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Abstract

Introduction: The objective of the current study was to determine 
the impact of a standardized follow-up program on the morbidity 
and rates of hospital visits following radical prostatectomy (RP) in 
a tertiary, non-teaching urologic centre. 
Methods: Patients who underwent a RP in 2008 were retrospec-
tively evaluated in this study. Postoperative morbidity for the entire 
cohort was assessed using the Modified Clavien Scale (MCS). Those 
patients readmitted to hospital or who visited an urban or rural 
emergency department (ED) within 90 days of surgery were further 
evaluated to determine the reason for readmission. 
Results: At our centre, 321 patients underwent RP in 2008 by 11 
surgeons. Of the 321 patients, 77 (24.0%) visited an ED within 90 
days, and 14 were readmitted to hospital, with an additional patient 
readmitted directly (with a total 15 readmissions, 4.7% overall). 
No patients died within the study period. In 2009 we launched 
a pilot study wherein 115 RP patients received scheduled and 
on-demand follow-up care by a dedicated nurse between May 
and November. We found that 90-day readmission rates among 
this cohort dropped to 5% and 2.6% for ED visits and hospital 
readmission, respectively. 
Conclusions: At our tertiary non-teaching centre, a significant num-
ber of patients presented back to hospital within 90 days following 
RP. Most of these patients (80.8%) were managed entirely through 
an outpatient ED, and many visits were for routine postoperative 
care. Only 18.2% (4.7% of the 321 prostatectomy patients) were 
readmitted to hospital. These data point to a need for enhanced 
postoperative support of patients to reduce costly and often unnec-
essary visits to acute care EDs. This conclusion is supported by 
our early experience. Limitations include retrospective design, and 
variability in practice of surgeons in this study.

Introduction 

The most common form of active treatment for prostate 
cancer is surgery, notably radical prostatectomy (RP).1 This 
may be conducted in an open, laparoscopic, or robotic-
assisted laparoscopic fashion. As with any surgery, immedi-
ate, early and late complications may occur, with resulting 
short-term and long-term consequences.2 Long-term conse-
quences include urinary incontinence, erectile dysfunction 
and disease recurrence.3 Short-term consequences include 
cardiovascular complications, venous thromboemboli, rec-
tal injuries and wound infection.4 The rate of any one of 
these short-term complications is reported to be between 
28% and 35% in a American study.5 Alibhai and colleagues 
reported miscellaneous medical and surgical complication 
rates of 3.9% and 5.2%, respectively; these include a vari-
ety of potential diagnoses ranging from fever to encopresis 
and nerve damage. The reported rate of specific urologic 
complications, including catheter malfunction, urinary tract 
infection (UTI), bladder neck contracture, and urinary reten-
tion was 7.5%.2 Most reports on morbidity and mortality 
following RP primarily stem from academic institutions, with 
a few Canadian studies.

The Calgary urology group acts as a tertiary referral 
centre; however, it is not a resident teaching program. In 
2008 (the year under study), the group consisted of 12 adult 
urologists who performed RPs (11 in an open fashion and 
1 laparoscopically). 

Methods 

Retrospective review 

All patients who underwent a RP in 2008 were retrospec-
tively included and evaluated in this study. No patients 
were excluded. Patients’ medical and electronic charts were 
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reviewed. Individual surgeon practice varied; however, rou-
tine care involved discussing the expected postoperative 
course with the patient. Patients were instructed to have the 
staples removed by their respective general practitioner or 
in clinic at each surgeon’s preference of timing (7-14 days). 
Similarly, patients were instructed to return to clinic in 10 
to 14 days for Foley catheter removal and for initial clinic 
follow-up 6 to 12 weeks postoperatively. 

Postoperative morbidity for the entire cohort was assessed 
using the Modified Clavien Scale (MCS), where patients were 
categorized 0 through 5 (Table 1).6

Those patients readmitted to hospital or who visited an 
urban or rural emergency department (ED) within 90 days 
of surgery were further evaluated to determine reason for 
readmission. Patients were identified by the Calgary Health 
Region’s department coding for RP; these patients were then 
tracked to any inpatient or outpatient readmission to a health 
centre in the Calgary Healthy Region. These patients were 
then characterized based upon their reason for ED visit or 
inpatient readmission, employing the following scale of 1 to 
4 (1=surgical complication; 2=surgical issue not considered 
to be a complication; 3=routine postoperative care; and 
4=other medical problem upon reviewed their chart and 
electronic records). 

Prospective pilot 

Based on our initial review of this data, we launched a pilot 
program wherein a registered nurse was employed to pro-
vide standardized postoperative care for patients undergoing 
RP and cryoablation for prostate cancer. The nurse met with 
all patients on the ward prior to discharge, and scheduled 
appointments for Foley catheter removal and staple and/or 
drain removal if necessary. Patients were able to contact the 
nurse with telephone queries, which the nurse troubleshot, 
liaising with the attending surgeon as necessary. A pilot 
study was conducted prospectively for 115 patients oper-
ated on (open RP) over a 7-month period between May 
and November 2010, by 5 different surgeons. No patients 
were excluded.

Statistical analysis included a Pearson’s Chi-Square to test 
for differences between the 2008 usual care cohort and the 

pilot program cohort. A p value less than 0.05 was consid-
ered statistically significant.

Results 

At our centre, 321 patients underwent RP in 2008 by 11 
surgeons. Of these, 274 cases (85.4%) were done with an 
open retropubic technique and 47 (14.6%) by laparoscopic 
technique (non-robotic). The mean patient body mass index 
was 29.2 (range: 21.5-35.3). Patient length of stay for the 
original RP averaged 3.76 days (range: 2-10). Seventy-seven 
patients (24.0%) presented to an ED 112 times within 90 
days, and 14 of these patients were readmitted to hospi-
tal, with an additional patient readmitted directly; thus, a 
total of 15 (4.7%) patients were readmitted. As some of 
these patients were readmitted more than once, a total of 
19 readmissions were identified (Table 2, Fig. 1, Fig. 2). We 
also compared the usual care 2008 cohort to the 2010 pilot 
program patients with respect to readmissions and MCS fre-
quency (Table 3). Patients in the pilot program were admit-
ted less frequently (p = 0.02), and had less MCS 1 (p = 0.00) 
and MCS 3 (p = 0.041) events.

The mean length of stay among inpatient readmissions 
was 4.1 days (range: 1-9). The mean number of days from 
discharge to patient presentation back to the hospital or ED 

Table 1. The Modified Clavien Scale categories

Category Description
0 Normal postoperative course

1

Any deviation from the normal postoperative 
course without needing pharmacological 
treatment or surgical endoscopic, and 
radiological interventions

2
Pharmacological treatment with drugs other than 
such allowed for grade 1 complications, blood 
transfusions and total parenteral nutrition

3
Requiring surgical, endoscopic or radiological 
intervention

4
Life-threatening complication (including central 
nervous system complications requiring 
intensive care/intensive care unit management

5 Death of patient
Taken from Clavien et al.6

Table 2. All patients stratified by MCS score and need for ED visit and/or readmission prior to implementation of pilot program

Patient group n (%)

Complications according to MCS classification

None Minor Serious Death

0 1 2 3 4 5
No readmission or ED visit 243 (75.7) 132 91 18 1* 1** 0

ED visit only 63 (19.6) 5 49 4 4 1 0

Inpatient readmission ± 
ED visit

15 (4.7) 0 3 2 8 2 0

Total (%) 321 137 (42.7) 143 (44.5) 23 (7.2) 14 (4.4) 4 (1.2) 0
MCS: Modified Clavien Scale; ED: emergency department. *Required computed tomography intravenous pyelogram to assess urine leak on initial admission. 
**Developed acute pulmonary embolism and prolonged hospital stay on initial admission.
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was 17.9 days (range: 2-81). No patients died within the 
90-day postoperative period. 

Table 4 details the diagnostic categories of presentations 
to the ED and/or hospital readmissions. Each hospital pre-
sentation was categorized as either a surgical complication 
(e.g., wound infection, dehiscence, lymphocele), a surgical 
issue that was not deemed a complication (e.g., bladder 
spasm, bypassing of urine around a catheter, gross hema-
turia, urinary retention or UTI), routine postoperative care 
(e.g., staple or Foley catheter removal), or a medical problem 
unrelated to the surgery (such as a sore toe or asthma attack).

Prospective pilot data 

A total of 115 patients undergoing RP were followed, and 
226 visits and/or phone calls were logged. Eighty-four 

catheter removals and 18 staple removals were performed. 
Patients were followed for a minimum of 90 days post-treat-
ment. Only 6 patients (5%) presented back to hospital within 
90 days of surgery, and 3 patients (2.6%) were admitted 
(1 for dehiscence, 1 for UTI and 1 for jaundice [Gilbert’s 
syndrome]). 

Discussion 

We found that 90-day morbidity following RP at our insti-
tution predominantly reflected minor complications (MCS 
grade 1-2). More serious complications (MCS grade 3-4) 
were uncommon, and no deaths occurred over the study 
period. Returns to hospital within this period, however, were 
common. This is consistent with previous publications by 
other academic teaching centres.5,7-9 In this study, 77 unique 
patients out of our cohort of 321 (24.3%) were assessed in 
an ED (19.6%) and/or readmitted to an inpatient bed (4.7%) 
within 90 days of surgery. All told, this group accounted for 
112 ED visits and 19 hospital admissions, incurring signifi-
cant cost to the healthcare system. 

The most common reason for ED presentations was rou-
tine postoperative care, such as staple removal (30.4% of 
visits). We suspect that this was likely related to a deficit in 
communication between the surgeon and patient, as routine 
care included a return to clinic or a follow-up visit with 
their family physician. The next most common reasons for 
ED visits were surgical issues not considered a complication 
(29.5%), such as catheter-related concerns, hematuria, UTI 
or urinary retention. Surgical complications (26.8%) were 

Fig. 1. Primary reasons for readmission to hospital for 15 patients accounting 
for 19 total readmissions prior to implementation of pilot program. The primary 
reason for inpatient readmission are demonstrated in this graph.

0 1 2 3 4

Vascular
thrombosis

Stricture

Pelvic
lymphocele

Wound
complications

Abdominal pain

Hematuria

Urine Leak

Hematoma

Fig. 2. Reason for emergency room (ER) visit for subset of 96 patients who 
presented to the ER but did not require readmission to hospital prior to 
implementation of pilot program.
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Table 3. Comparison of MCS and readmission rate between 
usual care and pilot program

Usual care
Pilot 

program

Chi-
square 
value

p value

n 374 89 - -

Mean age - 61 - -

MCS 1 173 10 36.88 <0.001

MCS 2 28 9 0.67 0.410

MCS 3 25 1 4.9 0.041

MCS 4 5 0 1.2 0.270

ED or inpatient 
readmission

131 20 5.16 0.020

MCS: Modified Clavien Scale; ED: emergency department.
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next most common and included wound dehiscence, lym-
phocele’s, abscess formation, urosepsis or stricture forma-
tion. Finally, 13.4% of patients returning to the ED presented 
with a medical problem unrelated to surgery (e.g., fracture 
to the big toe).

Among patients being readmitted to hospital, most were 
secondary to a surgical complication (73.7%), or a surgical 
issue not considered a complication (15.8%). Two patients 
(10.5%) had to be readmitted for additional non-surgical post-
operative care (1 patient had a defective Foley catheter which 
required intervention to deflate the balloon, while the other 
patient was readmitted for a suspected urinary anastomotic 
leak, but received conservative care and was discharged).

Morbidity as categorized by the MCS is consistent with 
that from other academic centres. Patients visiting the ED 
had predominantly less severe complications: 5 (7.9%) with 
no deviation in the clinical care pathway, 49 (77.8%) expe-
rienced some deviation in care, 4 (6.3%) required phar-
macological intervention, 4 (6.3%) required procedural 
intervention, and 1 (1.6%) had a life-threatening complica-
tion. In comparison, most patients readmitted to hospital 
were more likely to have a true postoperative complication 
related to surgery and were in need of medical attention. 
Only 3 (20%) had just minor deviation in care, 2 (13.3%) 
required pharmacological intervention, 8 (53.3%) required 
procedural intervention, and 2 (13.3%) had life-threatening 
complications. Among the patients that did not seek an ED 
visit or readmission, the vast majority, 132 (54%) patients, 
did not suffer any deviation from routine postoperative care. 
However, 1 patient requiring a computed tomography uro-
gram to assess a urine leak on initial admission and as such 
was classified as a MCS 3. One patient developed a pul-
monary embolism requiring prolonged 14-day hospital stay 
warranting a MCS 4.

The above data suggest that a significant number of 
patients relied on acute care emergency rooms for postop-
erative care and may have benefited from enhanced outpa-
tient support and resources. Our early pilot data confirm that 
having a trained nurse available to address patient concerns 
and deal with routine postoperative care requirements can 
dramatically reduce visits to the emergency room follow-
ing RP, particularly with MCS 1 complications. In fact, over 
the pilot period, only 5% of patients presented to the ED 

or urgent care opposed to 24% in the historical usual care 
group. This is likely due to the ability to field questions 
and to provide guidance and reassessments in a very timely 
fashion and within the urology clinic resources. This early 
assessment and intervention may partially explain the fewer 
MCS 3 events in the pilot cohort, as these patients may have 
been intervened upon before their clinical issues worsened 
(e.g., treating a simple UTI prior to becoming a febrile UTI 
requiring hospital stay or parenteral antibiotics, or adjusting 
a malfunctioning catheter prior to obstructing and causing a 
urine leak). We have since expanded the pilot program and 
invited all members of our division to participate.

This study is limited in its retrospective nature, and in 
the variability in the practices of a moderate-sized cohort 
of surgeons; however, it is an insightful look at real world 
experience. Furthermore, while surgical practices among 
our group have shifted towards increasing sub-specialization 
and the performance of robotic-assisted laparoscopic pros-
tatectomy in the past 5 years, it provides a historical com-
parator as we evaluate the impact of these practice changes. 

Conclusions 

This study uniquely reflects practice in a tertiary non-
teaching centre. A significant number of patients presented 
back to hospital within 90 days following RP. Most of them 
(80.8%) were managed entirely through an outpatient ED, 
and many of these visits were for routine postoperative care. 
Only 4.7% of the 321 prostatectomy patients were readmit-
ted to hospital. These data point to a need for enhanced 
postoperative support of patients to reduce costly and often 
unnecessary visits to acute care EDs. This conclusion is sup-
ported by our early pilot experience employing centralized 
postoperative nursing care.
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Table 4. Number of ED visits or inpatient readmissions according to classification of reason for readmission prior to 
implementation of pilot program*

Patient group

Visit reason

Surgical complication
Surgical issue not 
considered to be a 

complication

Routine postoperative 
care

Other medical problem 
unrelated to surgery

ED visits 30 33 34 15

Inpatient readmissions 14 3 2 0
ED: emergency department. *Includes all readmissions, where some patients were readmitted more than once.
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