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Background: Length of stay following anterior urethroplasty (AU) surgery has progressively shortened over
the past two decades with most patients discharging the day of surgery or following overnight observation. We
sought to assess overall analgesia and patient satisfaction with same-day discharge after AU surgery.
Methods: Our prospectively maintained anterior urethroplasty database was reviewed. Men were identified
who underwent anterior urethroplasty surgery by a single surgeon (B.R.V.) with the Enhanced Ambulatory
Male Urethral Surgery (EAMUS) protocol followed by same-day discharge. Patients were contacted within
3 weeks of surgery and completed validated assessment tools to characterize satisfaction with the outpatient
experience and with analgesia management. A statistical analysis was performed to assess predictors of overall
satisfaction with same-day discharge following AU surgery.
Results: Fifty-seven patients with median age 52.2 years underwent same-day AU surgery between August
2017 and October 2018. In total, 46 patients (80.7%) responded to post-discharge surveys assessing overall
outpatient satisfaction and satisfaction with analgesia. Median satisfaction with outpatient experience (scale
1–5) was 5 (IQR 4, 5) with 93.4% of patients indicating they were satisfied to very satisfied (4 or 5). Median
patient satisfaction with analgesia (scale 1–6) was 6 (IQR 5, 6) with 93.4% of patients indicating a satisfaction
with analgesia score of ≥5 (satisfied to very satisfied). Median number of 5 mg oxycodone tablets used
following discharge was 3 (IQR 0.75, 5). Postoperative complications occurred in 14 patients (25%) with 12
(86%) being low grade complications (Clavien-Dindo Classification ≤ II).
Conclusions: With appropriate preoperative education and peri-operative analgesia, anterior urethroplasty
surgery can be performed with same-day discharge with comparable postoperative complication rates
while maintaining excellent patient satisfaction. Additional high volume, prospectively collected studies
are necessary to verify short-term satisfaction rates while confirming long-term urethroplasty success rates
remain comparable to AU surgery performed with next day discharge.
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Introduction

patient population (1,2). With the average cost per night of

In the United States, a concerted effort has been made
to reduce healthcare-associated financial burden due to
the Affordable Care Act and a rising age of the American

stay in the hospital ranging $1,070 to $3,599 (3), significant
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cost reduction can be achieved with outpatient surgery.
Through a multimodality approach targeting preoperative
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counseling and postoperative pain management, considerable
progress in length of stay following anterior urethroplasty
(AU) surgery has been made. This is reflected in National
Surgical Quality Improvement Program (NSQIP) data
showing a trend from inpatient to outpatient AU surgery
over the past two decades (4). Review of NSQIP data
from 2003 to 2016 showed the percentage of AU surgery
being performed in an inpatient and outpatient setting to
be 69.9% and 31.9%, respectively (4,5). MacDonald et al.
created a linear regression model revealing a reduction of
inpatient stays with mirrored increase in same-day surgery
between 2014 and 2016 (4), suggesting a trend towards
limiting the duration of postoperative stay. However, in
prior studies, outpatient surgery has been defined as same
day discharge and outpatient overnight (observation).
While several small retrospective studies have demonstrated
similar outcomes between same-day and overnight AU
surgery (6-8), there remains a need to prospectively define
an appropriate care pathway for these patients. We sought
to develop an effective and reproducible protocol for
enhanced ambulatory male urethral surgery (EAMUS) to
promote same day discharge, reduce postoperative narcotic
usage, while maintaining high postoperative patient
satisfaction rates without a compromise in urethroplasty
outcomes.
Methods
We queried our Institutional Board Review approved,
prospectively maintained database to identify consecutive
patients who underwent same-day AU surgery by a single
surgeon (B.R.V) between August 2017 and October 2018
at Mayo Clinic, Rochester, MN. Varying forms of anterior
urethroplasty surgery was performed included anastomotic
urethroplasty, augmented buccal graft urethroplasty,
augmented anastomotic repairs, perineal urethrostomy,
and Johansson staged urethroplasty. We utilized EAMUS
protocol for perioperative pain management in each case, as
depicted in Figure 1 and described below.
Preoperative planning
All patients received formal Foley catheter and/or
suprapubic tube education and were counseled to anticipate
same day discharge during their preoperative surgery
visit. Prior to surgery, each patient underwent retrograde
urethrogram (RUG) +/− voiding cystourethrogram (VCUG)
for stricture characterization per AUA guidelines (9).
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Preoperative lab work included a creatinine with eGFR due
to the dependence of non-opioid analgesics (Non-steroidal
anti-inflammatory drugs) in the perioperative period.
Preoperative education included a detailed discussion of
the risks and benefits afforded with excision and primary
anastomosis versus substitution urethroplasty approaches.
Intraoperative management
A midline ventral penile incision is used for strictures
involving the pendulous urethra while a midline scrotoperineal raphae incision is utilized in bulbomembranous
stricture repairs. Following completion of perineal cases,
oxidized regenerated cellulose (Fibrillar ® , Ethicon,
Bridgewater, New Jersey) is placed in the periurethral space
to aid in hemostasis. If incised, the bulbospongiosus muscle
is reapproximated using 2-0 monofilament absorbable
suture in a running fashion. Scarpa’s facia is closed using
2-0 monofilament in a running fashion, followed by skin
closure using 3-0 monofilament in a running fashion tied at
thirds to prevent full incision dehiscence if skin breakdown
occurs. We prefer monofilament over alternative braided
absorbable suture as it allows 20 days of tensile strength
without significant inflammatory response. Following
closure, a circumferential penile block is performed in
pendulous urethral strictures, while a bilateral pudendal
nerve block is performed for bulbomembranous urethral
strictures using long acting liposomal bupivacaine
(Exparel ® Pacira, Parsippany, New Jersey) mixed with
0.25% bupivacaine. Likewise, if a buccal mucosal graft is
performed, graft harvest site infiltration and a buccal nerve
block are performed using 2% Lidocaine with 1:100,000
epinephrine. All patients with adequate renal function
(eGFR ≥60 mL/min/1.73 m 2) and no contraindications
receive 15 mg of IV ketorolac prior to extubation. Dressing
management includes perineal pressure with rolled kerlix,
scrotal fluffs, overlying ice pack, and jock strap support
system. A 16 Fr silastic Foley catheter with 10 cc in the
balloon is used and attached to the patient’s lower abdomen
using a Stat-Lock® Foley catheter device (Bard, Covington,
Georgia). If a suprapubic tube is present, this is also fixed to
the lower abdomen via a Stat-Lock® system.
Post-operative management
Postoperatively, the Foley catheter remains in place for
2–3 weeks after primary repair and 4 weeks in patients with
a history of radiation therapy or multiple prior anterior
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Figure 1 Enhanced ambulatory male urethral surgery pathway.

urethroplasties. All patients are instructed on how to
perform intermittent irrigation of the catheter(s) using 60 cc
normal saline in an as-needed fashion for obstruction.
For the first 72 hours, patients are instructed to take
acetaminophen 1,000 mg q 6 hours and ibuprofen 600 mg q
6 hours in an alternating 3-hour fashion as long as no
contraindications exist. We provide 5 tablets of oxycodone
5 mg in narcotic naïve patients for break through pain,
however, additional tablets may be required if a patient has
a history of prior narcotic use. Patients are provided 2%
Lidocaine jelly to apply to the tip of the penis as needed
for catheter-related discomfort. If not available due to lack
of supply or non-coverage by patient’s insurance coverage,
bacitracin ointment is substituted. While the catheter is
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in place, patients are prescribed scheduled oxybutynin
extended release 10 mg daily (age <65) or trospium 20 mg
twice daily (age ≥65) for bladder spasms. Although over the
counter, all patients are provided a prescription for a stool
softener to take on a scheduled basis to reduce straining
with bowel movements. In our experience, patients are more
likely to utilize this class of medication if a prescription is
provided.
In patients undergoing buccal graft urethroplasty, the
graft site is left open and hemostasis is achieved with
needle point electrocautery. Patients are discharged with
“Magic Mouthwash”, consisting of diphenhydramine HCL
(0.2 g)/lidocaine HCL (1.6 g)/aluminum hydroxide
(3.15 g)/magnesium hydroxide (3.15 g)/simethicone (0.315 g).
Following discharge, patients were contacted by
telephone within 3 weeks of surgery or evaluated at the
time of urinary catheter removal to characterize overall
satisfaction with the outpatient experience, satisfaction
with post-operative analgesia, and overall percent global
function. To assess for overall satisfaction with anesthesia
care, patients were asked to rate their experience on a
5 point scale: 1 (not satisfied at all), 2 (somewhat satisfied),
3 (moderately satisfied), 4 (satisfied), and 5 (totally
satisfied) (10). Overall satisfaction with postoperative
analgesia management was assessed using a 6 point scale
as reported by Pavlin et al. (11) which included: 1 (very
dissatisfied), 2 (quite dissatisfied), 3 (somewhat dissatisfied),
4 (somewhat satisfied), 5 (quite satisfied), and 6 (very
satisfied). Patients rated their average pain score (scale
0–10) during the first 72 hours following discharge as well
as the total number of oxycodone 5mg tablets utilized from
discharge to the time of survey administration. Lastly,
patients were asked to provide their estimated percent
global function which is considered the percent of their
baseline function at time of survey on a scale of 0–100% (11).
Results
Between August 2017 and October 2018, 57 patients, median
age 52.2 years (IQR, 36.3–65.6 years) underwent outpatient
same-day AU surgery by a single surgeon (B.R.V.) utilizing
our EAMUS protocol (Figure 1). Twenty-six patients (45.6%)
underwent excision and primary anastomosis (EPA), median
stricture length 2 cm (IQR, 0.95–2.5 cm). Nine patients
(15.7%) underwent urethroplasty with buccal mucosal graft
(BMG), median stricture length 4 cm (IQR, 2–5.25 cm). The
remaining patients (n=22) underwent perineal urethrostomy
(n=5, 8%), second stage BMG urethroplasty (n=2, 3%), non-
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transecting anterior bulbar urethroplasty (n=3, 5%), first
stage urethroplasty (n=4, 7%), penile skin flap urethroplasty
(n=6, 10%), and other (n=2, 3%).
Primary stricture location included bulbar (n=34, 59.6%),
penile (n=20, 35%), and pan-pendulous urethra (n=2, 3.5%)
with twelve patients (21%) having a tandem stricture.
Stricture etiology was most commonly idiopathic (n=26,
45.6%), iatrogenic (n=6, 10.5%), post-hypospadias repair
(n=5, 8.7%), post-catheterization (n=5, 8.7%), and traumatic
(n=5, 8.7%). Patient comorbidities included active tobacco
smoking (n=8, 14.0%), type II diabetes (n=6, 10.5%),
coronary artery disease (n=6, 10.5%), obesity (n=6, 10.5%),
and chronic obstructive pulmonary disease (n=2, 3.5%).
Forty-six patients (80.7%) completed the post-surgical
assessment including postoperative satisfaction with
analgesia, overall outpatient satisfaction, and percent
postoperative global function using validated questionnaires
(10,11). Median 72-hour post-operative pain score (scale
1–10) was 3 (IQR, 1.75–4) and number of 5 mg oxycodone
tablets utilized after discharge was 3.5 (IQR, 0.75–5).
Median patient satisfaction with postoperative analgesia
(scale 1–6) was 6 (IQR, 5–6) with 43 patients (93.4%)
indicating a satisfaction with analgesia score of ≥5 (satisfied
to very satisfied). The one patient who reported a score
of 2 (somewhat satisfied), had significant concurrent
preoperative back pain. No statistically significant effect on
analgesia satisfaction score was noted with type of repair,
stricture location, stricture length, etiology, postoperative
catheter dysfunction, or age of patient, all P>0.05.
A total of 43 patients (93.4%) indicated a score of 4
(satisfied to most satisfied) regarding overall satisfaction
with the outpatient experience, including 33 patients
(71.7%) reporting a score of 5. The type of repair,
stricture location, stricture length, etiology, post-operative
catheter dysfunction, and age of the patient did not have
a statistically significant effect on overall satisfaction, all
P>0.05.
Patients reported a median 30% (IQR, 20–50%) of
baseline global function (11) at a median 14 days (IQR,
7–22 days) after surgery. This was most often secondary
to catheter discomfort of which 13 of 57 (22.8%) patients
reported issues with catheter dysfunction. No statistically
significant effect, P>0.05, on percent global function was
noted by type of repair, stricture location/length, etiology,
post-operative catheter dysfunction, and age of patient.
Catheter dysfunction (peri-catheter leakage or
obstruction), was common and often resulted in patient
phone calls to the surgical service. Six patients (8.9%)
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made 7 phone calls to our surgical service within 72 hours
of discharge. Two patients (3.5%) were reevaluated in
the emergency department within 24 hours of discharge.
Of these two patients, 1 (1.7%) required readmission.
Postoperative complications occurred in 14 patients (24%)
ranging from Clavien-Dindo Classification I to IVa (12)
(Table 1) with most (85.7%) being considered low grade
complications, ≤ II (n=12).
Discussion
Herein, we have demonstrated that same day discharge
following AU surgery can be consistently accomplished
if rapid recovery is achieved using the EAMUS protocol.
Our findings suggest excellent patient satisfaction with
overall outpatient experience and analgesia control with
a complication rate comparable to previously published
literature.
Preop counseling
We have found that establishing a strong expectation with
patients for same day discharge following AU surgery
during the preoperative consultation facilitates successful
discharge. Certain scenarios may require an overnight stay
pending surgical length, timing of completion, and patient
age. Patients of advanced aged or with coexisting medical
conditions are scheduled as a first case to allow sufficient
postoperative recovery time. Those from out of town often
feel more comfortable staying in a local hotel in the event
they experience post-operative issues; however, repeat
evaluation in the emergency department in this cohort
was rare and readmission within 24 hours after discharge
occurred only once (1.7%).
Catheter education as well as formal urethroplasty
education are standard in our presurgical evaluation and is
performed by our urology reconstructive team nurse who
understands and proactively addresses AU specific concerns
regarding catheter care. This eases anxiety of patients
and more importantly family members with postoperative
catheter care plans.
Historically, patients with substitution urethroplasty
were hospitalized or instructed to maintain minimal
movement for several days to promote graft imbibition and
inosculation (13). With improvements in immediate pain
control and adoption of an outpatient algorithm, earlier
ambulation risks catheter manipulation and disruption of
graft take. As such, we mandate use of the Stat-Lock® foley
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Table 1 Post operative Clavien-Dindo complications
Clavien complication

Number

I

7 (50%)

Complication
Drug reaction (rash)
Drug reaction (tongue swelling)
Seroma
Scrotal hematoma
Urine extravasation at 3-week VCUG (prolonged catheterization)
Urine extravasation at 3-week VCUG (prolonged catheterization)
Infiltrated IV (self-resolving hand parasthesia)

II

5 (35%)

Febrile urinary tract infection (antibiotic)
Surgical site infection (antibiotic)
Surgical site infection (antibiotic)
Dislodged catheter (reinsertion of catheter)
Urethrocutaneous fistula (resolved with prolonged catheterization)

IIIb

1 (7%)

Incisional bleeding

IVa

1 (7%)

Urosepsis

catheter device which is attached to the lower abdomen
to minimize manipulation and movement of the catheter.
This remains in place until catheter removal. We prefer
fixation to the lower abdomen over the inner thigh to
further immobilize the catheter as lower leg adduction and
abduction can still produce significant catheter movement
if the catheter is secured to the thigh. Depending on the
length of urethra and body habitus, this can create a kink
in the catheter tubing above the waist line. We circumvent
this problem by adding a second Stat-Lock® device on the
lower abdomen just medial to the anterior superior iliac
spine which forces the tubing into a more obtuse angle and
prevents kinking. Occasionally, additional catheter tubing is
required. Patients and nurses unfamiliar with our practice
may object to the catheter tubing extending above the waist
line; however, the drainage bag is still maintained below the
level of the bladder ensuring outflow of urine. This again
highlights the importance of proactive preoperative catheter
education for patients as well as having clear guidelines for
outpatient nurses.
EAMUS protocol
Advances in anesthesia protocols have led to a significant
reduction in postoperative stay in multiple surgical fields
(14,15). Rapid recovery protocols are often based on local
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pain control with a regional block as the foundation of
analgesia (16-20). Similarly, we have found significant
success utilizing the EAMUS protocol which includes
bilateral pudendal nerve blocks for bulbar urethroplasty,
penile ring block with dorsal nerve block for penile
urethroplasty, and harvest site infiltration for buccal graft
urethroplasty. Early postoperative pain is minimal if the
local nerve block is performed correctly. Typically, local
pain control with long-acting liposomal bupivacaine
(Exparel® Pacira, Parsippany, New Jersey) mixed with 0.25%
bupivacaine will last 48 to 72 hours, contributing to early
ambulation and excellent patient-reported analgesia. Our
surgical cohort demonstrated minimal need for narcotics
following discharge after education and implementation
of multimodal non-narcotic pain management strategy. As
a result, we are able to limit the prescription of narcotic
analgesics to 5 tablets of 5 mg oxycodone for those patients
without preexisting narcotic requirements.
Post-operative care
Postoperatively our EAMUS protocol focuses on
maintaining pain control with non-narcotic analgesics,
anticholinergics, lidocaine jelly, and magic mouthwash (for
buccal graft harvest) in the first 48 to 72 hours as the effects
of liposomal bupivacaine fade. Thus, we find it integral to
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continue scheduled acetaminophen and ibuprofen on an
alternating 3-hour basis for the first 72 hours after which
this can be transitioned to an as-needed basis. Likewise, we
prefer a scheduled long-acting anticholinergic for bladder
spasm management until catheter removal rather than on an
as-needed basis. The reason is two-fold as the most common
cause of surgical service phone calls in the first 48 hours
is related to bladder spasms and leaking around the catheter
tubing with sufficient drainage of urine through the
tubing. Secondly, reducing the volume of urine expelled
around the catheter at the repair site reduces risk of urine
infiltration and inflammatory reaction. Catheter discomfort
at the meatus and distal penis can be the most significant
symptom for some patients in the postoperative setting.
Thus, we encourage liberal use of 2% Lidocaine jelly for
meatal lubrication and local pain control. Gaps in insurance
coverage and intermittent supply by local pharmacies is
common, thus substitution with bacitracin ointment can be
performed if necessary.
Cases with buccal graft harvest are prescribed “magic
mouthwash” consisting of Diphenhydramine HCL (0.2 g)/
lidocaine HCL (1.6 g)/aluminum hydroxide (3.15 g)/
magnesium hydroxide (3.15 g)/simethicone (0.315 g). Local
infiltration of the harvest site and buccal nerve block with
1% lidocaine and 1:100,000 epinephrine in combination
with Magic Mouthwash and a soft diet limits patient bother
as re-epithelization occurs by 2 weeks.
Patient satisfaction
With the EAMUS protocol, we were able to achieve
remarkable satisfaction rates with both the overall
outpatient experience as well as the postoperative analgesia
management with 71.7% and 65.2% of patients reporting
the highest level of satisfaction, respectively. Inclusion
of the highest two answers in satisfaction of outpatient
experience (satisfied to totally satisfied) captured 93.4%
of patients. The remaining three patients answered
moderately satisfied (n=2), and somewhat satisfied (n=1).
No patients indicated that they were “not satisfied at all”.
We anticipate this level of satisfaction with the outpatient
experience is directly related to the time and content of the
preoperative education visit which reinforces expectations
as well as tempers anxiety regarding post-operative care and
subsequent discharge.
Our study displays significant satisfaction regarding
postoperative analgesia with utilization of the EAMUS
protocol. Inclusion of the top two parameters (satisfied to
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very satisfied) in postoperative analgesic management scales
captured 93.4% of patients. This data was further supported
with a patient-reported median pain score (scale 1–10) of
3 (IQR, 1.75–4) within 72 hours of surgery. However, this
level of control requires a multi-faceted approach that the
EAMUS protocol provides. On further review, we found
significant underutilization of prescribed oxycodone 5 mg
tablets which is a reflection of adequate coverage with
non-narcotic options. With opioid overdoses resulting in
approximately 50,000 deaths per year in the United States
alone (21), optimization and reduction of opioid prescribing
patterns is imperative (22).
Safety
Safety of same day discharge anterior urethroplasty has
been shown to be similar to inpatient stays in several studies
(6,23,24). Our complication rate of 24%, while higher
than reported literature, is likely elevated for two reasons.
First, accurate capture of complications is more likely
with implementation of postoperative surveys. Second,
inclusion of postoperative catheter related issues likely
augmented our complication rate. Half of all complications
(n=7) were Clavien-Dindo Classification I, while 85%
were classification ≤ II. Most importantly, duration of
stay following surgery should have minimal impact on the
incidence of complications. Of the 57 patients, only one
patient required readmission within 24 hours of discharge.
Despite these findings, we recognize that higher powered,
well-organized studies are necessary to further validate
similar postoperative complication rates in outpatient versus
inpatient settings.
Limitations
Our study is not without limitations including a small
cohort single-surgeon case series, no inpatient control
group, and innate variability of urethral stricture disease
and management. Likewise, we recognize that integral
segments of this protocol (i.e., urology reconstructive
nurse with dedicated education visit time, etc.) may
not be available or financially feasible for all providers.
Additionally, our surgical service assisted in administering
the survey which could have introduced bias. Lastly, a cost
effectiveness model could further solidify the secondary
effects related to an expected reduction in healthcare related
expenditures with same day discharge. However, we feel
that the prospective nature of this study with the utilization
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of a defined algorithmic pathway (EAMUS) enhanced
and streamlined the outpatient AU experience without
significant change in postoperative morbidity. Pending
long-term urethroplasty success outcomes, these findings
suggest that same day surgery should be the new standard
of care for the majority of patients undergoing AU surgery.
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Conclusions
With careful planning, same day discharge AU surgery can
be safely performed in patients with adequate preoperative
education. A proactive multi-modal analgesia protocol
permits early postoperative ambulation, faster recovery
time, and practical discharge timing while maintaining
excellent patient satisfaction. Additional higher volume
studies with control groups are needed to verify our
findings.
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