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Abstract

Background With the growing elderly population, there is an increasing prevalence of frail patients undergoing 
surgeries. A common operation in this group is the transurethral resection of prostate (TURP) for the treatment of 
benign prostatic hyperplasia. Whilst there is a demonstrable link between frailty and general adverse postoperative 
outcomes, there is limited research on frailty and trial of void (TOV) outcomes post TURP.

This study aims to investigate possible associations between frailty, TOV outcomes, and postoperative complications 
following a TURP.

Methods A retrospective review was conducted of adult patients treated with TURP at 2 hospitals from January 
2018 to December 2019, inclusive. Patient demographic data, preoperative Clinical Frailty Scale scores, trial of void 
outcomes, and complications were recorded and analysed. Clinical frailty scores (CFS) were recorded in accordance 
with the Dalhousie University Clinical Frailty Scale, ranging from 1 (very fit) to 9 (terminally ill).

Results A total of 226 patients (median age 70.5 years) were identified for this study. Of these patients, 59 were 
identified as having a CFS of 1 to 2 (Group A), 140 patients had a CFS of 3 to 4 (Group B), and 27 patients had a CFS of 
5 to 7 (Group C). Within the initial TOV, Group C had a statistically significant difference in failure rates compared 
with the other 2 groups, with Group C having the highest failure rate of 33.3% (9/27), followed by Group B with 14.3% 
(20/140), and then Group A with 13.6 % (8/59) (P = 0.04).

Conclusion In conclusion, greater preoperative frailty is associated with higher rates of initial TOV failure in post-
TURP patients. Early objective identification of elderly patients with increased frailty is useful to help preoperative 
counselling and decision-making, to manage patient postoperative expectations, and to optimise patient care.

Introduction

Frailty is a condition generally characterised by a state of increased vulnerability to external stressors due to age 
and disease-related deficits. As multiple physiological systems deteriorate with increasing age, the likelihood and 
prevalence of frailty increases[1,2]. Whilst there is no universal measurement tool to classify frailty, the Clinical Frailty 
Scale (Figure 1) developed by Rockwood et al., is a validated and commonly used frailty measurement tool with 
clear descriptors used for summarising the fitness or frailty of patients, when evaluated by experienced clinicians[3].
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With the increasing elderly population, there has also 
been an increasing number of frail patients presenting 
for surgery with a consequent increase in adverse post-
operative outcomes[4]. One prevalent condition amongst 
older men that often requires surgery is bladder outlet 
obstruction (BOO) secondary to benign prostatic hyper-
plasia associated with lower urinary tract symptoms 
(LUTS), which left untreated can have detrimental 
quality of life implications, particularly in frail men 
requiring long-term urethral catheterisation due to severe 
LUTS[5,6].

At present, the endoscopic gold standard surgical treat-
ment for BOO with LUTS is the transurethral resection 
of prostate (TURP) via electrocautery procedure, whereby 

a resectoscope is used endoscopically to remove prostate 
tissue to unobstruct the outflow tract, improve trial of 
void (TOV) outcomes, and reduce urethral indwelling 
catheter (IDC) dependence[7]. Whilst there have been 
studies demonstrating a link between preoperative frailty 
and poor baseline functional status with general adverse 
post urological operative outcomes[8–11], only one small 
study of 54 patients conducted by Eredics et al.[9], has 
assessed preoperative frailty and post-TURP TOV and 
catheter dependence outcomes. Nonetheless, this study 
employed a prior version of the Clinical Frailty Scale by 
Rockwood et al.[12] and did not discern a statistically 
significant difference in post-TURP catheterisation rates 
between frail and otherwise well patients.

This study aims to investigate possible associations 
between preoperative frailty, TOV outcomes, and TURP 
complications.

Methods
A retrospective cohort study was conducted on men who 
underwent a TURP followed by TOV at either Royal 
North Shore Hospital (Sydney, Australia) or The Canberra 
Hospital (Canberra, Australia) between 1 January 2018 
and 31 December 2019. Ethical approval was obtained 
from the Northern Sydney Local Health District Human 
Research Ethics Committee (2020/ETH00424). Patient 
records were examined following these eligibility criteria.

FIGURE 1. 

Clinical Frailty Scale 

The Clinical Frailty Scale 
Version 2.0 by Rockwood K, 
et al. To apply the Clinical 
Frailty Scale, the assessor 
judges the degree of a 
patient’s frailty based on 
information gathered from  
a formal clinical assessment 
after considering their 
cognition, mobility, 
comorbidities, and  
functional capabilities  
to assign a frailty score  
from 1 (very fit) to 9 
(terminally ill) [3]. 
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Abbreviations 
BOO Bladder outlet obstruction
CFS Clinical Frailty Scale
IDC Indwelling catheter
IPSS International Prostate Symptom Score
LUTS Lower urinary tract symptoms
PVR Post-void residual
TOV Trial of void
TURP Transurethral resection of prostate
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Inclusion criteria

• Adult male patients aged 18 years and above.
• Patients who underwent elective monopolar or 

bipolar transurethral resection of prostate surgery 
for bladder outlet obstruction secondary to benign 
prostatic hyperplasia related lower urinary tract 
symptoms.

Exclusion criteria

• Patients with a previous diagnosis of neurogenic 
bladder.

• Patients with a concurrent diagnosis of lower urin-
ary tract pathology, including urethral strictures. 
Patients who had previous radiotherapy for prostate 
cancer.

• Patients with a history of previous bladder surgery, 
including ureteric implantation such as from renal 
transplants.

• Patients with a history of previous TURP surgery.

Study patients were identified through theatre sched-
uling lists. Following identification of eligible patients, 
patient records were reviewed for patient demographics, 
investigative test results, preoperative plans, operative 
records, and postoperative outcomes. Data collected 
pertained to patient demographics, indication for surgical 
management, preoperative Clinical Frailty Scale scores, 
trial of void outcomes, and perioperative outcomes with 
a particular focus on complications. In this study, docu-
mentation from pre-admission assessment clinics was 
reviewed by the authors to retrospectively assign clinical 
frailty scores (CFS) in accordance with the Clinical Frailty 
Scale, ranging from 1 (very fit) to 9 (terminally ill)[3].  
All patients in this study attended a pre-admission clinic 
before their TURP procedure, where they were reviewed 
by a urology intern or resident, anaesthetist, and urology 
clinical nurse educator. During these clinics, patient 
comorbidities, regular medications, social history, and 
functional statuses were recorded by the urology team 
and anaesthetist. Patient cognition was assessed based 
upon nursing notes and the patient recommendation for 
admission booklet completed by patients prior to surgery.

A successful trial of void was based on the Australian 
New South Wales Agency for Clinical Innovation guide-
line definition, as the complete bladder emptying with 
no or minimal post-void residual (PVR) over at least 3 
consecutive voids. A sufficient void was defined as either 
a PVR volume of < 300mL, or a PVR volume less than 
the voided volume[13]. Complications were categorised 
according to the Clavien-Dindo grading system[14]. The 
timing for subsequent TOV attempts for patients who were 
unsuccessful in their initial TOV were judged clinically 
on a case-by-case basis.

De-identified data were securely stored in a password 
protected database within the hospital network to ensure 
patient privacy and confidentiality. A total of 226 patients 
were recruited, and their individual data were analysed 
for this study. Data was analysed using IBM SPSS V27. 
Descriptive analyses were performed. Normally distrib-
uted data were analysed using independent t-tests and 
ANOVA where appropriate, whilst categorical variables 
were analysed using chi-square and Fisher’s exact tests as 
appropriate. P-values < 0.05 were considered significant.

Results
A total of 226 patients were recruited for the study (117 
from Royal North Shore Hospital and 109 from The 
Canberra Hospital), with a median age of 70.5 (mean 
age of 78.1 years, range 46 to 92 years). Of these, 59 
patients (26%) were identified as having a CFS of 1 to 2 
(very fit – well, Group A), 140 patients (62%) had a CFS 
of 3 to 4 (managing well – vulnerable, Group B), and 27 
patients (12%) had a CFS of 5 to 7 (mildly, moderately, 
or severely frail, Group C). No patients were identified as 
having a frailty score of 8 to 9 (very severe/extremely frail 
– terminally ill). Fifty-five patients were on anti-platelet 
agents, 25 were on anticoagulation, and 146 patients 
were not on any form of anticoagulation or anti-platelet 
agent (Table 1).

Before TURP, 78 patients (35%) were IDC dependent. 
Preoperatively, 88 patients (39%) had evidence of urinary 
tract infections (UTIs) (assessed by positive urine culture 
results), with most of the infections attributed to mixed 
growth (39% of all infections), Staphylococci (9%), and 
Enterococci species (9%). Other gram-negative urinary 
organisms (Pseudomonas, Klebsiella, Escherichia coli, 
Citrobacter, Proteus and Serratia species) accounted 
for 34% of the urinary pathogens, with the remaining 
infections attributed to atypical organisms. Of the 78 
patients who were IDC dependent pre-TURP, 63 (81%) 
had a preoperative UTI, whilst only 25 of the 148 patients 
(17%) without an IDC preoperatively, had evidence of a 
UTI on urine culture.

The average length of stay post TURP was 3 days 
(median stay 2 days, range 1 to 42 days). A total of 189 
patients (84%) passed their initial trial of void and of the 
remaining 37 patients, 15 of them passed on their second 
trial of void. Twenty-two patients (10%) of patients were 
unable to pass either trial of void.

Overall, 49 patients experienced a postoperative 
complication within 30 days of TURP, including hospital 
readmission, urinary retention, haematuria/clot retention, 
UTIs/urosepsis, deep venous thrombosis, and death. The 
majority of these complications were Clavien-Dindo grade 
I and II, with 22 and 20 patients, respectively (Table 2). 
There was one mortality in a patient who had a Clinical 
Frailty Scale score of 7.
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Frail patients were found to be more likely to have 
preoperative UTIs with positive urine culture results 
(Group A = 23/59 (39%); Group B = 48/140 (34%); Group 
C = 17/27 (63%), P = 0.02). Increasing frailty was not 
significantly associated with IDC dependence preoper-
atively (Group A = 20/59 (34%); Group B = 46/140 (33%); 
Group C = 12/27 (44%), P = 0.51).

Upon analysis of the initial TOV, there was a statisti-
cally significant difference in failure rates when compar-
ing Group C to the other groups (OR: 3.054; 95% CI 
1.248 to 7.469), with Group C having the highest failure 
rate of 33.3% (9/27), followed by Group B with 14.3% 
(20/140), and then Group A with 13.6% (8/59) (P = 0.04) 
(Figure 2). There was no significant difference in initial 
TOV failure rates between patients in Group A and 
Group B (P = 0.89). Of the small number of patients who 
underwent a second TOV, no significant difference in 
TOV success was observed amongst the different CFS 
groups (P = 0.09). Patients who had a pre-TURP UTI (OR: 
3.441; 95% CI 1.644 to 7.199, P < 0.001) or were catheter 
dependent preoperatively (OR: 7.253; 95% CI 3.280 to 
16.039, P < 0.001) were less likely to pass their initial 
TOV, but there was no significant difference observed 
during repeat TOV attempts (Table 3).

Increasing CFS groups (P < 0.001) and initial TOV 
failures (P < 0.001) were also found to significantly extend 
postoperative length of stay. There was no significant 
relationship between preoperative IDC dependence and 
postoperative length of stay (P = 0.06).

No significant association was found between frailty 
groups and the rate or severity of complications (P = 0.06). 
Neither preoperative UTI presence, nor preoperative 
anticoagulation or anti-platelet use had any correlation 
with post-TURP complication rates or severity.

Discussion
This study presents a cohort of patients presenting for 

elective surgical management of their BOO with severe 
LUTS within the public health care system. The age, 
prevalence of preoperative IDC dependence, presence of 
preoperative UTIs, and complication rates of patients in 
this study were consistent with known epidemiological 
data for patients undergoing TURP procedures[15–19]. 
Records pertaining to preoperative PVRs, prostate size, 
and IPSS were incomplete and therefore were not reported 
in this study.

Whilst the Clinical Frailty Scale is well validated and 
simple to apply to patients, an unfortunate shortcoming 
of the use of the scale in this study, is that an element 
of clinical judgement is required to grade the degree 
of frailty for patients, which may impart an element of 
subjectivity. However, Rockwood, et al. have developed 
the current Clinical Frailty Scale to provide grading 

TABLE 2. 

Post-TURP complications 

Clavien-Dindo 
Complication 

Grade

Group A 
(CFS 1–2)

Group B  
(CFS 3–4)

Group C 
(CFS 5–7) Total

I 4 17 1 2222

II 7 6 7 2020

IIIa 1 0 0 11

IIIb 0 2 1 33

IVa 0 1 1 22

IVb 0 0 0 00

V 0 0 1 11

TotalTotal 1212 2626 1111 4949

TABLE 1.

Baseline patient characteristics (n = 226) 

Patient characteristics n (%)

Age Median = 70.5

Clinical Frailty Score Group

Group A (Clinical Frailty Score 1–2,  
very fit – well) 59 (26)

Group B (Clinical Frailty Score 3–4, 
managing well – vulnerable) 140 (62)

Group C (Clinical Frailty Score 4–7, mildly, 
moderately, or severely frail) 27 (12)

Clinical Frailty Score 8–9, very severely/
extremely frail – terminally ill 0 (0)

Anticoagulation medication

Anti-platelet 55 (24)

Warfarin 6 (3)

NOAC 19 (8)

Nil anticoagulation or anti-platelet agent 146 (65)

Preoperative UTI

Yes 88 (39)

No 138 (61)

IDC dependence preoperatively

Yes 78 (35)

No 148 (65)
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judgements based on descriptive screening criteria focus-
ing on activities of daily living that are readily observed 
without specialist training and reduce the possibility of 
subjectivity and bias with results[3].

Within this study, no extremely frail (CFS 8) or 
terminally ill (CFS 9) patients were identified. This is 
likely reflective of current preoperative planning and 
screening processes, whereby such patients are deemed 
inappropriate for TURP operations during preoperative 
consultations between the surgeon, the anaesthetist, and 
the patients and their families, and alternative BOO 
management options pursued[20]. Similarly, whilst many 
patients in this study may have had an indication for 
anticoagulation, a systematic review by Oqab et al., 
found that frail patients were commonly not prescribed 
anticoagulation medications because of the concern for 
cognitive impairment with medication compliance and 

TABLE 3. 

TOV outcomes and preoperative IDC dependence and UTIs 

Preoperative IDC dependence
Initial TOV

Total
Second TOV

Total
Pass Fail Pass Fail

Yes 51 27 78 11 16 27

No 138 10 148 4 6 10

TotalTotal 189189 3737 226226 1515 2222 3737

Preoperative UTI
Initial TOV

Total
Second TOV

Total
Pass Fail Pass Fail

Yes 66 24 90 8 16 24

No 123 13 136 7 6 13

TotalTotal 189189 3737 226226 1515 2222 3737
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FIGURE 2. 

Clinical Frailty Score Groups and Initial Trial of Void 
Success Rates

haemorrhage with increased falls risks, and this may be 
part of the reason anti-platelet and anticoagulation use 
were not associated with complications in this study[21].

Frailer patients in this study were found to have increas-
ing preoperative UTI prevalence, which is consistent 
with known literature[3,22,23]. Increasing frailty in this 
cohort of patients was not associated with preoperative 
IDC dependence; however, it is noted that Group C had 
a higher proportion of patients with preoperative IDC 
dependence. This is again likely reflecting a preoperative 
planning process in which frailer patients who were IDC 
dependent or those who had a concurrent diagnosis of 
neurogenic bladder were deemed not suitable surgical 
candidates for TURP and thus not included as patients 
in this study, whilst healthier patients who were IDC 
dependent underwent the TURP procedure with the 
aim of improving their quality of life[24]. There was a 
higher prevalence of preoperative UTIs in patients who 
were IDC dependent, because of chronic colonisation 

of the IDC with biofilms with progression to bacterial 
infection[25]. This, however, was not associated with 
postoperative complications, because of the preoperative 
screening protocols implemented to exchange colonised 
IDCs and treat any present UTIs preoperatively. Unsur-
prisingly, preoperative UTI presence and IDC dependence 
were related to lower initial postoperative TOV success 
rates[26].

The main focus of this study was to assess the use of 
the Clinical Frailty Scale as a predictor of TOV outcomes 
in patients undergoing TURP, with evidence from this 
study demonstrating that frail patients such as those in 
Group C were almost 2.5 times more likely to fail their 
initial post-TURP TOV attempts than rates reported in 
the literature (33.3% vs. 13.7%)[27]. This is a matter of 
concern to the health care system as frailer patients and 
those who fail their initial TOV postoperatively inevitably 
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