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Abstract
Study Design: Retrospective case series.

Objectives: Postoperative urinary retention (POUR) represents a common postoperative complication of all elective surgeries.
The aim of this study was to identify demographic, comorbid, and surgical factors risk factors for POUR in patients who
underwent elective thoracolumbar spine fusion.

Methods: Following institutional review board approval, patients who underwent elective primary or revision thoracic and
lumbar instrumented spinal fusion in a 2-year period in tertiary and academic institution were reviewed. Sex, age, BMI, pre-
operative diagnosis, comorbid conditions, benign prostatic hyperplasia, diabetes, primary or revision surgery status, narcotic use,
and operative factors were collected and analyzed between patients with and without POUR.

Results: Of the 217 patients reviewed, 54 (24.9%) developed POUR. The average age for a patient with POUR was 67 + 9, as
opposed to 59 + 10 for those without (P < .0001). Single-level fusions were associated with a 0% incidence of POUR, compared
with 54.5% in 6 or more levels. The average hospital stay was increased by | day for those who had POUR (5.8 + 3.3 vs 4.9 +
3.9 days). There was no significant association with other demographic variables, comorbid conditions, or surgical factors.

Conclusions: POUR was a common complication in our patient cohort, with an incidence of 24.9%. Our findings demonstrate
that patients who developed POUR are significantly older and have larger constructs. Patients who developed POUR also had
longer in-hospital stays. Although our study supports other findings in the spine literature, more prospective data is needed to
define diagnostic criteria of POUR as well as its management.

Keywords
urinary retention, postoperative complication, lumbar, degenerative, low back pain, length of stay, narcotic use

Introduction intervention. In addition to the economic burden placed on
patient and health care systems, increased LOS has also been
linked to increased risk of hospital acquired infections and
deep-vein thrombosis.” Therefore, developing POUR could

With rates of up to 70%, postoperative urinary retention
(POUR) represents a common postoperative complication of
all elective surgeries.' The incidence of POUR has been
reported to be between 5.6% and 30% for patients undergoing
spine surgery.””> POUR has been associated with increased risk
for further complications such as urinary tract infections (UTIs) ' University of Maryland School of Medicine, Baltimore, MD, USA

and urinary bladder overdistension.! Consequently, increased .

hospital length of stay (L,OS) and inpatieﬁn t postoperative pr(?- ;:::: s(?.ol?uc::vigg,pilur:t:rrs:ity of Maryland, Department of Orthopaedics, |10
cedures have been associated to POUR.” In health care, this South Paca Street, 6th Floor, Suite 300, Baltimore, MD 21201, USA.
translates to an increase in overall costs for a single operative  Email: sludwig@som.umaryland.edu
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potentially increase the risk of patient complications, longer
LOS, and poor outcomes.

Typically, the adult bladder has a capacity of 400 to 600 mL;
when volume reaches approximately 300 mL, the sensation of
bladder fullness and detrusor muscle contraction begin.! Once
the sensation of fullness is achieved, the patient is typically
able to void. For this reason, if the patient is unable to void
with a bladder scan volume of 300 mL, they are considered to
have failed a trial of void (TOV) and, thereby, have urinary
retention.*” Urinary retention for an extended period of time
can result in discomfort, bladder distention, detrusor atony,
UTI, and renal injury."

The goal of this study was to identify risk factors for POUR
in patients who underwent elective thoracolumbar spine fusion.
Demographic, comorbid, and surgical factors that may increase
a patient’s risk for this condition were investigated. Based on
prior literature, we hypothesized that factors including sex, age,
narcotic use, duration of surgery, and benign prostatic hyper-
plasia (BPH) would correlate with an increased incidence of
POUR.

Materials and Methods
Study Population

This a retrospective patient series study that did not receive
any funding. After obtaining institutional review board
approval, 586 patients were obtained by querying our surgi-
cal billing database from the tertiary referral center to deter-
mine a consecutive series of patients who underwent
posterior thoracic and/or lumbar spinal instrumentation and
fusion surgery between January 2012 and December 2017.
The following CPT codes were used to identify the study
population: 22800, 22802, 22804, 22812, 22842, 22843,
22844, 22845, 22846. Of the 586 patients identified from
the database, 253 were from the 2016-2017 timepoint. Elec-
tronic medical records were completely incorporated at our
institution at the end of 2015. Therefore, patients from the
2016-2017 period were best suited for further chart review.
Exclusion criteria were end-stage renal disease, cauda
equina, spinal infection (osteomyelitis, epidural abscess),
spinal hematoma, nonambulators, neurogenic bladder, his-
tory of prostate cancer, pelvic floor dysfunction or genitour-
inary disorder potentially causing retention, spinal injury
caused by trauma, and prior surgery for metastatic cancer of
the vertebral column. A total of 217 patients were included in
the study (Figure 1).

Data Collection

We followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) guidelines to enhance the
quality and minimize the bias of this observational study.® Only
the in-hospital postoperative time period was evaluated, unless
the patient had a documented secondary procedure. From chart
review, we obtained prior medical history, demographic data,

thoracolumbar fusion surgery

&
Patients who underwent
between 2012-2017 (N=586)

Patients with complete
data in EMR (N=253)

.

Patients included in
final analysis (N=217)

Figure |. Patient inclusion and exclusion into the study. A total of
586 patients were identified from the database and 217 were included
in the study.

Abbreviations: EMR, electronic medical record; ESRD, end-stage renal
disease.

operative details, details of anesthesia, fluid management
intraoperatively, length of hospital stay, postoperative Foley
and pain management, and urinary retention. Nursing notes,
rectal tone notes, and progress notes were used to identify
patients with urinary retention. Operative data included proce-
dure type, length of surgery, estimated blood loss (EBL), trans-
fusions, construct length, dural tears, and use of bone
morphogenetic protein (BMP) for fusion.

Urinary Retention Protocol

All patients undergoing elective spine surgery received a
Foley catheter intraoperatively. The Foley was maintained
after the operation, and patients were transported to the floor
for postoperative management. The Foley was usually
removed 1 to 2 days after surgery or when the patients were
ready to ambulate. After removing the Foley, patients had a
TOV for 4 hours. If TOV failed, a bladder scan was per-
formed, and rectal tone was evaluated with a digital rectal
exam. If the bladder scan showed more than 300 mL, the
patient was straight catheterized. After the straight catheter-
ization, the patient was given another TOV for 4 hours. If
TOV failed again, the above process was repeated. If they
failed to void after 3 attempts, a Foley catheter was placed,
and they were started on tamsulosin, if applicable. Alterna-
tively, if the bladder scan showed less than 300 mL on the first
scan, they were given IV fluids and given an additional 2 hours
to void. If they failed to void in the next 2 hours, a bladder
scan was performed, and the above-described procedures
were followed again. Finally, for patients who voided suc-
cessfully but voided less than 300 mL, a bladder scan was
performed. If the bladder scan showed an amount larger than
the urinated amount, the patient was straight catheterized
(Figure 2). If the patient had persistent symptoms, they were
discharged with the Foley catheter in place and scheduled for
urology consultation.
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Figure 2. Foley catheter removal protocol: after 2 1&O catheterizations, the Foley catheter is reinserted and the patient is started on

tamsulosin.

Abbreviations: 1&0O, in and out; TOV, trial of void; PVR, postvoid residual scan; DRE, digital rectal examination.

Statistical Analysis

Data was entered into Microsoft Excel for data cleaning and
management (Microsoft Office Professional Plus 2016, Micro-
soft, Redmond, WA). Stata 11.1 software (StataCorp LP, Col-
lege Station, TX) was used for all statistical analyses. Means
and SDs or medians and interquartile ranges were calculated
for continuous variables. Frequencies were calculated for cate-
gorical variables. Bivariate comparisons were made between
patients with POUR and those without using the Student ¢ test
for continuous variables and the Fisher exact test for categori-
cal variables. For data that did not demonstrate normal distri-
butions, the Kruskal-Wallis test was used as the nonparametric
alternative to the Student ¢ test.

Results

A total of 217 patients were included in the final analysis. The
average age was 61.3 years, with a BMI of 30.9 kg/m?, and
45.2% of patients were male. Nearly half of the patients
(48.9%) had prior lumbar surgery. Hypertension (53%), hyper-
lipidemia (41.5%), depression (25.8%), former smoking status
(25.5%), and diabetes (20.7%) were the most common comor-
bid conditions (Table 1). The majority of patients (56.2%) had
2-level fusion, and 5.1% had 6 or more levels fused. The pos-
terior approach was most common (89.8%), and only BMP was
used in only 6.9% of patients (Table 2).

In the study, 54 (24.8%) patients experienced POUR. Com-
parison of the characteristics of the patient groups with and
without POUR revealed no significant differences, with the
exception of age. Patients with POUR were significantly older
than patients without POUR (67 vs 59.4; P < .0001). Other
characteristics, including body mass index (BMI), sex, prior
spine surgery, prior opioid use, and surgical diagnosis did not
differ between the 2 groups (Table 3). Medical records were
reviewed for comorbid conditions. There was no difference in
the incidence of these conditions between the 2 groups. Of
note, there seemed to be no statistically significant increased
incidence of BPH in the POUR group, although the overall
incidence of BPH was quite low at 4.6%. Six of 10 patients
with BPH were taking o receptor antagonists (tamsulosin) for
the treatment of their BPH. Male patients with BPH were older
on average compared with other males without the condition
(62.2 + 5.7 vs 58.8 + 10.3 years, P = .13).

Surgical details were collected for each of the patients. With
regard to the procedural details, urinary retention rates did
correlate with the number of levels fused (P = .01; Table 4).
Of the patients who underwent a single-level fusion, none
developed POUR, whereas 54.5% of the patients with 6 or
more levels fused developed POUR. Surgical approach, use
of BMP, intraoperative dural tears, length of surgery, fluids,
EBL, transfusion, and intraoperative urine output showed no
correlation with development of POUR. The medications
administered while the patients were under anesthesia were
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Table I. Patient Demographic Characteristics and Comorbidities.

Number of patients 217
Age (mean + SD) 61.3 + 103
BMI (mean + SD) 309 + 6.7
Sex (male), n (%) 98 (45.2)
Previous lumbar surgery, n (%) 106 (48.9)
Diagnosis, n (%)
Spondylolisthesis 92 (42.4)
Spinal stenosis 79 (36.4)
Degenerative scoliosis 31 (14.3)
Positive sagittal balance 8 (3.7)
Others 7 (3.2)
Comorbid conditions, n (%)
Hypertension 115 (53.0)
Hyperlipidemia 90 (41.5)
Depression 56 (25.8)
Smoker (current)® 37 (17.1)
Smoker (former)® 55 (25.4)
Diabetes 45 (20.7)
OSA 37 (17.1)
uTI 27 (12.5)
CAD 25 (11.5)
Prior opioid use 21 (9.7)
COPD 12 (5.5)
BPH 10 (4.6)

2Smoker (current): quit less than | year ago.

®Smoker (Former): Quit more than | year ago.

Abbreviations: BMI, body mass index; OSA, obstructive sleep apnea; UTI,
urinary tract infection; CAD, coronary artery disease; COPD, chronic obstruc-
tive pulmonary disease; BPH, benign prostate hyperplasia.

Table 2. Patient Surgical Characteristics.

Number of patients 217
Levels fused, n (%)
One 21 (9.7)
Two 122 (56.2)
Three 28 (12.9)
Four 26 (12.0)
Five 9 (4.1
Six or more I (5.1)
Surgical approach used, n (%)
Posterior 195 (89.8)
Anterior 14 (6.5)
Combined 8 (3.7)
Intraoperative details, n (%)
Bone morphogenetic protein use 15 (6.9)
Dural tear 25 (11.5)

also reviewed, and no correlative agents were identified
(Table 5). The dose of medications was not obtained and could
have varied between patients.

The postoperative outcomes for patients with and without
POUR were evaluated. Patients with POUR had significantly
longer hospital stays than those without (5.8 vs 4.9 days; P =
.039; Table 6). In both groups, Foley was removed, on average,
2.3 days after the surgery. In patients with POUR, the average
volume on initial bladder scan was 374 mL, and they had a
postvoid residual of 225 mL after the first void. Of the 54
patients with POUR, 27 (50%) had a Foley reinserted and were

Table 3. Comparison of Characteristics Between Patients With and
Without Postoperative Urinary Retention (POUR).

Characteristics No POUR POUR P Value

Number of patients 163 54
Age (mean + SD) 594 + 10.0 67.0 + 9.3 <.0001*

BMI (mean + SD) 310 + 6.7 309 + 67 .97
Sex (male), n (%) 74 (45.4) 24 (444) 1.00
Previous lumbar surgery, n (%) 82 (50.3) 24 (444) .53

Diagnosis, n (%) 25

Spondylolisthesis 71 (43.6) 21 (38.9)

Spinal stenosis 63 (38.7) 16 (29.6)
Degenerative scoliosis 20 (12.3) Il (20.4)
Positive sagittal balance 4 (2.5) 4 (7.4)

Others 531 237

Comorbid conditions, n (%)

Diabetes 31 (19.0) 14(259) .33
Depression 47 (28.8) 9 (167) .11
Smoker (current)® 40 (24.5) 15(27.8) 1.00
Smoker (former)© 28 (17.2) 9(l67) .72
BPH (only males) 6 (8.1) 4 (16.7) .25
Hyperlipidemia 65 (39.9) 25 (46.3) 42
Hypertension 22 (13.5) 5(9.3) 12
UTI 81 (49.7) 34 (63.0) .48
CAD 16 (9.8) 9(l67) 22
COPD 10 (6.1) 2 (3.7) 73
OSA 26 (16.0) Il (204) .53
Prior opioid use 15 (9.2) 6(l11.1) .68

Abbreviations: BMI, body mass index; BPH, benign prostate hyperplasia; UTI,
urinary tract infection; CAD, coronary artery disease; COPD, chronic obstruc-
tive pulmonary disease; OSA, obstructive sleep apnea.

? Statistically significant, with P value <.05.

b Smoker (current): quit less than | year ago.

“Smoker (former): quit more than | year ago.

discharged with catheter in place. The majority of patients
(96.3%) received patient-controlled analgesia (PCA), including
all patients who developed POUR, but no differences were
observed between patient groups (P = .21). Patients received
a combination of opioid, nonsteroidal anti-inflammatory drugs
and other pain medication as part of their postoperative pain
management. However, dose per medication could not be
obtained.

Discussion

Incidence of POUR

In our study, the overall incidence of POUR was 24.8%. This
agrees with the results of prior studies, which have looked at
the incidence of POUR after elective spine surgery. The range
reported in the spine literature is 5.6% to 30%.>>7? In our
study, POUR rates were on the higher spectrum of this range;
however, it included patients who had revision surgery (48.9%)
and excluded those operated at another spine region (cervical
spine). In his retrospective analysis of POUR in patients under-
going elective spine surgery, Altschul et al® reported an inci-
dence of POUR of 8.8%. Although the reported POUR rates
were lower compared with our study, it included patients from
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Table 4. Comparison of Surgical Details for Patients With and
Without Postoperative Urinary Retention (POUR).

Table 5. Comparison of Drugs Used in Anesthesia for Patients With
and Without Postoperative Urinary Retention (POUR).

Surgical Details No POUR POUR P Value  Surgical Details Total No POUR POUR P Value
Number of patients 163 54 Number of patients 257 163 54
Levels fused, n (%)* 01° ASA class,® n (%) 3l
One 21 (12.9) 0 (0) .0026° Two 107 (50.0) 85(52.8) 22 (41.5)
Two 91 (55.8) 31 (57.4) .875 Three 103 (48.1) 73 (45.3) 30 (56.6)
Three 21 (12.9) 7 (13.0) 1.00 Drugs used, n (%)
Four 18 (11.0) 8 (14.8) A7 Propofol 215 (99.1) 162 (99.4) 53 (98.1) 44
Five 7 (4.3) 2 (3.7) 1.00 Fentanyl 210 (96.8) 158 (96.9) 52 (96.3) |
Six or more 5@3.1) 6 (1.1) 03° Rocuronium 197 (90.8) 150 (92.0) 47 (87.0) .28
Surgical approach used, n (%) .36 Midazolam 158 (72.8) 119 (73.0) 39 (72.2) |
Posterior 144 (88.3) 51 (94.4) Hydromorphone 135 (62.2) 103 (63.2) 32 (59.3) .63
Anterior 13 (8.0) I (1.9) Remifentanil 88 (40.6) 67 (41.1) 21 (389) .87
Both 6 (3.7) 2 (3.7) Dexamethasone 84 (38.7) 66 (40.5) 18 (33.3) 43
Construct details, n (%) Glycopyrrolate 81 (37.3) 60 (36.8) 21 (38.9) .87
BMP 11 (6.7) 4 (7.6) 1.00 Methadone 50 (23.0) 39(239) 11 (204) 71
Dural tear 18 (11.0) 7 (13.0) 8l Sugammadex 37(17.1)  28(17.2) 9 (16.7) |
Intraoperative details Ketamine 31 (143) 24 (147) 7(13.00 082
(mean + SD)
Length of surgery (minutes) 216 + 82 218 + 100 89 g\bbreviations: ASA, American Society of Anesthesiologists Classification
Fluids (mL)* 3403 + 1636 3689 + 1781 .29 dystem. _ )
AlbumI(n (5)% or25%) (ml) 137 + 223 188 + 287 24 Only shown for patients with ASA of 2 or 3.
EBL (mL) 741 + 786 866 + 883 .36
Urine output (mL) 541 + 420 651 + 513 .16

089 + 239 20
19 + 78 .82

pRBCs transfused (Units)® 0.44 + 1.31
Cell saver (mL) 22 + 110

Abbreviations: ASA, American Society of Anesthesiologists Classification Sys-
tem; BMP, bone morphogenetic protein; EBL, Estimated Blood Loss; pRBCs,
packed red blood cells.

?Post hoc analysis was done with multiple Fisher exact tests, and statistical
significance was assessed after o was corrected using the Bonferroni correc-
tion [(o = 0.05)/6 = 0.008].

b Statistically significant with P value <.05.

Fluids used includes Plasmalyte A, Normal Saline, Lactated Ringers.
4pRBCs used for 48 patients.

all spine levels (cervical, thoracic, and lumbar), via both ante-
rior and posterior approaches, which might have contributed to
the difference in rates,’ particularly because authors reported a
significant association between POUR and lumbar surgery
when compared with cervical and thoracic (P = .019; OR =
2.7). Additionally, 97% of their POUR group were treated
through a posterior approach, although they did not specify
whether these were primary or revision surgeries, a factor that
might create confounding because revision surgeries are asso-
ciated with longer operative times and, consequently, higher
incidence of POUR.? Similar to our results, Golubovsky et al*
reported a POUR incidence rate of 17.1% in a patient cohort
of nearly 1600. Authors only included posterior lumbar sur-
geries for the treatment of spinal stenosis with claudication
that were mostly single-level fusions.* Additionally, Lee
et al’ reported an incidence of POUR of 27% for their study
looking at urinary retention after surgery for degenerative
lumbar stenosis. Our patient series included primary and revi-
sion surgeries as well as patients with multiple levels fused,
and these reasons could potentially explain the difference

Table 6. Comparison of Postoperative Stay for Patients With and
Without Postoperative Urinary Retention (POUR).

No
Surgical Details POUR POUR P Value
Number of patients 164 54
Length of stay, mean + SD 49 +39 58 +33 .039°

Foley removal (day), mean + SD 23 + 1.3 23 + 12 .84
Patient-controlled analgesia, n 155 54 21
Urinary retention

Volume on bladder scan (mL), — 374 + 242
mean + SD
Postvoid residual (mL), mean + SD — 225 + 280

2 Statistically significant with P value <.05.

between reported POUR rates in our study and prior studies
in the spine literature.'*>’

POUR Risk Factors

In our patient series, age was the only demographic factor
identified to be associated with POUR. Patients who developed
POUR were older than those who did not develop urinary
retention (67 vs 59.4 years; P < .0001). This affirms the find-
ings of prior studies, which have implicated increasing age
(>50 years of age) as a risk factor for POUR.>**> Although
male sex is associated with a higher incidence of POUR, we
did not find any association between sex and POUR.? Interest-
ingly, in their analysis, Altschul et al* found a significant
association between female sex and POUR when controlling
for BPH (P = .012; OR = 2.4), but this was not supported by
our study.
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In the present study, despite controlling for female sex, male
patients with a previous diagnosis of BPH were not associated
with an increased incidence of POUR. This is contrary to prior
published studies, where an increased risk of POUR was
reported with the diagnosis of BPH prior to surgery.* We sus-
pect that our sample size was not sufficiently powered to
demonstrate an effect between POUR and prior history of BPH.
There is considerable literature supporting BPH as a risk factor
for POUR; therefore, our negative findings could be the result
of type 2 error (false negative).>* Thus, in spite of our results,
we would suggest that BPH should be considered as a risk
factor for POUR in patients with elective lumbar spine surgery.
Additionally, it is possible that BPH was underdocumented in
our medical record and/or patients did not present with any
lower urinary tract symptoms prior to their surgery. Urology
literature suggests, from histological studies, that the preva-
lence of POUR rises from 8% to 50% between the fourth and
sixth decades of life.'® In our study, patients with BPH were
older than those without the condition. The possibility of an
underreported diagnosis of BPH and not being sufficiently
powered could account for why a male-sex association with
POUR was not apparent in our study.

The preoperative diagnosis, as well as the status of primary
versus revision surgery did not demonstrate any significant
association with POUR. Other studies have found that diabetes
and depression have been associated with urinary retention, but
our analysis did not support this. Gandhi et al® identified a
protective association between smoking and POUR, but this
was not supported by our analysis either.

Surgical Factors

Several surgical factors (Table 4) were investigated in this
study. None of the operative factors analyzed, with the excep-
tion of levels fused, was associated with an increased incidence
of POUR. Constructs with 6 or more levels fused were associ-
ated with the development of POUR, although this was a small
sample size (5% of total population). In the present study, 66%
of the study population had 2 or fewer levels fused. However,
none of the patients who underwent single-level fusion devel-
oped POUR, whereas more than half of the patients with 6 or
more levels fused developed urinary retention.

There are possible explanations of why patients undergoing
more extensive surgery had increased retention rates. Prior
studies have shown a direct association with longer operative
times and the development of POUR.*” In their study evaluat-
ing POUR in degenerative lumbar spinal stenosis patients, Lee
et al’ propose that for every minute of duration of surgery there
is a 0.3% increased chance of developing POUR.'" The number
of spinal levels is proportional to duration of surgery.'?
Although our results did not reflect an association between
POUR and operative times, the number of levels fused may
be a surrogate for longer operative times.

Patients with longer constructs may have increased narcotic
requirement and are at higher risk of developing POUR because
of the anticholinergic effects on the detrusor muscle by systemic

opiates.! Additionally, the use of PCA was demonstrated to have
twice the likelihood of developing POUR when compared with
intermittent intramuscular injections.” In our study, 96.3% of
patients received PCA, but there was no significant association
between groups (P = .21). Reliance on PCA could contribute to
longer time to ambulation and development of POUR.? We
normally wait to remove the Foley catheter until the patient is
able to mobilize after surgery, which is usually within 24 to
48 hours. For patients with longer constructs, prolonged analge-
sia may be required to manage their symptoms, thus increasing
their time with a Foley catheter and time to ambulation.
Insertion of Foley catheter intraoperatively may cause irrita-
tion of the urethra and lead to difficulty voiding and develop-
ment of POUR.'"""* Although Boulis et al'* were not able to find
any difference in incidence of POUR for those who were intrao-
peratively catheterized, they found that those who were cathe-
terized and developed POUR had longer duration of their
symptoms. We evaluated medications used during anesthesia
as well as fluids and blood products administered, but none
resulted in a significant difference between groups. Other factors
like the use of BMP, intraoperative dural tears, estimated blood
loss, or surgical approach did not reflect any difference either.

Postoperative Care and Voiding Protocol

Foley catheters were removed on average after 2.3 days, without
any difference between groups. Those who developed POUR did
end up having longer hospital LOS. Longer LOS translates to
increased costs. Although our voiding protocol could be contri-
buting to the relatively high incidence of urinary retention, we
adopted this to avoid potential complications of POUR. We only
allow 4 hours to pass after discontinuing Foley catheter fora TOV
before performing a bladder scan. If scan is above the threshold of
sensation of fullness (300 mL), a straight catheterization is per-
formed. Bladder overdistension can occur with as little as 400 to
600 mL of retained urine.’ Our goal is to avoid the complications
associated with bladder stretch injury, including bladder atony,
renal injury, and UTL. It is worth noting that 27 (50%) of the
patients who experienced POUR ultimately were discharged with
a Foley in place. Patients were scheduled for a urology consulta-
tion and had their catheters removed during postoperative care.
Patients were monitored for recurrence of genitourinary symp-
toms, but further evaluation for possible prostate pathology was
managed by primary care or by a urologist.

The use of PCA as postoperative pain management did
not influence the development of POUR in our study. How-
ever, it was difficult to understand its true relationship
because full medication dosages could not be obtained. The
use of high-dose opioids to achieve postoperative pain man-
agement in some patients may have influenced the develop-
ment of POUR.

Limitations

The retrospective nature of our study and the relatively low
sample size limits our findings. This particularly could be the
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reason why we did not find an association between POUR and
male sex and/or BPH. Also, there was no ability to estimate the
duration or severity of BPH prior to surgery. The use of pre-
operative and postoperative medications with autonomic activ-
ity could potentially increase the risk of POUR. This is true in
the case of opioids and postoperative PCA regimens. There can
also be selection bias because of the presence of missing data in
medical records and patient population selection. Ultimately,
this study is at risk for measurement bias because of the lack of
a universal definition for the diagnosis of POUR. Unfortu-
nately, the lack of consistency in both the diagnosis and man-
agement of POUR makes it difficult to draw comparisons
between the few studies investigating this condition. However,
despite these limitations, our study provides adequate data on
this common postoperative complication.

Conclusions

POUR is a common postoperative complication in our elective
spine surgery patient series, with 24.9% of patient developing
urinary retention after surgery. Patients who developed POUR
were significantly older, had more levels fused, and, on aver-
age, had longer inpatient hospital lengths of stay. Given the
potential complications and implications of developing POUR,
it is important to identify risk factors that can potentially lead to
urinary retention after surgery. Higher-quality prospective data
is needed to reach consensus on the definition of POUR, its
associated risk factors, and proposed management.
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