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ACUTE URINARY RETENTION 
Epidemiology. Acute urinary retention is the inability to 
adequately and spontaneously empty the bladder of urine.  It 
is commonly understood to be a painful occurrence and can be 
a common urological emergency.1  It is described by the Inter-
national Continence Society as both a symptom and as a diag-
nosis, with the latter defined as, “A patient is unable to pass any 
urine despite having full bladder, which on examination is pain-
fully distended and readily palpable or percussible.”2  AUR is 
a problem encountered by all health care providers, not simply 
urologists.  AUR may be either spontaneous or provoked and 
may occur in those with identifiable risk factors or without.  
Retention may be secondary to medications, benign prostatic 
hyperplasia and lower urinary tract symptoms, cerebrovascular 
accident, immobility, postpartum or postoperative setting.

While it is impossible to estimate a true prevalence due to 
differing study and clinical definitions of retention, in a recent 
review of the literature Oelke et al reported AUR requiring 
catheterization in 2.2% to 8.5% of 1000 man-years in those with-
out previous AUR or known risk factors.3  This rate increased 
to 18.3–35.9 per 1000 man-years for those with BPH/LUTS 
participating in pharmacological trials.  Approximately 10% 
and 30% of men in their 70s and 80s, respectively, will suffer 
from acute urinary retention within 5 years.4 Acute urinary 
retention is much rarer in female patients, with estimates of 
approximately 1 to 7 in 100,000 per year with a female-to-male 
ratio of 1:13 commonly cited.5  There are differing reports of 
whether the prevalence of AUR is increasing or decreasing, as 
noted by Yoon et al who highlighted a difference in rising rates 
based on emergency room visit data in California and UK data 
that showed a slight decrease a decade prior.4

Acute urinary retention is prevalent among those undergo-
ing surgery, with up to 14%-16% of patients reporting post-
operative urinary retention overall.1 In particular, anorectal 
surgeries and total joint arthroplasties have increased risk of 
POUR, with reported rates ranging from 20% to 40% and 0% 
to 75%, respectively.  A large, prospective trial in Switzerland 
using the enhanced recovery after surgery pathway reported an 
incidence of 14% POUR requiring catheterization.6  The rates 
of postpartum urinary retention vary as widely, with reports 
of 0.5%-37%.7 An estimated 2% of all admissions to teaching 
hospitals for acute urinary retention are due to medication side 
effects.8  Many neurological injuries, especially spinal shock and 
other spinal cord trauma, can result in AUR.  Cerebrovascular 
accidents, especially those involving the brainstem, can have 
reported incidences of AUR in the early recovery period of up 
to 19%-47% with some number recovering function over time. 

Presentation/sequelae. While the exact cause of urinary reten-
tion varies with each individual case, general pathways have 

been proposed as the mechanisms resulting in AUR.  The first 
and most intuitive is mechanical or dynamic obstruction.  As 
noted, those with BPH/LUTS have a significant increase in the 
risk of AUR.  Traditionally, this has been thought to be caused 
by BPH with a large, ball-valving median lobe, or intravesical 
prostatic protrusion.1 Increased sphincter tone is thought to 
contribute to dynamic obstruction and may be induced with 
either medications that temporarily increase alpha-adrenergic 
tone, or with the alpha-adrenergic activity increase via anorectal 
stimulation as has been demonstrated in anal cancer surgery.9  

Yet another common presentation of AUR is acute clot reten-
tion.  This emergent condition can present as a consequence 
of spontaneous hematuria or as a postoperative complication 
from common cystoscopic interventions, such as TURP and 
transurethral bladder tumor resection.10-12  With the increasing 
prevalence of patients on dual antiplatelet or anticoagulant 
therapy, especially with placement of bare metal and drug elut-
ing cardiac stents, there is an increased rate of clot retention 
in those who remain on these therapies during transurethral 
bladder tumor resection.11  Other causes of obstruction that 
may contribute to episodes of acute urinary retention include 
urethral stricture, lower urinary tract calculi, and malignancies 
of the urinary tract or surrounding organs resulting in compres-
sion of the lower urinary tract.  

Another mechanism is that of disruption of the innervation 
of the micturition pathways (fig. 1).1 These can be of either 
the motor or sensory pathways.  Drugs may inhibit detrusor 
contraction, spinal anesthetics can inhibit the sacral reflex 

ABBREvIATIONS: 5ARI (5-alpha reductase inhibitor), AUA (American Urological Association), AUR (acute urinary 
retention), BOO (bladder outlet obstruction), BPH (benign prostatic hyperplasia), CAUTI (catheter associated urinary tract 
infection), CIC (clean intermittent catheterization), CUR (chronic urinary retention), eGFR (estimated glomerular filtration 
rate), ICS (International Continence Society), LUTS (lower urinary tract symptoms), POUR (postoperative urinary retention), 
PVR (post-void residual), SPT (suprapubic tube), TURP (transurethral resection of the prostate), UR (urinary retention), UTI 
(urinary tract infection)

Urinary Retention in Surgical Patients 
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Micturition reflex pathway. ( Courtesy of the McGill Molson Medical Informatics Project, Montreal, Quebec, Canada, with permission.) 
 
Copyright ©  2016   Elsevier Inc. 

Figure 1. Micturition reflex pathway (reprinted with permis-
sion).1
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micturition loop, and injury to pelvic nerves may contribute.  
Injury to autonomic nerves during mesorectal excision or 
lymph node dissection resection can result in POUR.9

Another likely cause of AUR is a self-perpetuating cycle that 
can be secondary to one of the previously mentioned causes 
or secondary to surgical intervention—myogenic failure from 
overfilling of the bladder.  If the bladder is overfilled, such as 
during surgery, the smooth muscle fibers of the detrusor can 
overstretch, become fatigued, and experience ischemia and 
axonal degeneration.  This is directly related to increased intra-
venous fluid administration and total anesthesia/surgery time, 
found to be a significant intraoperative factor in extended 
major colorectal surgery.1, 6, 9, 12 There are no data with respect to 
the exact temporality of myogenic failure acute urinary reten-
tion during surgery.  More clearly elucidated are aging related 
changes in underactive bladder conditions that are thought to 
contribute to myogenic failure in those cases.  In histological 
and animal studies the axonal content of the bladder is reduced, 
deposition of collagen is increased and there is an attenuation 
of response to cholinergic signals by the muscarinic receptors 
in the bladder.13  However, one theory that may explain this 
in acute myogenic failure is that exposure to higher volumes 
over extended intraoperative periods results in overstretching 
of the muscle fibers in the bladder, and may result in similar 
attenuation of response of muscarinic receptors in the bladder 
to normal cholinergic signaling.  This would suggest that that 
one may reduce the risk of myogenic failure by minimizing the 
volume-time exposure with respect to bladder filling.  

The presentation of what constitutes AUR varies from 
clinician to clinician, as reflected in the broadness of the ICS 
definition that includes a number of subjective elements.  In 
particular, what constitutes a full bladder will vary from patient 
to patient, depending on compliance, age and presence of 
anatomical abnormalities such as diverticula.  Also, the abil-
ity to “adequately” void is highly subjective, and a number of 
measures of voiding ability have been used in an attempt to 
add a component of objectivity to be used by clinicians and 
researchers.  One of the most common is the use of ultrasonic 
bladder scans, catheterized outputs and post-void residual 
measurements.  Ultrasonic measurement of PVRs has gained 
widespread acceptance but there is no standard criteria for 
cutoff indicating AUR such as that experienced in a trial with-
out catheter post-surgically.  The presence of a palpable blad-
der occurs at as little as 150 ml,8 but may not cause discomfort 
or be palpable until much higher volumes such as in a diabetic 
patient with decreased sensation or in a patient with a body 
habitus that limits examination.  

What is not in question are the sequelae of acute urinary 
retention and their associated health care costs.  Included 
among these are the possibility of bladder rupture, gross 
hematuria, urinary tract infection, catheterization, autonomic 
dysfunction, hospitalization and invasive interventions up to 
and including surgery.  Even after treatment of retention, there 
is the possible sequela of postobstructive diuresis.  Postobstruc-
tive diuresis is a polyuric state in which a copious amount of salt 
and water is excreted after the relief of urinary obstruction.  It 
occurs in 0.5%-52% of patients with urinary obstruction, and 
while it can be a normal physiological response to the obstruc-
tion, it can also be a pathological response.14  The mechanism 
of this change is unclear, but theories include a combination 
of osmotic diuresis and down-regulation of sodium transport-

ers, loss of juxtamedullary nephrons to ischemia, and reduced 
response of the collecting duct to antidiuretic hormone leading 
to nephrogenic diabetes insipidus.1, 14 Urine outputs of greater 
than 200 ml per hour for 2 consecutive hours, or greater than 
3 L over 24 hours are diagnostic of postobstructive diuresis.  If 
the diuresis persists beyond a euvolemic state, this is pathologi-
cal and warrants nephrologic consultation and can result in life 
threatening metabolic derangements.1

Persistent postobstructive diuresis requires vigilant moni-
toring of urine osmolality, sodium and potassium as well as 
serum electrolytes.  Electrolyte disturbances and negative fluid 
balance, especially with symptoms of altered mental status, are 
indicative of clinically threatening postobstructive diuresis, and 
require careful replenishment of fluids and electrolytes until a 
euvolemic state is reached.14

A significant cause of morbidity and associated health care 
costs that may be traced to urinary retention involves catheter 
associated urinary tract infections.  This is the most common 
hospital acquired condition in the United States, and are a 
cause of a significant degree of patient morbidity and cost in 
the U.S. and in the United Kingdom.15, 16  These costs have been 
estimated in a systematic review as anywhere from $876 (in 
2016 dollars) for the simplest attributable CAUTI costs of addi-
tional tests and therapies, to more than $10,000 in patients with 
significant complexity such as an intensive care unit patient 
with secondary bacteremia.15  Bacteremia is seen in 17% of all 
urinary tract infections, and the risk of CAUTI increases each 
day an indwelling catheter is left in place, as with increasing age, 
diabetes and female sex.  However, only 1%-4% of CAUTIs 
are the attributable cause of secondary bacteremia.1, 15  

Prevention. It is possible to prevent AUR in certain situa-
tions.  Avoiding medications such as alpha-adrenergic agonists 
and anticholinergics can help reduce the incidence of AUR.  
The Appendix outlines some common medication classes and 
their accompanying mechanisms that contribute to urinary 
retention.  Delaying Foley catheter removal has been shown to 
increase success in trial without catheter after surgery.  In partic-
ular, after anorectal surgery it was demonstrated that removal 
of a catheter within the first 48 hours postoperatively was an 
increased risk of urinary retention.17 Another study showed 
that removing a catheter on the second postoperative day as 
opposed to the first reduced the risk of POUR to 7.1% from 
21.6% after anorectal surgery.9  Other factors that have been 
shown to reduce AUR include use of an alpha blocker prior 
to removal of catheter, and recent data suggest that there is no 
statistical superiority between alpha blockers in this applica-
tion.18, 19  Alpha blockers can be used to reduce the incidence of 
AUR in both short and long term when combined with 5ARIs, 
with greater efficacy in the short term (<12 months) and similar 
efficacy in the long term as 5ARI monotherapy.3  With adher-
ence to a midterm course of 5ARI therapy, each extra 30 days 
of 5ARI treatments can reduce the probability of the onset of 
acute urinary retention and need for surgery by 14% and 11%, 
respectively.20  Surgical interventions such as those that relieve 
bladder outlet obstruction can reduce the risk of AUR (and are 
discussed further in the treatment of chronic urinary retention 
section).  

Treatment. Treatment of AUR focuses on the correction of 
the underlying anatomical or physiological processes that are 
inhibiting the emptying of the bladder.  This can include using 
medications to reduce sphincter tone or to reverse the effects 
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of detrusor inhibition, but most commonly involve some type of 
mechanical bladder drainage.  Most cases of AUR that present 
to the clinician are time sensitive emergencies and, as previous-
ly mentioned, overdistention can worsen retention, so timely 
drainage is paramount. The most common method of treatment 
is placement of an indwelling Foley catheter. However, due to 
the risk of CAUTI with short-term catheterization, which has 
been described as up to 5% per day,1 clean intermittent cath-
eterization should be considered to reduce this risk.  While 
urethral catheterization is the mainstay for AUR, whether it is 
indwelling or in and out as with CIC, placement of a suprapubic 
tube is an alternative to urethral catheterization.  

SPT should be the preferred method of bladder drain-
age if urethral catheterization is impossible or if cystoscopic 
placement of a catheter cannot be performed.  One particular 
instance where this is preferable is in patients with significant 
pelvic trauma or other select clinical situations, such as in a 
patient with a closed bladder neck and an uncatheterizable 
conduit.  For patients who are demented or combative and, 
thus, are more likely to pull out the catheter themselves, strong 
consideration must be given prior to SPT placement. It is 
recommended, but not required, to use ultrasound guidance to 
place the SPT.  An example technique for percutaneous SPT is 
described in figure 2.

An alternative to suprapubic tube placement in an emer-
gency is cystoscopic placement of a urethral catheter, with or 
without concurrent use of urethral dilators.  At our institution 
we prefer to use flexible urethral dilators at the bedside over 

balloon dilation or urethral sounds (especially for more proxi-
mal narrowing).  We use the Seldinger technique to dilate to 
a goal of 2 sizes (4Fr) above the desired catheter size (ie 20Fr 
when using a 16Fr catheter) and then place a council tip cath-
eter.  However, careful consideration of the patient’s anatomy, 
suspected mechanism of stricture or obstruction, and clinical 
condition must be employed when deciding on a method of 
bladder decompression and catheter placement.

While bladder decompression via catheter is the mainstay 
in an emergency situation of AUR, there are less invasive 
measures that can be successful in carefully selected patients.  
In a randomized controlled trial Afazel et al demonstrated that 
POUR was significantly reduced in men with the postoperative 
application of a hot pack or lukewarm-water-soaked gauze to 
the suprapubic area over a control group.21 The hot pack and 
gauze relieved POUR in 59.5% and 71.4%, respectively, in 
patients undergoing select urological, orthopedic and general 
surgeries, but neither method was significantly superior to the 
other.  As such, this could be a valuable adjunct in the immedi-
ate postoperative period when catheterization is undesirable.  
In female patients whose AUR is thought to be due to mechan-
ical obstruction from pelvic organ prolapse, simply inserting a 
pessary may relieve the anatomical obstruction and provide 
relief of the retention.  

Surgical procedures such as bladder outlet obstruction proce-
dures are generally reserved for chronic urinary retention and 
will be discussed in that section.

Kowalik and Plante1 
 
Percutaneous SPT placement. 
 
Copyright ©  2016   Elsevier Inc. Figure 2. Percutaneous SPT placement (reprinted with permission).1
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CHRONIC URINARY RETENTION 
Epidemiology. As opposed to AUR, which presents as a painful 
sensation, chronic urinary retention is defined by the ICS as “a 
generally (but not always) painless and palpable or percussible 
bladder, where there is a chronic high PvR where the patient 
experiences slow flow and incomplete bladder emptying.”2 As 
what constitutes a high PVR and what constitutes “incomplete” 
emptying are highly variable, the definition of chronic retention 
is even broader than that of AUR.  The AUA white paper on 
non-neurogenic chronic urinary retention published in 2016 
defines CUR as “an elevated PVR of >300 ml that has persisted 
for at least six months and is documented on 2 or more sepa-
rate occasions.”22 Regardless, CUR and associated conditions 
of underactive bladder and bladder outlet obstruction are 
quite common.  In a population based survey of metro Detroit 
approximately 23% of respondents noted difficulty emptying 
their bladder.23 Cohn et al, believing that earlier estimates rely-
ing on hospitalization for retention underestimated the true 
prevalence, looked at a sample of Medicare beneficiaries who 
had service claims with at least 1 code relating to urinary reten-
tion, catheterization and overflow incontinence in 2012.24  From 
this sample of more than 1 million women they estimated a 
urinary retention prevalence of 1532 per 100,000 women-years 
or 1.5%, which was much greater than the traditionally quoted 
number of AUR in 7 of 100,000 women-years.

Independent risk factors for CUR include increasing age, 
disease states that cause obstruction such as BPH with LUTS, 
neurological diseases including Parkinsonism, diabetes, use of 
antipsychotic and alpha-adrenergic and anticholinergic medi-
cations, opioids, and male sex.1, 5, 22  Other independent risk 
factors for CUR include limited mobility status, hypothyroidism 
and previous POUR.20, 25 An association has also been shown 
between retention and combination therapy with 5ARIs and 
alpha blockers for BPH with LUTS, but this likely represents 
conscious decisions of physicians to use combination therapy in 
those with worse symptoms.26

Presentation/sequelae. Due to the variety in presentations and 
behaviors of CUR in different populations, including hydroure-
teronephrosis, recurrent UTIs and decreased renal function, 
Stoffel et al recommend stratifying CUR by risk and symptom-
atology.22  High risk features of CUR include decreased eGFR 
to stage 3 chronic kidney disease, pyelonephritis or 3 or more 
UTIs in 12 months, or development of hydroureteronephro-
sis or bladder stones.  Symptomatic CUR is defined as having 
subjectively moderate to severe urinary symptoms impacting 
quality of life on a validated questionnaire or inability of void 
in the last 6 months requiring catheterization, excluding AUR 
or that caused by traumatic or neurological event.  

Prevention. Prevention of CUR is mainly a mitigation of 
modifiable risk factors that contribute to urinary retention in 
general.  Optimization of patient health parameters is para-
mount.  Minimizing pharmacological interventions that can 
contribute to urinary retention, maintaining good bowel func-
tion and mobility are key among the elderly.  Disease states  
associated with retention due to neurological dysfunction 
including Parkinsonism and diabetes should be managed effec-
tively.  As POUR is an independent risk factor for persistent 
episodes of retention, this should be avoided through limiting 
intraoperative time and intravenous fluids, reducing overdis-
tention of the bladder where possible, and appropriate use of 
alpha blockade.  LUTS should be effectively managed with 

medical or surgical therapy where indicated to ensure adequate 
emptying.  The working group for the white paper on CUR 
recommends urodynamic assessment if the provider suspects 
low bladder compliance, and consideration of urodynamics 
prior to intervention for CUR.  They also recommend frequent 
use of PVRs and validated quality of life questionnaires to 
supplement routine laboratory studies, and history and physi-
cal to screen for worsening CUR and identification of high risk 
features.

One method for reducing retention is to limit pelvic floor 
dysfunction.  Any condition that makes it difficult for the pelvic 
floor muscles to relax can reduce bladder emptying.  This is seen 
in acquired voiding syndrome and in painful bladder conditions 
such as interstitial cystitis, in which to reduce pain from urine 
in the bladder the patient will strain, which can also lead to 
dysfunctional voiding patterns that may lead to UR.27 As with 
more classic BOO, this straining to urinate may contribute to 
myogenic failure.  As such, reducing pelvic floor dysfunction via 
behavioral modification, pelvic floor physiotherapy or pharma-
cological treatment may help prevent CUR.  

Treatment. Management of CUR can be through catheteriza-
tion in the short term, especially for those meeting the threshold 
for treatment, such as those with identified high risk variables 
and those who are symptomatic.  There is some weak evidence 
per a Cochrane review of the literature comparing clean inter-
mittent catheterization, indwelling and suprapubic catheteriza-
tion that CIC may be preferable to indwelling catheters.  The 
cost of CIC is higher than that of indwelling or suprapubic cath-
eterization, but the generally assumed risk reduction of symp-
tomatic UTIs and subsequent urosepsis using CIC is poorly 
defined in the literature.28 

Surgical treatments are usually reserved for those patients 
with chronic urinary retention in whom medical therapy and/
or 1 or more trial without catheter after an event of AUR has 
failed.  Procedure selection is based on the etiology of the 
CUR, but the vast majority are due to obstruction, especially 
in men with CUR caused by BPH, bladder neck obstruction/
contracture, or urethral stricture disease.  A number of surgical 
techniques are well-defined with advantages/disadvantages to 
each in properly selected patients.  While the aim in this section 
is not to discuss these in depth, we will briefly mention some 
common surgical treatments of CUR.

In particular, transurethral resection of the prostate has long 
been considered the gold standard for the treatment of lower 
urinary tract obstruction secondary to BPH.1  In a recent retro-
spective propensity matched cohort study, looking specifically 
at long-term rates of UTI and urinary retention in men diag-
nosed with BPH treated surgically or only medically with alpha 
blockers for at least 6 months, TURP was statistically significant 
in reducing UTIs with a hazard ratio of 0.62 (CI 0.50-0.76) and 
a HR of UR requiring catheterization of 0.35 (CI 0.25-0.45) up 
to 3 years.29  Other procedures previously compared against 
TURP and not found to be as durable or as effective include 
transurethral needle ablation and transurethral microwave 
therapy, and ethanol ablation of the prostate.1

While a younger technology than TURP, laser procedures 
for reducing BOO in a more minimally invasive fashion have 
continued to gain widespread acceptance and adoption.  These 
techniques have involved multiple lasers, techniques and wave-
lengths, in particular green light photovaporization and holmi-
um laser enucleation of the prostate for CUR.  Holmium and 
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photovaporization have been demonstrated to improve urinary 
parameters, including PVR, and AUA symptom score improve-
ment, with holmium laser enucleation of the prostate significant 
to photovaporization in offering higher rates of spontaneous 
voiding postoperatively.30, 31  Thulium laser enucleation has also 
been shown to be effective in patients with refractory CUR, 
also with improvement in International Prostate Symptom 
Scores.32  However, it should be noted that surgical manage-
ment of CUR is not without its limitations, and that patients are 
more likely to experience POUR if they have preoperative UR 
than those who do not as noted in an examination of thulium 
laser enucleation for BPH with UR.33  

For urethral stricture disease, urethral dilation, direct visual 
incision and urethrotomy, or urethroplasty are all potential 
options for relieving CUR based on length, location and etiol-
ogy of the stricture causing obstruction.22

The most common cause of BOO resulting in CUR in women 
is iatrogenic, associated with prior mid urethral sling placement 
for urinary incontinence.  Either a sling incision or revision is 
the indicated treatment in this case.22 For those with severe 
pelvic organ prolapse resulting in BOO, pessary placement as 
well as surgical repair through a variety of techniques can be 
effective.1, 22

For non-obstructive urinary retention due to detrusor non-
contractility or decreased contractility or idiopathic causes, 
sacral neuromodulation by way of an implantable pacemaker 
has been approved by the U.S. Food and Drug Administra-
tion and shown to be an effective option.1, 22  While the exact 
mechanism behind the success of sacral neuromodulation in 
non-obstructive UR has not been elucidated, the theory is that 
it acts on bladder sensory afferent nerves by blocking abnormal 
somatic afferent input processing to and in the spinal cord, and 
also sends coordinated efferent impulses to the bladder.1, 34  

FUTURE DIRECTIONS AND RESEARCH 
NEEDS
While definitions as to what constitutes AUR and CUR have 
been proposed by the ICS and the AUA working group on 
CUR,2 there is still a great deal of variability in the literature 
as to the study inclusion criteria and outcome measurement 
of these conditions, especially AUR.  Epidemiological studies, 

especially in the female population and in special populations, 
are lacking.  There has been an increased effort in recent years 
to establish rates of urinary retention in women,20, 23, 24 but there 
is still a significant amount of work to do in subsets of this popu-
lation such that the conclusions are useful to clinicians.  There 
is a paucity of evidence and little definitional consensus on the 
diagnosis and management of postpartum urinary retention35 
and how pelvic floor dysfunction from a variety of causes may 
contribute to this disease.27  

Providers across the country seek to reduce opioid use 
throughout their practices, and epidemiological data to further 
categorize the effects of opioid use as an independent risk factor 
for AUR, CUR and POUR for identifying patients at occult 
risk for these conditions who are otherwise already engaged in 
the health care system.  

As the CUR working group also suggests, and these authors 
are in agreement, elucidation of better biomarkers and devel-
opment of better animal markers for UR to help understand 
the underlying physiology of UR are essential areas to explore, 
as well as pharmacological or other interventions to rescue 
decompensated detrusor tissue.22

DID YOU KNOW?
•	 Acute and chronic urinary retention are difficult to 

define, which makes their true prevalence difficult to 
define, although they are problems commonly encoun-
tered by the practicing urologist.

•	 Etiologies of urinary retention are postulated to 
include bladder outlet obstruction, disruption of neural 
pathways of micturition and myogenic failure of the 
detrusor muscle.

•	 AUR is generally managed via catheterization, while 
a combination of medical and surgical treatments are 
used to manage CUR.  Surgical therapy is generally 
reserved for CUR.

•	 Further research is required to better elucidate preva-
lence and treatment in special populations, specifically 
those that are non-male and those suffering from pelvic 
floor dysfunction or postpartum urinary retention.

Category Mechanism

Alpha adrenergic agonists ↑ urinary sphincter tone

Opioid pain medicines ↓ bladder contractility and urge

Nonsteroidal anti-inflammatory drugs ↓ contractility through downregulation of prostaglandins

Calcium channel blockers, beta adrenergic agonists ↓ detrusor tone

Antidepressants, antipsychotics, antihistamines Other

Adapted from Kowalik and Plante.1

Appendix. Medication classes contributing to acute urinary retention



306

REFERENCES
1.  Kowalik U and Plante MK: Urinary retention in surgical 

patients. Surg Clin North Am 2016; 96: 453.
2.  D’Ancona CD, Haylen BT, Oelke M et al: The Internation-

al Continence Society (ICS) report on the terminology for 
adult male lower urinary tract and pelvic floor symptoms 
and dysfunction. Neurourol Urodyn 2019; 38: 433.

3.  Oelke M, Speakman MJ, Desgrandchamps F et al: Acute 
urinary retention rates in the general male population and 
in adult men with lower urinary tract symptoms participat-
ing in pharmacotherapy trials: a literature review. Urology 
2015; 86: 654. 

4.  Yoon PD, Chalasani V and Woo HH: Systematic review 
and meta-analysis on management of acute urinary reten-
tion. Prostate Cancer Prostatic Dis 2015; 18: 297.

5.  Özveren B and Keskin S: Presentation and prognosis of 
female acute urinary retention: analysis of an unusual clini-
cal condition in outpatients. Urol Ann 2016; 8: 444. 

6.  Grass F, Slieker J, Frauche P et al: Postoperative urinary 
retention in colorectal surgery within an enhanced recov-
ery pathway. J Surg Res 2017; 207: 70.

7.  Beaumont T: Prevalence and outcome of postpartum 
urinary retention at an Australian hospital. Midwifery 
2019; 70: 92.

8.  Serlin DC, Heidelbaugh JJ and Stoffel JT: Urinary reten-
tion in adults: evaluation and initial management. Am Fam 
Physician 2018; 98: 496.

9.  Lee SY, Kang SB, Kim DW et al: Risk factors and preven-
tative measures for acute urinary retention after rectal 
cancer surgery. World J Surg 2015; 39: 275.

10.  Kusljic S, Aneja J and Manias E: Incidence of complica-
tions in men undergoing transurethral resection of the 
prostate. Collegian 2017; 24: 3.

11. Konishi T, Washino S, Nakamura Y et al: Risks and com-
plications of transurethral resection of bladder tumors 
in patients receiving antiplatelet and/or anticoagulant 
therapy: a retrospective cohort study. BMC Urol 2017; 17: 
118.

12.  Aydin C, Senturk AB, Akkoc A et al: Clot retention: our 
experiences with a simple new technique of evacuation 
with a thoracic catheter. Cureus 2019; 11: e4329.

13.  Aizawa N and Igawa Y: Pathophysiology of the underac-
tive bladder. Investig Clin Urol, suppl., 2017; 58: S82.

14.  Halbgewachs C and Domes T: Postobstructive diuresis: pay 
close attention to urinary retention. Can Fam Physician 
2015; 61: 137.

15.  Hollenbeak CS and Schilling AL: The attributable cost of 
catheter-associated urinary tract infections in the United 
States: a systematic review. Am J Infect Control 2018; 46: 
751.

16.  Smith DRM, Pouwels KB, Hopkins S et al: Epidemiology 
and health-economic burden of urinary-catheter-associ-
ated infection in English NHS hospitals: a probabilistic 
modelling study. J Hosp Infect 2019; 103: 44.

17.  Kwaan MR, Lee JT, Rothenberger DA et al: Early removal 
of urinary catheters after rectal surgery is associated with 
increased urinary retention. Dis Colon Rectum 2015; 58: 
401.

18.  Patil SB, Ranka K, Kundargi VS et al: Comparison of tam-
sulosin and silodosin in the management of acute urinary 
retention secondary to benign prostatic hyperplasia in 

patients planned for trial without catheter. A prospective 
randomized study. Cent European J Urol 2017; 70: 259.

19. Maldonado-Ávila M, Manzanilla-García MA, Sierra-
Ramírez JA et al: A comparative study on the use of 
tamsulosin versus alfuzosin in spontaneous micturition 
recovery after transurethral catheter removal in patients 
with benign prostatic growth. Int Urol Nephrol 2014; 46: 
687.

20.  Justo D, Schwartz N, Dvorkin E et al: Asymptomatic 
urinary retention in elderly women upon admission to 
the Internal Medicine department: a prospective study. 
Neurourol Urodyn 2017; 36: 794. 

21.  Afazel MR, Jalali E, Sadat Z et al: Comparing the effects 
of hot pack and lukewarm-water-soaked gauze on postop-
erative urinary retention; a randomized controlled clinical 
trial. Nurs Midwifery Stud 2014; 3: e24606.

22.  Stoffel J, Lightner D, Peterson A et al: Non-neurogenic 
chronic urinary retention: consensus definition, manage-
ment strategies, and future opportunities. Linthicum, 
Maryland: American Urological Association 2016. Avail-
able at https://www.auanet.org/guidelines/chronic-urinary-
retention. 

23.  Valente S, DuBeau C, Chancellor D et al: Epidemiology 
and demographics of the underactive bladder: a cross-
sectional survey. Int Urol Nephrol 2014; 46: 7.  

24.  Cohn JA, Ni S, Kaufman MR et al: Urinary retention and 
catheter use among US female Medicare beneficiaries: 
prevalence and risk factors. Neurourol Urodyn 2017; 36: 
2101.

25.  Blackwell RH, Vedachalam S, Shah AS et al: Postoperative 
urinary retention is an independent predictor of short-
term and long-term future bladder outlet procedure in 
men. J Urol 2017; 198: 1124. 

26.  Messina R and Mirone V: Benign prostatic hyperplasia—
an economic assessment of fixed combination therapy 
based on a literature review. Arch Ital Urol Androl 2015; 
87: 185.

27.  Chermansky CJ and Moalli PA: Role of pelvic floor in 
lower urinary tract function. Auton Neurosci 2016; 200: 43. 

28.  Kidd EA, Stewart F, Kassis NC et al: Urethral (indwelling 
or intermittent) or suprapubic routes for short‐term cath-
eterisation in hospitalised adults. Cochrane Database Syst 
Rev 2015; CD004203.

29. Lin YH, Hou CP, Chen TH et al: Transurethral resection of 
the prostate provides more favorable clinical outcomes 
compared with conservative medical treatment in patients 
with urinary retention caused by benign prostatic obstruc-
tion. BMC Geriatr 2018; 18: 15. 

30.  Raison N and Challacombe B: Opening the flood gates: 
holmium laser enucleation is superior to photoselective 
vaporization of the prostate for the treatment of chronic 
urinary retention. BJU Int 2015; 115: 178. 

31.  Jaeger CD, Mitchell CR, Mynderse LA et al: Holmium 
laser enucleation (HoLEP) and photoselective vaporisa-
tion of the prostate (PVP) for patients with benign pros-
tatic hyperplasia (BPH) and chronic urinary retention. 
BJU Int 2015; 115: 295. 

32.  Carmignani L, Pastore AL, Picozzi SC et al: Thulium laser 
prostate enucleation in refractory urinary retention: oper-
ative and functional outcomes in a large cohort of patients. 
Urology 2016; 93: 152.



307

33.  Johnsen NV, Kammann TJ, Marien T et al: Comparison of 
holmium laser prostate enucleation outcomes in patients 
with or without preoperative urinary retention. J Urol 
2016; 195: 1021. 

34.  Mehmood S and Altaweel WM: Long-term outcome of 
sacral neuromodulation in patients with idiopathic nonob-
structive urinary retention: single-center experience. Urol 
Ann 2017; 9: 244. 

35.  Mulder FEM, Rengerink KO, van der Post JAM et al: 
Delivery-related risk factors for covert postpartum urinary 
retention after vaginal delivery. Int Urogynecol J 2016; 27: 
55.



308

1.  According to the International Continence Society (ICS) 
definition a patient has acute urinary retention if they have 
a full bladder that is 
a. painless and they are unable to pass any urine
b. painful and they are unable to pass any urine
c. painful and they are able to pass some urine
d. >600 ml with a bladder scanner after attempting to 

void

2.  A 68-year-old man is postoperative day 1 after a radi-
cal nephrectomy.  He has a 40 gm prostate and is set to 
undergo a trial without catheter in the hospital. He has a 
6-month history of lower urinary tract symptoms and has 
been on tamsulosin for the last 4 months and finasteride 
for 2 weeks.  The factor that will most likely contribute 
to a successful trial without catheter in the perioperative 
period is
a. finasteride 
b. tamsulosin 
c. surgery time >4 hours 
d. removal of catheter on postoperative day 1

3.  A 75-year-old man with an elevated creatinine and acute 
urinary retention is catheterized for 1.5 liters. Over the 
next 24 hours his urine outputs are monitored for postob-
structive diuresis. The rate of urine output above which he 
would meet the criteria for this condition is
a. 2.5 L in 24 hours
b. 400 ml over 3 hours 
c. 200 ml for 2 consecutive hours 
d. 300 ml in 1 hour 

4.   A conservative intervention that is demonstrated to 
reduce postoperative urinary retention in men is
a. application of hot packs and/or warm, moist gauze 

applied to the suprapubic area  
b. high volumes of intravenous fluid administration
c. application of lidocaine gel to the perineum
d. bladder massage

5.  A 73-year-old woman with hematuria is found to have a 
bladder stone measuring 4 cm in diameter. She has chronic 
urinary retention and she has had 2 symptomatic urinary 
tract infections in the past year. Her eGFR is 68.  Accord-
ing to the AUA working group on chronic urinary reten-
tion, she has high risk features of CUR based on
a. development of a bladder stone 
b. eGFR of 68 (stage 1 chronic kidney disease) 
c. 2 UTIs in 1 year
d. hematuria
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