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Introduction

Standardized pain management strategies following penile 
surgery are lacking and opioids are routinely prescribed 
postoperatively. This has unintended and far-reaching 
consequences. The opioid overdose death rate in the 
United States has significantly increased over the past 
three decades, and up to 1/3rd of these deaths are linked 

to prescription opioid medications (1). Several studies 
have specifically identified a positive correlation between 
postoperative opioid prescriptions, overdose, and new-onset 
dependence in patients without prior opioid exposure or 
substance abuse history (2-4). Among patients undergoing 
urologic procedures, the risk for prolonged opioid use is 
estimated at 2–9% (5-9). 
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“Enhanced recovery after surgery” (ERAS) pathways 
focus on non-opioid interventions. They have been 
proposed to shorten hospital stays and combat the opioid 
epidemic (10-12). Local anesthesia with agents including 
lidocaine, prilocaine, bupivacaine, and ropivacaine is a 
standard component of many ERAS protocols. These 
anesthetics have estimated half-lives of 1.5–8 hours, thereby 
limiting prolonged analgesia beyond 12–24 hours for most 
patients (13,14). Liposomal bupivacaine (LB; Exparel®; 
Pacira Biosciences Inc. Parsippany, NJ) was developed as 
alternative, longer-acting local anesthetic with effects lasting 
up to 96 hours (15). Two pivotal randomized controlled 
trials comparing liposomal bupivacaine to placebo identified 
improvements in postoperative pain scores for 72 hours after 
surgery and significant reductions in opioid consumption 
with LB (16,17). Within the realm of urologic surgery, 
there is a paucity of data on the benefits of long-acting local 
anesthetics including LB. This is highly relevant to penile 
and scrotal procedures where early prominent pain rarely  
persists beyond the first several days postoperatively (18).

Penile plication and plaque incision (or partial excision) 
and grafting are well established surgical approaches to 
treat penile curvature in men with Peyronie’s Disease (PD) 
(19-22). Both procedures are successful in achieving penile 
straightening and result in satisfactory outcomes for the 
majority of appropriately selected patients. As with any 
intervention, postoperative pain control remains a common 
and significant concern after PD surgery. Techniques for 
traditional dorsal penile nerve block or penile ring block 
with short-acting local anesthetics during penile surgical 
procedures have been previously described (23,24). 
However, to our knowledge, no report has specifically 
assessed postoperative outcomes after penile ring block 
using LB at the time of penile surgery for PD. Here, we 
sought to evaluate our experience with postoperative pain 
control including the use of opioid medications in patients 
who received LB during penile straightening surgery for 
PD. We hypothesized that LB would minimize the need 
for oral opioid pain medications in the majority of patients. 
We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tau-20-871).

Methods

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study 

was approved by institutional review board of Mayo Clinic 
(No. 20-003836) and informed consent was taken from 
all individual participants. We reviewed our prospectively 
maintained clinical database for all patients undergoing 
surgical intervention for PD by a single surgeon (MJZ) 
between July 2019 and September 2020. Retrospective 
chart review was performed to identify pertinent patient 
demographics including preoperative clinical assessment, 
intraoperative findings, and postoperative outcomes. The 
study cohort included those adult male patients (>18 years 
of age) who underwent intraoperative penile ring block with 
bupivacaine liposome injectable suspension (Exparel; Pacira 
Biosciences, Inc; Parsippany, NJ, USA) for local anesthesia 
during tunica albuginea plication (TAP) or partial plaque 
excision and grafting (PEG). Patients who underwent 
concurrent penile prosthesis placement or had a personal 
history of substance abuse (including recent opioid exposure 
within the preceding 6 months) were excluded.

Preoperative considerations

Prior to treatment, all patients underwent a thorough 
history and physical examination to establish the diagnosis 
of  PD as recommended the American Urological 
Association PD guideline panel (22). In those patients who 
desire definitive treatment, a formal curvature assessment 
and penile duplex Doppler ultrasonography (PDDU) is 
performed. Patients with PD are extensively counseled on 
all treatment options including oral medications, penile 
traction, intralesional injections, and surgical straightening 
with or without a penile prosthesis (22). A surgical 
algorithm is employed similar to that originally described 
by Levine and Lenting (21).

Tunica Albuginea Plication (TAP), via a modified 
Baskin-Duckett-Levine approach, is used for patients with 
adequate baseline penile length, curvature <60–70 degrees, 
and absence of severe indentation or hourglass deformity 
with hinge-effect (defined as penile instability with the 
application of axial loading pressures) (19,25). Partial plaque 
excision and grafting (PEG) using a Tutoplast-processed 
human pericardial allograft (Coloplast Corp., Minneapolis, 
MN) is offered for patients with more severe curvature and 
prominent baseline indentation/hourglass (20). All patients 
who elect surgical straightening are extensively counseled 
regarding postoperative outcomes including potential for 
temporary or permanent sensory loss, erectile dysfunction, 
and suture palpability (plication). 

http://dx.doi.org/10.21037/tau-20-871
http://dx.doi.org/10.21037/tau-20-871
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Intraoperative penile ring block (Figure 1)

Preoperative pain scores (visual analog pain scores on a 
scale from 0–10) were obtained in the holding area prior 
to the procedure. In patients undergoing TAP for dorsal, 
lateral, or dorsolateral curvature, a ventral midline incision 
is made along the penile shaft median raphe in the area 
of maximum curvature. In contrast, for patients with 
ventral penile curvature undergoing plication, and for all 
patients undergoing partial plaque excision and grafting, a 
circumcising incision is used. To avoid compromise to the 
surgical planes, local anesthesia is not administered until 
the cessation of the case, just prior to surgical dressing 
placement. At this point, a circumferential penile ring 
block is carried out at the base of the penis with the penis 
on gentle stretch. A total of 20 cc of liposomal bupivacaine 
is injected. First, approximately 8 cc is administered 
dorsally, taking care to skive along the neurovascular bundle  
(Figure 1A). An additional 4 cc is administered laterally on 
each side with the needle directed adjacent to the corpora 
to ensure adequate administration to the lateral (circumflex) 
dorsal penile nerve branches (Figure 1B). Finally, 4 cc is 
injected ventrally just superficial to the urethra which is 
identified by palpation (Figure 1C). 

Postoperative follow-up

All patients are assessed in the postoperative recovery room 
at which time pain scores are reassessed (26). Patients are 
dismissed to home the same day with instructions to employ 
a pain regimen of acetaminophen (625–1,000 mg every  
6 hours), ibuprofen (200–400 mg every four to six hours), 
and twice daily application of ice to the groin for the first  
5 days after surgery unless contraindicated. A prescription 
for a small quantity of oxycodone 5 mg tablets (10 tabs 
total) is also provided, and patients are instructed to use 
this only for breakthrough pain not controlled by over the 
counter analgesics. 

As part of our standard postoperative follow-up, patients 
are contacted via telephone or electronic medical record-
based correspondence between postoperative days #5-7, and 
all patients are seen in clinic (or via telemedicine) for initial 
follow-up at or around postoperative day #14. Postoperative 
follow-up included assessment of postoperative opioid 
utilization (number of tablets) and subjective perception of 
postoperative pain control. 

Analysis

The primary outcome of interest was postoperative opioid 
use (number of tablets). Secondary outcomes included 
patient-perceived duration of penile anesthesia after the 
penile ring block, subjective perception of pain control, 
timing of opioid use (if applicable), and opioid refills. 
Secondary clinical characteristics and patient demographics 
were described using medians [interquartile ranges (IQR)] 
and percentages for continuous and discrete variables, 
respectively. Chi-square/Fisher’s exact tests and Wilcoxon 
signed-ranked tests were used to compare treatment-related 
outcomes as indicated. Unless otherwise noted, p-values 
were two-sided, with P<0.05 considered statistically 
significant. No power analysis was performed due to the 
small cohort included in this early pilot study.

Results

A total of 28 patients met inclusion criteria including 
18/28 (64%) who underwent TAP and 10/28 (36%) who 
underwent PEG. Median patient age was 56 (IQR 51;61). 
Table 1 displays an overview of baseline patient cohort 
demographics. Median immediate postoperative 10-point 
visual analogue pain score was 0 (range 0–3). There 
were no adverse intraoperative events resulting from LB 
administration.

Median total postoperative oxycodone use within the 
first five days was 0 tablets (range 0–10 tablets). In total, 
9/28 patients (32%) used any opioids. Only two patients 
reported using any oxycodone within the first two days 
postoperatively. 32 oxycodone tablets were consumed out of 
a total of 280 tablets prescribed (11%). No patient required 
an opioid refill, and only a single patient required opioids 
beyond postoperative day five in the context of painful 
nocturnal erections after TAP to treat 90-degree congenital 
penile curvature (patient # 21 in Table 2). Median duration 
of penile anesthesia related to the block was 3 days (range 
1.5–4). At two-week follow-up, 27/28 patients reported 
satisfaction with postoperative pain control (96%).

Further details regarding patient-specific opioid use are 
seen in Table 2. Patients who used penile traction therapy 
preoperatively were significantly more likely to require 
postoperative opioids (n=5/6, 83%) compared with those 
who did not use penile traction prior to surgery (n=4/22, 
18%; P=0.029). In contrast, there was no significant 
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Figure 1 Illustration demonstrating our technique for penile ring block involved injection of local anesthesia along the dorsal (A), lateral (B), 
and ventral (C) aspects of the penile shaft. 
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difference in postoperative opioid use based on age, prior 
intralesional therapy, medical comorbidities, history of 
penile trauma, and the type of procedure performed (P>0.05 
for all). At the most recent follow-up, two patients reported 
bothersome diminished erectile rigidity and penile shaft 
sensory loss after TAP (n=1) and PEG (n=1). 

Discussion

Postoperative opioid consumption, even in patients without 

a history of substance abuse, may lead to persistent use in 
up to 8% of patients (5-9). This has important implications 
when considering the vast overprescribing seen after 
urologic surgeries (27,28). Recent progress is attributed to 
heightened awareness, education efforts, and novel pain 
management strategies. Local anesthetics are an important 
aspect of the postoperative pain control regimen, but most 
agents have a relatively short duration of action. This may 
lead to satisfactory pain control in the post-anesthesia unit, 
but necessitates alternative means, including oral opioids, 
as the local effects diminish at home. Long-acting local 
anesthetics, on the contrary, provide a greater duration of 
action, mitigating the need for alternative agents. In the 
current study we found that nearly 70% of patients were 
able to avoid any postoperative opioid use after penile 
plication or grafting procedures for PD when a penile ring 
block with LB was performed. To our knowledge, this is the 
first study to specifically evaluate outcomes with this agent 
in men undergoing surgery for PD, and our findings suggest 
that LB is an excellent option for controlling perioperative 
pain with penile surgery. 

The devastating effects of the opioid epidemic have 
prompted various interventions, including prescribing 
guidelines and enhanced recovery after surgery (ERAS) 
pathways (10-12). Recently, Lucas et al. evaluated the 
combination of acetaminophen, meloxicam or celecoxib, 
gabapentin, and penile/pudendal nerve blocks with local 
anesthetic (using a mixture of lidocaine and bupivacaine) 
compared to an opioid-based pain management regimen 
following inflatable penile prosthesis procedures (29). 
Using this protocol, the authors found a significant decrease 
in postoperative pain coupled with lower oral opioid 
consumption when compared with a historical opioid-
based regimen. There are new concerns regarding potential 
adverse perioperative effects with gabapentinoids including 
pulmonary complications (30,31). At our institution, 
colleagues in anesthesia have expressed similar concerns. 
This has prompted us to re-evaluate and limit our use 
of gabapentinoids in the preoperative and perioperative 
period, particularly at higher doses. Local anesthetic nerve 
blocks are another cornerstone of ERAS pathways designed 
to provide immediate perioperative and postoperative 
pain relief (32-34). However, standard local anesthetics 
such as the lidocaine/bupivacaine mixture used by Lucas 
et al. have a relatively limited duration of action, thereby 
compromising their ability to provide prolonged pain relief 
beyond the first several hours postoperatively (13,14). LB 

Table 1 Patient baseline demographics

Total cohort  
(n=28)

Age, median (range) 56 (18–70)

PD symptom duration (months), median (range) 24 (9–72)

Baseline subjective erectile dysfunction*, n (%) 6 (21)

Subjective penile shortening, n (%) 23 (82)

Preceding penile trauma, n (%) 8 (29)

Medical comorbidities, n (%)

Diabetes 4 (14)

Hypertension 8 (29)

Hyperlipidemia 6 (21)

Coronary artery disease 1 (4)

Prior PD treatments

Intralesional collagenase, n (%) 10 (36)

Penile traction, n (%) 6 (21)

Objective curvature assessment

Baseline curvature (degrees), median (range) 60 (35–105)

Curvature direction, n (%)

Dorsal 6 (21)

Ventral 3 (11)

Lateral 2 (7%)

Biplanar 17 (61)

Indentation/hourglass deformity, n (%) 16 (57)

Hinge-effect, n (%) 11 (39)

Surgery performed, n (%)

Tunica albuginea plication 18 (64)

Partial plaque excision and grafting 10 (36)

*, Responsive to oral phosphodiesterase-5 inhibitors.
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represents a desirable alternative with a longer duration of 
action. 

Peri-incisional blocks with LB demonstrate considerable 
success in controlling post-operative pain for various 
surgical procedures, although data specific to urology 
is limited (16,17,35,36). The safety profile of this 
medication is excellent (37,38). Taniguchi et al. showed that 
intracavernosal LB injection at the time of penile prosthesis 
surgery did not result in any significant hemodynamic effects 
intraoperatively (39). Data supporting efficacy in urologic 
surgery was first reported by Cotta et al. in 2016 (35).  
They evaluated LB in a cohort of men who underwent 
penile prosthesis placement. The authors found that patients 
who received local anesthesia with LB administered in the 
corpora cavernosa, within the scrotum, and at the level of 
the inguinal ring (n=13) used significantly fewer opioids 
postoperatively when compared to men receiving standard 
bupivacaine blocks or no local anesthesia (n=24). LB has also 
been described for use with in-office urologic procedures 
including hydrocelectomy, testicular sperm extraction, 
and vasectomy reversal with satisfactory peri- and post-
procedural anesthesia reported (36,40). Unfortunately, these 
descriptions did not quantify postoperative pain control 
including opioid use.

PD surgery offers an ideal opportunity for long-
acting local anesthetic blocks. Postoperative pain tends 
to be most prominent early-on within the first few days, 
but abates quickly. Due to the anatomical basis of penile 
innervation, infiltration with local anesthetic is technically 
easy and excellent pain control can be achieved easily and 
reliably with a penile ring block (23,24). In fact, it has been 
suggested that more invasive penile surgeries including 
partial penectomy are possible with an adequate block (40). 
Our early findings suggest that preventing pain in the early 
window may allow us to avoid stronger oral analgesics 
including opioids in the majority of patients. Additional 
tangible benefits are also possible. For example, patients 
taking opioids are instructed to avoid driving, operating 
machinery, and work-related activities due to the central-
effects of these medications. If opioid use, and pain in 
general, was minimized, LB may actually allow patients to 
return to work immediately after surgery - possibly within 
the first day or two. 

One important finding here was that nearly 90% of 
prescribed opioids were unnecessary with our protocol, 

despite the relatively small quantity of oxycodone that was 
prescribed (75 oral morphine equivalents). In comparison, 
previous reports in the urologic literature have found that 
roughly 60% of opioids go unused after other interventions 
(27,28). The extent of over-prescribing in our small cohort 
was even greater if we consider the fact that three of the 
nine patients (33%) who consumed opioids reported using 
the medication pre-emptively to ward off future pain, 
rather than as intended for breakthrough pain. All three 
patients felt that taking the oxycodone was unnecessary 
in retrospect. These findings have important societal 
implications. Prescription opioids may be diverted for 
misuse or abuse by persons other than the patient to whom 
they were prescribed. Based on these results, we suggest 
that prescription opioids appear unnecessary in most 
instances if a long-acting LB penile block is used during 
PD surgery, and prescribing opioids should be reserved for 
special circumstances. 

Interestingly, the only factor that was associated with a 
greater likelihood of using opioids postoperatively was use 
of preoperative penile traction. The reasons for this finding 
are unclear, and may simply be due to sampling error given 
our small cohort size. Alternatively, we hypothesize that 
patients who use traction preoperatively may have an altered 
threshold for discomfort thereby impacting their perceived 
need for stronger oral analgesics after surgery. 

Our study is not without notable limitations including 
the small sample size which lacks statistical power to identify 
potential factors associated with opioid use. There is no 
control group with which to compare postoperative opioid 
use after administration of shorter-acting local anesthetics. 
Therefore, we do not truly know if LB limits opioid use 
relative to alternative shorter acting local anesthetics. 
Future comparative studies are needed. We also relied on 
patient recall regarding the quantity of opioids consumed 
which introduces bias, and we lack data on postoperative 
pain scores beyond the initial immediate postoperative 
assessments. Finally, in the current era of increasing medical 
expenditures, LB remains a more expensive option at 
$180 for 133 mg (10 mL) and $334 for 255 mg (20 mL) 
compared to short-acting bupivacaine ($3 per dose), and this 
medication is not readily available at all institutions (41,42). 

Despite these limitations, our results demonstrate the utility 
of long-acting LB to enhance pain control and limit opioid 
use following plication and grafting surgery for PD.
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Conclusions 

This represents the first study to assess postoperative 
outcomes with long-acting LB in patients undergoing 
surgical correction for PD. Here, we demonstrate effective 
minimization of post-operative opioid use. Further studies, 
including a randomized trial comparing outcomes between 
short and long-acting local anesthetics, are necessary to 
determine whether the additional monetary cost of this 
agent is mitigated by the purported benefits with respect to 
pain control. 
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