Review Article

Postoperative urinary retention (POUR): A narrative review

ABSTRACT

Postoperative urinary retention (POUR) is defined as the inability to void in the presence of a full bladder after surgery.
Complications include delirium, pain, prolonged hospitalization, and long-term altered bladder contractility. Comorbidities,
type of surgery and anesthesia influence the development of POUR. The incidence varies between 5% and 70%. History
and clinical examination, the need for bladder catheterization and ultrasonographic evaluation are three methods used to
diagnose POUR. The prevention of POUR currently involves identifying patients with pre-operative risk factors and then
modifying them where possible. Bladder catheterization is the standard treatment of POUR, however, further studies are
necessary to establish patients who need a bladder catheter, bladder volume thresholds and duration of catheterization.
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Introduction

Postoperative urinary retention (POUR) is defined as
the inability to void in the presence of a full bladder
after surgery."! Complications include delirium, pain,
prolonged hospitalization, and long-term altered
bladder contractility.”’ POUR is readily managed with
catheterization, however, a bladder catheter placement
can be emotionally traumatic, and it is associated with
morbidity including urinary tract infection, trauma,
and blockage.P! Patients with urological pathology are
at increased baseline risk of POUR and in these cases,
the procedure of catheterization may be difficult.!
Comorbidities, type of surgery and/or anesthesia influence
the development of POUR.!"
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Unfortunately, as underlined by Baldini et al.l'l in a 2009
review, the non-univocal definition of POUR has led to a
difficult establishment of its real impact. Therefore, it is
estimated that the incidence varies between 5% and 70% in
the different types of surgery.

Physiology of micturition

The bladder is composed of a body and a neck, formed by,
respectively, the detrusor muscle and the internal urethral
sphincter (IUS), the latter made up of an internal layer of
smooth muscle. The adult urinary bladder has a capacity from
400 to 600 ml. A volume of approximately 300 ml creates a
sense of fullness. Voluntary bladder control develops in the
first few years of life and involves coordination between the
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frontal cortex, pontine centers, and spinal segments. During
micturition, two phases can be distinguished, the storage
phase and the emptying one.

Urination occurs because of the contraction of the detrusor
and the relaxation of the neck, due to the activity of the
parasympathetic fibers. On the other hand, the sympathetic
fibers influence the relaxation of the detrusor and close the
IUS. When any of these control mechanisms are inhibited,
because of age or external interventions (such as the
administration of anesthetics), improper urine retention
may occur.?!

Diagnosis of POUR

History and clinical examination, the need for bladder
catheterization, and ultrasonographic evaluation are three
methods used to diagnose POUR.!"

In the past, anamnestic and objective criteria (pain and
discomfort in the lower part of the abdomen, clinical
assessment by palpation, and percussion in the suprapubic
area) were used to diagnose POUR. The need for bladder
catheterization was assessed for both diagnostic and
therapeutic purposes. Catheterization is an invasive
procedure that may cause complications, including
catheter-related infections, urethral trauma, prostatitis,
and patient discomfort.” Ultrasound evaluation has gained
popularity only in the last decade and has allowed a more
accurate diagnosis. It also allows us to provide an accurate
measure of the residual urinary volume”® and to evaluate
patients whose symptoms could be masked by regional
anesthesia and/or comorbidities, including patients with
spinal cord damage, stroke, or sedated patients unable to
communicate symptoms.®

Furthermore, clinical evaluation underestimates bladder
volume compared to ultrasound. Pavlin et al.” demonstrated
that 61% of day surgery patients admitted to the Post-Anesthesia
Care Unit (PACU) after general anesthesia did not report any
symptoms of bladder distention, although they had bladder
volume on ultrasound greater than 600 ml. Other authors
found that a quarter of patients studied with ultrasound for
POUR had postoperative bladder hyperdistention, although
they had no clinical symptoms.I" According to Ceratti
et al.,""! the incidence of urinary retention was higher when
ultrasound was used for the diagnosis, compared to clinical
examination. Therefore, ultrasound was shown to be accurate
in establishing urinary volume.

Perioperative risk factors
POUR has a higher incidence in men (4.7%) compared to
women (2.9%)? and it increases with age showing a 2.4 times

increased risk in patients over 50, probably due to progressive
neuronal degeneration.'*4l

Benign prostatic hyperplasia and concomitant neurological
pathologies such as stroke, poliomyelitis, cerebral palsy,
multiple sclerosis, spinal lesions, diabetic and alcoholic
neuropathies are predisposing factors for the development
of urinary retention, supporting the greater incidence of
POUR in the older population usually affected by these
comorbidities./>!518l

The presence of lower urinary tract symptoms, such as
frequency, urgency, straining and weak stream, significantly
increases the risk of POUR, while the preoperative use of
alpha-blockers to treat prostatic hypertrophy significantly
decreases the incidence. Tamsulosin has recently been
reported to be effective in preventing POUR after spine
surgery, herniorrhaphy, and pelvic surgery.?-2?

Some surgeries predispose to a greater risk of POUR and the
incidence, as mentioned above, varies widely, according to
the cases examined.” Studies on arthroplasty show a wide
variability (10.7-84%),-% as those on anal-rectal surgery,
which vary between 1% and 52%.'*%°! In the latter case, the
damage to the pelvic nerves and the evoked reflex pain
causes an increase in the tone of the internal sphincter that
justifies the high incidence of POUR.*"?¥I After hernia repair,
the incidence of POUR can vary from 5.9% to 38%.!'#?! Even in
gynecological surgery, the results are conflicting. Pavlin et al.”!
reported that no patient undergoing routine gynecological
surgery developed POUR, probably because 90% of them
were catheterized during surgery and arrived in the PACU
with an empty bladder.

Previous pelvic surgery may contribute to an increase in the
risk of POUR, probably due to damage to the nerves of the
lower urinary tract.l

The prolonged duration of surgery may be responsible for
POUR.F%3! n outpatients undergoing spinal anesthesia, it has
been shown that the voiding time is directly proportional to
the total duration of anesthesia.P'l These results could be
explained by the volume of fluids administered intravenously
in relation to the duration of the surgery. In patients under
spinal anesthesia, bladder filling perception is abolished,
so excessive infusion of intravenous fluids may lead to
overdistension of the bladder.”*!

Pavlin et al.** found a significant correlation between bladder
volume and the duration of surgery but failed to show a
relationship between the bladder volume and the total
amount of fluids administered.
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In patients undergoing hernioplasty and anorectal surgery,
intravenous administration of more than 750 ml of fluid
during the perioperative period increased the risk of POUR
by 2.3 times.>'72633 Bladder overdistension inhibits detrusor
function and the normal urination reflex cannot be restored
even after emptying the urinary bladder with a catheter.?*33 A
bladder volume >270 ml represents a risk factor for POUR.!"?

Some medications commonly used in the perioperative
period, such as anticholinergic agents and sympathomimetics,
may interfere with bladder function. Anticholinergics such
as atropine and glycopyrrolate block detrusor contractions
and may cause bladder hypotonia, resulting in urinary
retention.*** Alpha-2 agonists and antagonists alter bladder
function by acting on alpha-receptors in the smooth muscle
cells of the upper and lower urinary tract.** In a randomized,
double-blind trial, Gentili et al.® studied the effect of
intrathecal clonidine, an alpha-2 agonist, on bladder function,
finding that clonidine caused less POUR than morphine.
Several possible mechanisms of clonidine have been proposed,
including a decrease in spinal cord sympathetic outflow with
the reduction in IUS tone, a supraspinal inhibitory effect on
IUS tone and a diuretic effect.P¢!

The administration of anesthetics, and in particular general
anesthetics, cause bladder atony by interfering with the
autonomic nervous system. Studies on rats and dogs have
shown that sedative hypnotics and volatile anesthetics
suppress the micturition reflex due to inhibition of the
pontine micturition center and voluntary control of the cortex
over the bladder. Propofol decreases detrusor contraction
while isoflurane abolishes it.”” In patients undergoing
cholecystectomy and appendectomy, the incidence of POUR
is directly related to the amount of systemic opioids used in
the postoperative period.’?38!

Spinal local anesthetics block the transmission of action
potentials on efferent and afferent nerve fibers from and to
the bladder (S2-54).523% The feeling of urgency disappears
30-60 seconds after the intrathecal injection of local
anesthetic, but a feeling of tension from the bladder filling
persists.

Bladder analgesia is due to the blocking of the transmission
of afferent nerve fibers from the bladder to the micturition
centers located in the brainstem and cortex. Detrusor
contraction (detrusor block) is completely abolished
2-5 minutes after spinal anesthetic injection, and its recovery
depends on the duration of the sensory block over the sacral
segments S2 and S3. The time required for the sensory block
to regress to S3 is 7-8 hours. Normalization of the detrusor
occurs 1-3.5 hours after walking.*’!

The use of long-acting local anesthetics is related to a higher
incidence of POUR compared to the use of short-acting
anesthetics.P'3

Opioids administered intrathecally, by the action on the spinal
cord”! and on the other cerebral structures,*'! also reduce
the sensation of urgency and detrusor contraction, increasing
bladder capacity and residual volume and altering sphincter
function.*#2 The onset time of these effects is 1 hour after
intrathecal morphine and sufentanil administration and the
recovery time is approximately 24 hours."?

Intrathecal fentanyl prolongs the duration of the sensory
block linked to spinal local anesthetic without affecting
the ability to void*! minimizing POUR and facilitating
discharge.*

Lumbar epidural anesthetics act on sacral and lumbar nerve
fibers, through a mechanism similar to that of intrathecal
anesthetics, blocking the transmission of afferent and efferent
nerve impulses to and from the bladder. The incidence of
POUR when the epidural is performed with local anesthetics
for inguinal hernioplasty is found to be lower than with spinal
anesthesia. In contrast, in a nationwide follow-up survey
in Sweden, anesthesiologists reported a higher incidence of
POUR with epidural morphine (38%) compared to intrathecal
morphine (13%).14¢!

Sufentanil and fentanyl are more lipophilic than morphine
and have less diffusion into the central nervous system with
a lower influence on urodynamics.””! The site of opioid
injection may also be related to POUR. The lumbar epidural
space is associated with a higher rate of urinary retention
compared to the thoracic one."

Among the adjuvants used to prolong the effect of neuraxial
anesthesia, opioids and epinephrine may both increase the
risk of POUR.1%501

There are no reports of POUR associated with interscalene
block,”" while epidural anesthesia or patient-controlled
analgesia (PCA) seem to increase the risk of POUR, compared
to paravertebral and intercostal blocks, in patients
undergoing thoracotomy and cholecystectomy.>>3!

After herniorrhaphy, local anesthetic infiltration has
been shown to decrease analgesic requirements in the
post-operatory period and, consequently, the risk of
POUR.>#5!

Glycopyrrolate, an anticholinergic agent, is commonly used
with neostigmine, an anticholinesterase, for the reversal of
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neuromuscular blockade by nondepolarizing neuromuscular
blockers (NDNMB). Acetylcholinesterase inhibitors indirectly
increase detrusor contraction by increasing local levels of
acetylcholine. !

Anticholinergics are used in general anesthesia to prevent the
muscarinic effect of anticholinesterase, e.g. bradycardia and
oral, tracheobronchial, and pharyngeal secretions.

In urogynecological surgery and joint arthroplasties,
glycopyrrolate causes bladder hypotonia and increases the
frequency of urinary retention by blocking the muscarinic
receptors in the detrusor muscle.””!

Especially in older patients, the use of sugammadex seems to
have a good correlation with the reduction in the incidence
of POUR.!'7€01

In a recent study by Valencia Morales et al.,’” a correlation
was demonstrated between the use of sugammadex and
the lower incidence of POUR in adult patients undergoing
hernioplasty under general anesthesia to whom aminosteroid
neuromuscular blockers had been administered. The
antagonization of residual neuromuscular block was carried
out in 106 patients using neostigmine and glycopyrrolate,
and in 75 patients using sugammadex. From the comparison
between the two groups, 16 patients with POUR were
identified in the neostigmine/glycopyrrolate (n/g) group
and only two patients in the sugammadex group, regardless
of common risk factors, such as the use of opioids,
catheterization, and prostate disease. The onset of POUR
forced nine patients, who would have been discharged, to be
admitted to the ward for the night, whilst four cases required
access to the emergency room. Even if these results require
confirmation with larger studies, they lay solid foundations
for investigating the role of reversal on the onset of POUR.
These data show that most patients were over 65 years
old in both groups. Only six out of 16 patients with POUR
in the n/g group were under 65 years of age, while in the
sugammadex group, the two patients were 69 and 71 years
old, respectively.®”!

Scott et al.®'l analyzed risk factors for POUR in a cohort of
382 patients undergoing outpatient surgical procedures,
finding an association between glycopyrrolate administration,
age older than 56 years and increased risk of POUR to
multivariable logistic regression. The receiver operating
characteristic analysis produced a cut-off of 56 years in this
group, though the precise reason why older patients are at
greater risk of POUR is not entirely clear, this study, however,
was limited by incomplete data, a low number of patients
with both POUR and glycopyrrolate administration, and a

low incidence of other risk factors. Mason et al.!" also found
that elderly patients (more than 60 years old) may have an
increased risk of POUR. Keita et al."? have hypothesized that
degradation of the spinal pathways may be responsible.

Even if the sugammadex cost is higher in the first instance,
the economic analysis shows greater convenience linked
to its faster neuromuscular recovery time. Sugammadex,
being devoid of cholinergic activity, should not have
effects on the contractility of the detrusor muscle, and
this could be the reason why the incidence of POUR is
lower in these patients.l®” Further studies on a larger
series of cases are needed to confirm that sugammadex
can reduce the real incidence of POUR, especially in
patients over 65.116:63-65]

Complications

POUR negatively impacts patients both physically and
psychologically.!"

Among the complications of POUR, the following should
be mentioned: The autonomic response and the painful
stimulus given by bladder overdistension can cause
vomiting, bradycardia, hypotension, hypertension, cardiac
dysrhythmias, or even asystole.*? POUR increases the
length of stay in patients undergoing cholecystectomy!™!
and increases the time to discharge in 19% of outpatients. !

In fact, increased susceptibility to urinary infections may
be a direct complication of persistent POUR (resulting from
bladder hypotony and the inability to completely empty
the bladder) or an indirect consequence of prolonged
catheterization.®® Akhtar et al.®”! demonstrated that 21% of
women who underwent a single catheterization before a
laparoscopic procedure had bacteriuria within 6 days.

Catheterization also increases the risk of bleeding due to the
trauma in the urogenital tract.®®!

Bladder overdistension occurs in 44% of cases of POUR and is
associated with adverse effects on urodynamics.!"”

Acute urinary retention may lead to bladder tissue damage,
impairing renal glomerular, and tubular function.®!

Based on animal models, bladder ischemia following
overdistension may be causing persistent dysfunction, a
serious adverse effect impacting the quality of life. Kitada
et al." showed that a rabbit bladder overdistention longer
than 4 hours may lead to a reduction of muscarinic receptors,
thus resulting in reduced detrusor contractility.
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Table 1: Modifiable and no modifiable factors associated with POUR

Modifiable risk factors

Non-modifiable risk factors

General anesthetics (propofol, isoflurane, opioids)
Intrathecally/epidural long-acting local anesthetics
Intrathecally/epidural opioids

Patient-controlled analgesia (PCA)

Anticholinergic agents

Sympathomimetic agents
Volume of fluids administered intravenously
Bladder volume >270 ml

Sex (men)

Age (over 50)

Benign prostatic hyperplasia
Lower urinary tract symptoms

Neurological pathologies (stroke, poliomyelitis, cerebral palsy, multiple
sclerosis, spinal lesions, diabetic, and alcoholic neuropathies)

Type and duration of surgery

Prevention

The prevention of POUR currently involves identifying patients
with pre-operative risk factors, and then modifying them, where
possible, by using fluid restriction strategies and adequate
anesthetic techniques. Favoring local infiltration techniques,
peripheral nerve blocks and alpha-agonists and avoiding
neuraxial epinephrine and hydrophilic opioids (e.g., morphine),
intrathecal and epidural long-acting local anesthetic, spinal high
doses of local anesthetic and opioids are preferred choices.!"

In Table 1, both modifiable and non-modifiable risk factors
are summarized.

According to Sirisreetreerux et al.,”" early ambulation,
acupuncture, opioid antagonist agents, alpha-adrenergic
antagonists, and non-steroidal anti-inflammatory
drugs (NSAIDs) significantly reduce the incidence of POUR
with no difference in adverse events.

Treatment

Treatment of POUR includes pharmacological therapy and
catheterization, among the pharmacological strategies,
the use of phenoxybenzamine is controversial, while the
administration of alpha-antagonists in patients undergoing
anorectal surgery with post-operative pain is being examined
and appears to be effective in reducing POUR.*! Bladder
catheterization is the standard treatment of POUR, but
further studies are necessary to establish patients who need
a bladder catheter, bladder volume thresholds and duration
of catheterization.!"

Conclusions

In conclusion, various anesthetic and non-anesthesiologic
factors contribute to the development of POUR in surgical
patients. Identifying the patient at risk, adopting the
appropriate anesthetic techniques and the main perioperative
care principles, monitoring the bladder volume with

ultrasound are fundamental tools to prevent POUR, and
reduce its associated morbidity. Elderly patients are at
greater risk for the development of POUR, regardless of the
use of a reversal. The use of sugammadex, particularly in the
geriatric population, could help to reduce the incidence of
this postoperative complication.
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