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Background: Postoperative urinary retention (POUR) in total joint arthroplasty (TJA) is common. How-
ever, risk factors for POUR and its consequences, specifically on postoperative renal function, have not
been well defined.
Methods: We performed a review of prospectively collected data on consecutive adult patients under-
going primary total joint arthroplasty from August 2014 to December 2015. Catheters were placed
preoperatively and removed on the first or second postoperative day. The exclusion criterion was
traumatic catheter insertion or the presence of fracture or neoplasm. Univariate and multiple logistic
regression identified associations with POUR and its invasive therapies. Subgroup analysis of renal
function by incidence of preoperative bladder outlet obstruction (BOO) and POUR was performed with
nonparametric testing.
Results: A total of 591 operations met inclusion criteria. The incidence of POUR was 6.4% and was directly
related to a positive history of BOO (odds ratio [OR]: 4.15) and increased the duration of urinary cath-
eterization (OR: 1.04). These factors, in addition to preoperative incontinence (OR: 8.36, 28.69) and
lengthier hospitalizations (OR: 1.37, 1.30), were significantly associated with intermittent straight cath-
eterization and reinsertion of an indwelling catheter to treat POUR. Serum creatinine increased with
combined preoperative BOO and POUR (þ0.22 mg/dL) but was preserved in others (þ0.02-0.04 mg/dL) (P
< 0.01).
Conclusions: Preoperative BOO and longer catheterization increased the risk of POUR and were associ-
ated with the use of invasive modalities to treat POUR. POUR was associated with a longer hospitalization
and impaired renal function in those with preoperative BOO; therefore, renal function should be
monitored closely and nephrotoxic medications used cautiously when using urinary catheters in this
patient population.
Level of Evidence: Retrospective Analysis, Level IV.
© 2020 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

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

The overall incidence of postoperative urinary retention (POUR)
has been shown to be as high as 75% after lower limb arthroplasty
and occurs approximately 20 times more often than in the general
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surgical population [1]. Demographic information such as the pa-
tient sex and medical comorbidities along with physician-
controlled factors such as the type of anesthesia used have been
shown to affect the incidence of POUR [2]. As one of the more
common complications after total hip arthroplasty (THA) and total
knee arthroplasty (TKA), POUR has been linked to delayed mobili-
zation, prolonged hospitalization, and increased readmission rates
[3,4]. Prophylaxis against POUR can be accomplished with a peri-
operative indwelling urinary catheter. A recent meta-analysis
demonstrated that indwelling urinary catheterization with
removal 24-48 hours postoperatively was superior to intermittent
sociation of Hip and Knee Surgeons. This is an open access article under the CC BY-

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:paul.alvarez@osumc.edu
www.sciencedirect.com/science/journal/23523441
http://www.arthroplastytoday.org/
https://doi.org/10.1016/j.artd.2020.09.003
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.artd.2020.09.003
https://doi.org/10.1016/j.artd.2020.09.003


J.A. Shapiro et al. / Arthroplasty Today 6 (2020) 888e893 889
catheterization in preventing POUR and that placement of an
indwelling urinary catheter is a reasonable option for patients with
multiple risk factors for developing POUR [4]. It is known that
bladder overdistention inhibits detrusor function, with bladder
volumes as low as 270 mL representing a risk factor for POUR [5]. If
undiagnosed, bladder overdistension can lead to permanent
bladder dysfunction and secondary urinary tract infections [5].

Given the increased risk of urinary tract infection and subse-
quent PJI in the early postoperative setting [6], the risk factors
associated with the development of POUR after prophylactic
indwelling catheterization should be well understood by ortho-
paedic surgeons conducting total joint arthroplasty (TJA). POUR has
been defined as the inability to void spontaneously after surgery
despite the presence of elevated bladder volumes, ranging from
400 to 800 mL within the literature [7,8]. Other definitions of POUR
also include the inability of the patient to urinate spontaneously in
the presence of abdominal distension and discomfort [7].

With the development of fast-track protocols after TJAs, it is
imperative that POUR can be quickly identified and managed to
reduce the development of subsequent complications. Previous
studies have used routine postoperative bladder scans, stating that
bladder volumes of greater than 200 mL significantly increases the
risk of developing POUR [9]. On review of the literature, the risk
factors associated with the development of POUR after prophylactic
indwelling catheterization have been sparingly defined and their
consequential effect on renal function has been understudied.

The purpose of this study was to elucidate the risk factors and
consequences of POUR in the early postoperative setting after TJA
with regard to the duration of hospitalization, mobilization,
disposition, and renal function.

Material and methods

This study was approved by our institutional review board
before implementation of the study protocol. We performed a
retrospective review of prospectively collected data at our urban
academic medical center comprising 2 board-certified TJA surgeons
from August 1, 2014, to December 31, 2015. Consecutive adult pa-
tients (aged >18 years) undergoing primary THA and TKA for
degenerative or inflammatory arthritis were identified via a search
of Current Procedural Terminology codes 27447 and 27130 (pri-
mary knee and hip arthroplasties, respectively). Those who un-
derwent THA or TKA as definitive treatment for fracture or
neoplasm, those who did not receive urinary catheterization, those
with traumatic or multiple catheter insertion attempts, and those
with chronic kidney disease were excluded. All patients received
prophylactic indwelling urinary catheter immediately preopera-
tively. Surgeon preference dictated catheter removal on the first or
second postoperative day, depending on the type of anesthesia
used.

All patients were admitted for a minimum of 2 overnights.
Physical and occupational therapy were initiated on the afternoon
of the day of surgery or the morning of postoperative day one,
depending on the time of arrival to the floor and the patient’s
physical ability to participate. Urinary catheter insertion and
removal time, bladder scan volumes, utilization of intermittent
urinary catheterization to relieve urinary obstruction, and exact
ambulation distances postoperatively were documented prospec-
tively. Patients were discharged to their home or a rehabilitation
facility after recommendations from physicians and physical and
occupational therapists.

The anesthesiologist made the final determination for either
general or spinal anesthesia with a surgeon preference of spinal
anesthesia for THAwith the addition of a local peripheral nerve block
for TKA. Postoperative analgesia was standardized and included
oxycodone or hydrocodone, acetaminophen, celecoxib, gabapentin
or pregabalin, and breakthrough intravenous narcotic with either
hydromorphone or morphine. In addition to the analgesia regimen
listed previously, one of the 2 arthroplasty surgeons also used an
epidural catheter with 0.1% bupivacaine, whichwas protocoled to be
discontinued on the second postoperative day at 12:01 AM.

Retrospective review of physician, nursing, and therapy notes
identified the patient demographics and comorbidities, history
of preoperative bladder outlet obstruction (BOO) as defined by their
primary care physician or urologist, type of anesthesia, preoperative
and inpatient serum creatinine, inpatient ambulation distance,
weight-bearing status, outpatient disposition, urinary catheter
duration, and incidence of POUR. Per our medical center’s protocol,
POUR was defined as the absence of spontaneous micturition with
(1) a bladder ultrasounddemonstrating greater than300mL4hours
after urinary catheter removal or (2) the use of intermittent straight
catheterization to relieve urinary obstruction [10]. If the 4-hour
bladder scan demonstrated 300-500mL of urinewithin the bladder,
then the bladder scan was repeated in 1 hour. If the bladder scan
demonstrated greater than 500mL of urinewithin the bladder, then
intermittent straight catheterization was performed followed by a
4-hour trial of void. This was repeated one additional time before
reinsertion of an indwelling urinary catheter.

Statistical analysis

Data were split into 3 groupsd(1) POUR in all forms, (2) POUR
managed by intermittent straight catheterization, and (3) POUR
managed by reinsertion of an indwelling Foley catheter. Descriptive
statistics were initially calculated followed by univariate analysis by
Student's t-test to compare means or the c2 test to compare cate-
gorical values. A backward-elimination variable selection method
based on logistic regression was applied to identify key predictors
that associate with the odds of POUR with stepwise removal of vari-
ables until a statistically significant loss offit was observed. The result
yielded significant associations with POUR, P < 0.05. The subgroup
analysis of multiple means was conducted with analysis of variance
with a Bonferroni correction for multiple comparison. The analysis
was conducted using SPSS Statistics, version 27.0 (IBM, Armonk, NY).

Results

Five hundred sixty-nine individuals met screening criteria.
Sixteen were excluded for missing either the urinary catheter
duration or ambulation distance, 4 were excluded for traumatic
urinary catheter insertion or multiple attempts, one was excluded
for refusal of a urinary catheter, and 56were excluded for treatment
for fracture or neoplasm. Of included individuals, 95 individuals
underwent 2 primary THAs or TKAs and 2 individuals underwent 3
primary THAs or TKAs, resulting in 591 primary THAs and TKAs
included in the analysis (Fig. 1).

There were 330 (55.8%) women and 261 men (44.2%). The mean
age was 61.7 ± 10.9 years (range: 24-92), and the mean body mass
index (BMI) was 31.7 ± 6.3 kg/m2. Thirty (5.1%) were diagnosed
with preoperative BOO by their primary care physician or urologist,
and 9 (1.5%), with preoperative incontinence. One (0.17%) individ-
ual had both BOO and incontinence. Two hundred nine underwent
THA (35.4%), whereas 382 underwent TKA (64.6%). Five hundred
thirty-four (90.4%) were allowed to weight-bear as tolerated,
whereas 57 (9.6%) weremade partial weight-bearing. Four hundred
eighty-six (82.2%) underwent spinal anesthesia, whereas 105
(17.8%) underwent general anesthesia. Four hundred thirty-four
(73.4%) were discharged home, whereas 157 (26.6%) were dis-
charged to a rehabilitation facility. The perioperative urinary
catheter duration averaged 32.1 ± 10.9 hours (range: 13.9-81.6).
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Figure 1. Flowchart diagram demonstrating patients who met inclusion criteria and the number of total TJA procedures included within the study analysis.
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Demographic and clinical data for all study participants are pre-
sented in Table 1.

The frequency of POUR was 6.4% (n ¼ 38). The mean duration of
catheterization for those who developed POUR was 34.3 (range:
19.5-81.6) hours compared with 32.0 (range: 13.9-70.7) hours for
those who did not. Ultimately, 2 (5.3%/0.3%) were managed with an
adjuvant alpha antagonist, 28 (73.7%/4.7%) required intermittent
straight catheterization, and 14 (36.8%/2.3%) were discharged with
a urinary catheter.

The univariate analysis for all participants with POUR vs all
without POUR identified significantly higher prevalence of preop-
erative BOO, use of general anesthesia, and longer admission in
those with POUR. The logistic regression identified patients with a
history of preoperative BOO (odds ratio [OR] ¼ 4.15) and increasing
hours of catheter duration (OR ¼ 1.04) as statistically significant
associations with the development of POUR (Table 1).

The univariate analysis for all participants requiring intermit-
tent straight catheterization vs all who did not identified signifi-
cantly higher prevalence of preoperative BOO and preoperative
urinary incontinence as well as longer admission in those who
required intermittent straight catheterization to relieve POUR (P <
0.05). The logistic regression identified patients with a history of
preoperative BOO (OR ¼ 4.91), a history of preoperative inconti-
nence (OR ¼ 8.36), increasing hours of catheter duration (OR ¼
1.06), and increasing days of hospitalization (OR ¼ 1.37) as statis-
tically significant associations with requirement for straight cath-
eterization to relieve POUR (Table 2).
The univariate analysis of all participants demonstrated a sta-
tistically significant association between required reinsertion of an
indwelling urinary catheter to relieve POUR and older age, diag-
nosis of preoperative BOO and preoperative urinary incontinence,
longer postoperative catheter duration, longer admission, and
higher rate of discharge to a rehabilitation facility when compared
to those who did not require reinsertion of an indwelling urinary
catheter (P < 0.05). The logistic regression identified patients with a
history of preoperative BOO (OR ¼ 8.74), a history of preoperative
incontinence (OR ¼ 28.69), increasing hours of catheter duration
(OR ¼ 1.09), and increasing days of hospitalization (OR ¼ 1.30) as
statistically significant associations with requirement for reinser-
tion of an indwelling urinary catheter to relieve POUR (Table 3).

A subgroup analysis on perioperative renal function as a func-
tion of preoperative BOO and POUR was performed. No difference
was observed in preoperative creatinine; however, the group with
both preoperative BOO and POUR demonstrated a significant in-
crease in serum creatinine by discharge compared with the other
cohorts (Table 4). A post hoc power analysis demonstrated our
sample size was adequate to detect the differences seen at a¼ 0.05,
1-b ¼ 0.80.

Discussion

POUR is not a benign process, and after evaluation of the risk
factors and consequences associated with POUR in the early post-
operative setting after TJA, our analysis identified that when a



Table 1
Summary of demographic and clinical data for all participants with POUR vs no POUR.

Factor POUR (n ¼ 38) No POUR (n ¼ 553) Univariate Multivariate

P-value Odds ratio [95% CI] P-value

Age, y, mean (SD) 64.1 (10.9) 61.5 (10.9) .156 R .943
Sex, n (%) .283 R .924
Male 20 (52.6) 241 (43.6)
Female 18 (47.4) 312 (56.4)

BMI, kg/m2, mean (SD) 31.6 (6.2) 31.7 (6.3) .925 R .814
Preop. BOO, n (%) 6 (15.8) 31 (5.6) .012* 4.15 [1.46-11.76] .010*

Preop. incontinence, n (%) 2 (5.3) 24 (4.3) .788 6.41 [0.96-43.48] .060
D sCr, mg/dL, mean (SD) 0.06 (0.14) 0.02 (0.18) .180 R .459
Foley, hours, mean (SD) 34.3 (12.8) 32.0 (10.8) .210 1.04 [1.01-1.08] .020*

Anesthesia, n (%) .028* R .613
General 12 (31.0) 96 (17.4)
Spinal 26 (69.0) 457 (82.6)

Postop epidural, n (%) .461 R .634
Epidural 14 (36.8) 172 (31.1)
No epidural 24 (63.2) 381 (68.9)

PT day 1, feet, mean (SD) 80.7 (73.6) 86.8 (105.1) .725 R .514
PT day 2, feet, mean (SD) 162.1 (113.2) 136.9 (101.5) .196 R .107
Admission length, days, mean (SD) 3.13 (1.51) 2.61 (1.08) .006* 1.23 [0.99-1.53] .070
Disposition, n (%) .138 R .376
Home 24 (63.2) 410 (74.1)
Rehab 14 (36.8) 143 (25.9)

Weight-bearing, n (%) .849 R .397
WBAT 34 (89.5) 500 (90.4)
PWB 4 (10.5) 53 (9.6)

R, removed; Preop., preoperative; sCr, serum creatinine; Postop., postoperative; PT, physical therapy; WBAT, weight-bearing as tolerated; PWB, partial weight-bearing; CI,
confidence interval.
Depicted above are the results of the univariate analysis and multivariate regression model.

* P < 0.05.
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urinary catheter is used as prophylaxis, the risk of retention is
higher in those with preoperative BOO and increasing hours of
urinary catheter duration regardless of the age, sex, BMI, post-
operative weight-bearing, anesthetic used, or use of epidural
Table 2
The results of the univariate analysis and multivariate regression model for patients requi
catheterization.

Factor Straight catheter (n ¼ 28) Not req

Age, y, mean (SD) 64.7 (11.7) 61.5 (
Sex, n (%)
Male 16 (57.1) 245 (
Female 12 (42.9) 318 (

BMI, kg/m2, mean (SD) 31.4 (6.0) 31.7 (
Preop. BOO, n (%) 5 (17.9) 25 (
Preop. incontinence, n (%) 2 (7.1) 7 (
D sCr, mg/dL, mean (SD) 0.06 (0.14) 0.02 (
Foley, h, mean (SD) 35.4 (13.7) 32.0 (
Anesthesia, n (%)
General 8 (28.6) 97 (
Spinal 20 (71.4) 466 (

Postop. epidural, n (%)
Epidural 11 (39.3) 175 (
No epidural 17 (60.7) 388 (

PT day 1, feet, mean (SD) 62.3 (57.6) 87.6 (
PT day 2, feet, mean (SD) 160.0 (121.6) 137.4 (
Admission length, days, mean (SD) 3.4 (1.6) 2.6 (
Disposition, n (%)
Home 17 (60.7) 417 (
Rehab 11 (39.3) 146 (

Weight-bearing, n (%)
WBAT 25 (89.3) 509 (
PWB 3 (10.7) 54 (

R, removed; Preop., preoperative; sCr, serum creatinine; Postop., postoperative; PT, phy
confidence interval.

* P < 0.05.
analgesia. In addition, both the requirement for straight catheteri-
zation and reinsertion of an indwelling urinary catheter to relieve
POUR were associated with preoperative BOO and urinary incon-
tinence, increasing hours of urinary catheter duration, and
ring intermittent straight catheterization vs those not requiring intermittent straight

uired (n ¼ 563) Univariate Multivariate

P-value Odds ratio [95% CI] P-value

10.9) .131 R .580
.156 R .441

43.5)
56.5)
6.3) .816 R .674
4.4) .002* 4.91 [1.49-16.12] .009*

1.2) .013* 8.36 [1.06-65.71] .043*

0.18) .247 R .330
10.8) .109 1.06 [1.02-1.10] .006*

.125 R .324
17.2)
82.8)

.362 R .198
31.1)
68.9)
104.9) .206 0.99 [0.99-1.00] .105
101.3) .254 1.00 [1.00-1.01] .054
1.1) <.001* 1.37 [1.08-1.74] .008*

.118 R .532
74.1)
25.9)

.844 R .518
90.4)
9.6)

sical therapy; WBAT, weight-bearing as tolerated; PWB, partial weight-bearing; CI,



Table 3
The results of the univariate analysis and multivariate regression model for patients requiring indwelling catheter reinsertion vs those not requiring indwelling catheter
reinsertion.

Factor Foley reinserted (n ¼ 14) Not required (n ¼ 577) Univariate Multivariate

P-value Odds ratio [95% CI] P-value

Age, y, mean (SD) 67.6 (10.3) 61.6 (10.9) .042* R .797
Sex, n (%) .125 R .242
Male 9 (64.3) 252 (43.7)
Female 5 (35.7) 325 (56.3)

BMI, kg/m2, mean (SD) 30.7 (5.3) 31.7 (6.3) .556 R .792
Preop. BOO, n (%) 4 (28.6) 26 (4.5%) <.001* 8.74 [2.04-37.55] .004*

Preop. incontinence, n (%) 2 (14.3) 7 (1.2) <.001* 28.69 [3.11-264.27] .003*

D sCr, mg/dL, mean (SD) 0.09 (0.17) 0.02 (0.18) .151 R .366
Foley, hours, mean (SD) 38.4 (15.9) 32.0 (10.7) .029* 1.09 [1.04-1.14] <.001*

Anesthesia, n (%) .076 R .562
General 5 (35.7) 100 (17.3)
Spinal 9 (64.3) 477 (82.7)

Postop. epidural, n (%) .131 R .281
Epidural 7 (50.0) 179 (31.0)
No epidural 7 (50.0) 398 (69.0)

PT day 1, feet, mean (SD) 56.8 (41.9) 87.1 (104.2) .278 R .114
PT day 2, feet, mean (SD) 160.6 (127.8) 138.0 (101.7) .415 R .238
Admission length, days, mean (SD) 3.4 (1.2) 2.6 (1.1) .007* 1.30 [1.03-1.65] .022*

Disposition, n (%) .009* R .150
Home 6 (42.9) 428 (74.2)
Rehab 8 (57.1) 149 (25.8)

Weight-bearing, n (%) .131 R .968
WBAT 11 (78.6) 523 (90.6)
PWB 3 (21.4) 54 (9.4)

R, removed; Preop., preoperative; sCr, serum creatinine; Postop., postoperative; PT, physical therapy; WBAT, weight-bearing as tolerated; PWB, partial weight-bearing; CI,
confidence interval.

* P < 0.05.
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increasing days of hospitalization. Although the univariate analysis
identified potential associations with POUR and its invasive man-
agement with the use of a general anesthetic, older age, and
discharge disposition to a rehabilitation facility, these associations
were not confirmed in the multivariate regression. Furthermore,
our analysis identified BOO as a primary predictor of POUR, which is
consistent with prior studies [11-13].

In our study, a small difference was observed in the occurrence
of POUR based on the duration of indwelling catheterization
where the odds of POUR increased by 1%-8% per hour of cathe-
terization, the odds of requiring intermittent straight catheteri-
zation increased by 2%-10% per hour of catheterization, and the
odds of requiring reinsertion of an indwelling urinary catheter
increased by 4%-14% per hour of catheterization. Furthermore, the
mean initial catheter duration was observed to be higher in those
requiring reinsertion of an indwelling catheter (38.4 hours) than
in those requiring intermittent straight catheterization (35.4
hours), all participants diagnosed with POUR (34.3 hours), and all
who did not suffer from POUR (32.0 hours), suggesting that this
small clinical difference may indeed be meaningful. However, a
shorter duration did not eliminate POUR entirely; wide ranges of
Table 4
Analysis of serum creatinine preoperatively and at discharge in those with known histor

Serum creatinine level Preoperative diagnosis of BOO and/o

BOO and POUR

Preoperative sCr, mean (SD) 0.83 (0.03)
Discharge sCr, mean (SD) 1.05 (0.12)A

D sCr, mean (SD) 0.22 (0.10)A

sCr, serum creatinine; D sCr, change in serum creatinine.
No difference was observed in preoperative creatinine among the 4 groups (P ¼ .68). Disc
to POUR only (P¼ .07) and BOO only (P¼ .876). D sCr was higher in combined BOO and PO
similar among BOO only, POUR only, and none (P ¼ .99).
Superscript lettering denotes statistically similar groups, where P > .05 within the group
catheter duration were observed in all cohorts. In support of this,
the authors of a recent meta-analysis [4] found that the duration
of catheterization may influence POUR and stated that a duration
of 24-48 hours in those with risk factors for POUR is a reasonable
option to reduce its occurrence. Furthermore, the anesthetic type
and use of continuous epidural analgesia did not influence POUR,
which is similar to prior results [14], but overall controversial
[12,15]. Bladder hypotonia is expected to resolve within 8 hours
after discontinuation of spinal anesthesia [5], so it is not surprising
that no difference in observed urinary retention was observed in
our study, which had a minimum of 13.9 hours of urinary
catheterization.

Importantly, patients with BOO who developed POUR demon-
strated an acute increase in serum creatinine. Although the rise in
creatinine that was seen is not diagnostic for acute kidney injury
[16,17], it should not be ignored as outpatient postoperative renal
function surveillance is not routine after THA and TKA. Creatinine
levels that continue to rise after 48 hours from the initial insult
portend a higher risk of developing chronic renal impairment, and a
consensus report of the Acute Disease Quality Initiative 16 Work-
group recommended avoidance of nephrotoxins and nephrotoxic
y of BOO, POUR, or both BOO and POUR.

r POUR

BOO only POUR only None

0.85 (0.16) 0.80 (0.28) 0.81 (0.22)
0.89 (0.14)A,B 0.83 (0.22)A,B 0.84 (0.24)B

0.04 (0.09)B 0.03 (0.26)B 0.03 (0.18)B

harge sCr was higher in combined BOO and POUR than in none (P¼ .025) but similar
UR than in BOO only (P¼ .010), POUR only (P¼ .009), and none (P¼ .003). D sCr was

.
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medications in conjunction with patient education and follow-up
with a primary care provider or nephrologist when this is
observed [18]. Consequently, this finding should heighten aware-
ness for underlying renal parenchymal disease that, although not
clinically apparent, renders this population at risk for chronic
worsening of renal function especially with repetitive incidences of
POUR or exposure to nephrotoxic medications including commonly
prescribed nonsteroidal anti-inflammatory drugs and prophylactic
antimicrobials [16].

In addition to impairing postoperative renal function, a longer
hospitalizationwas associatedwith invasivemanagement for POUR
despite no difference observed in postoperative mobilization,
weight-bearing limitation, or discharge disposition. Although this
is not a new finding [4,19], it and other complications of POUR
including the effect on renal function affect patient health and
wellness as well as outcome-based physician reimbursement [20],
and all efforts should be made to reduce its occurrence.

There were limitations to our study. The study design is retro-
spective in nature, which introduces the potential for bias related to
patient selection and measurement of outcomes. Furthermore, the
criteria used by primary care physicians or urologists to diagnose
patients with preoperative BOO are not known and may differ
among practitioners. In addition, posthospital surveillance of
serum creatinine was not available, and further studies will be
necessary to corroborate the perioperative impact of POUR on
chronic renal function; however, given the present results, the
authors argue that there is benefit in withholding nephrotoxic
agents in patients with combined preoperative BOO and POUR.

With the results of the present study, our institution has
adopted a change to our urinary management protocol. We
continue to use urinary catheters ubiquitously but now counsel
those with a history of BOO regarding a higher risk of POUR and all
patients on a possible delay in discharge if POUR were to occur.
Furthermore, although the present data support expeditious
removal of indwelling catheters, the surgeon who uses the bupi-
vacaine epidural believes that the benefit of analgesia outweighs
the small increased risk of urinary retention with prolonged cath-
eterization. In addition, shortly after data collection, one surgeon
stopped the routine collection of postoperative renal function labs;
the results changed this practice such that if urinary retentionwere
to occur, renal function testing is performed and nephrotoxic
medications are withheld appropriately.

Conclusion

Preoperative BOO as diagnosed per primary care physicians or
urologists and longer duration of postoperative catheterization
increased the risk of POUR regardless of the age, sex, BMI, or
anesthetic or perioperative analgesic used. The use of invasive
modalities to treat POUR was associated with a longer hospitali-
zation despite no differences observed in postoperative mobiliza-
tion, weight-bearing restriction, or discharge disposition.
Furthermore, in those with preoperative BOO, renal function
should be monitored closely when POUR occurs and nephrotoxic
medications used cautiously. Special attention should be given to
patient risk factors for POUR to decrease the risk of its occurrence,
worsening renal function, and lengthier hospitalizations.
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