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Background: Scrotal hematoma formation is a dreaded complication of penile prosthesis surgery that 
increases patient pain and healthcare costs, as well the risk for eventual device infection and failure. The 
efficacy of hemostatic agents in reducing the incidence of scrotal hematoma development has not been 
extensively studied in urologic prosthetic surgery. In this paper we further evaluate our experience with 
oxidized regenerated cellulose (ORC; Surgicel Fibrillar™) as an adjunct to standard hemostatic practices in 
inflatable penile prosthesis (IPP) implantation.
Methods: From April 2016 onward, intracorporal ORC pledgets were placed during corporotomy closure 
in all patients undergoing IPP implantation or revision by a single surgeon using an identical surgical 
technique. Perioperative parameters and outcomes—primarily postoperative cumulative drain output, 
secondarily patient phone calls in the postoperative period—were compared among successive cases with 
ORC (April 2016 to February 2019) and without ORC (April 2013 to March 2016).
Results: A total of 274 men underwent IPP implantation during the study period; 175 (64%) had ORC 
included in their corporotomy closures. Median drain output was significantly reduced in the ORC patients 
relative to the non-ORC group (50 vs. 65 mL; P=0.0001). A significant reduction in patient-initiated phone 
calls regarding scrotal pain, swelling, or discomfort in the first 4 weeks following surgery was also observed 
in the ORC group (average 0.69 vs. 1.1 calls per patient; P=0.03). A total of 9 patients underwent IPP 
explantation during the study period, all due to device infection; 5 of these were in the ORC group, while 4 
were in the non-ORC group (P=0.73). ORC use did not constitute any additional infection risk. 
Conclusions: Bilateral incorporation of ORC pledgets during corporotomy closure in IPP surgery 
significantly decreases postoperative scrotal drain output, a well-documented risk factor for scrotal hematoma 
formation. 
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Introduction

Inflatable penile prosthesis (IPP) is a well-established and 
increasingly popular treatment option for men with erectile 
dysfunction refractory to conservative pharmacological 
management. Advancements in device design and surgical 
technique over the last several decades have led to increased 
patient and partner satisfaction; accordingly, the number 
of IPP implantations rose by nearly 28% between 2000 
and 2009 (1,2). As the number of men choosing IPP 
implantation continues to climb, so too does the incidence 
of postoperative complications include device infection, 
hematoma formation, urethral or corporal perforation, and 
glans erosion (3). 

Development of a scrotal hematoma is a particularly 
serious complication of IPP surgery that exaggerates 
postoperative pain and swelling, prolongs convalescence, 
decreases patient satisfaction, and, most dangerously, escalates 
the risk of postoperative device infection due to bacterial 
seeding within the residual blood products. Various strategies 
have been employed to limit the incidence of postoperative 
hematoma formation and subsequent device infection, 
including “mummy wrap” compressive dressings (4), bedrest, 
sandbag compression, partial inflation of the cylinders (5-7),  
and closed suction scrotal drain placement (5,6,8,9). Even 
with these standard hemostatic practices, however, the 
incidence of scrotal hematoma development following IPP 
surgery remains fairly high at 0.5–2.9% (5,8-10). 

Hemostatic agents have long been employed in 
orthopedic and neurosurgical procedures to limit hidden 
blood loss postoperatively (11,12), and they have been 
readily incorporated into various urological procedures (13). 
Similar agents, including collagen fleece grafts, have also 
been adopted within the sexual medicine community as a 
promising tool in urologic reconstructive surgery (14,15). 
However, there is scant data evaluating the utility of 
hemostatic agents specifically in urologic prosthetic surgery. 

Oxidized regenerated cellulose (ORC) (Surgicel 
Fibrillar™) is a plant-based hemostatic agent. It is 
absorbable, loosely woven, and nicely suited for IPP surgery 
due to its pliability. Its acidic pH also offers bactericidal 
properties that extend to the skin flora commonly 
associated with prosthetic infections and to antibiotic-
resistant organisms, providing an additional safeguard 
against postoperative device infection (16,17). Given the 
benefits hemostatic and antimicrobial activity could offer in 
urologic prosthetic surgery, we effected a practice change 
beginning in April 2016 wherein all men undergoing IPP 

implantation also had ORC pledgets placed bilaterally 
during corporotomy closure. We hypothesized that ORC 
placement within the corporal defects would result in 
reduced postoperative bleeding (measured in terms of  
24-hour postoperative scrotal drain output) and published 
an initial paper in 2017 reporting our early positive 
experience with ORC in the first group of 32 men who 
underwent IPP implantation with ORC inclusion (18). 

Since the time of our initial publication, we have 
continued to incorporate ORC into the corporotomy 
closures of all men undergoing IPP implantation. We 
hypothesized that this much larger collection of more 
comprehensive data would further and more definitively 
show that bilateral ORC placement during corporotomy 
closure in IPP surgery decreases postoperative scrotal drain 
output, a well-documented risk factor for development of a 
scrotal hematoma and associated complications.

Methods

After approval from the International Review Board, we 
reviewed data in a prospectively maintained IPP database to 
identify men who had an IPP placed or revised by a single 
surgeon between April 2013 and February 2019, excluding 
men who underwent concurrent artificial urinary sphincter 
(AUS) placement or concurrent penile plication. We began 
incorporating ORC pledgets during corporotomy closure in 
all IPP surgeries (implantations and revisions) in April 2016. 
All patients discontinued anticoagulation therapy 7 days 
prior to surgery and reinitiated treatment no sooner than  
72 hours following surgery. 

All prostheses (AMS 700 CX™, CXR™, and Coloplast 
TitanÒ) were placed using a trans-scrotal technique 
with high submuscular reservoir placement (19). During 
corporotomy closure, vascular forceps were used to place 
2–3 ORC pledgets fashioned from a 1×2-inch Fibrillar™ 
package into both corporal defects, positioned to directly 
overlay the fully deflated IPP cylinders. The corporotomies 
were then closed over the absorbable ORC pledgets using 
a series of pre-placed 2-0 PDS traction sutures. A 9-mm 
suction drain was positioned across the closed corpora, 
and the remainder of the surgical wound was closed. The 
IPP cylinders were partially inflated and a compressive 
dressing with scrotal support was applied to further enhance 
hemostasis and to limit postoperative pain and swelling. The 
drain, compressive dressing, and a 14-F urethral catheter 
were left in place 24 hours postoperatively and removed 
either in the hospital or clinic setting on postoperative 
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day 1, at which point cumulative scrotal drain output was 
documented. 

Demographic, intraoperative, and postoperative data was 
retrospectively compared between the group of men who 
had ORC placed during corporotomy closure and the group 
of men who did not. We were interested in cumulative 24-
hour postoperative scrotal drain output as our primary 
outcome. To secondarily assess scrotal hematoma-related 
complications, we also analyzed patient-initiated phone 
calls in the immediate postoperative period (up to 4 weeks 
following the surgery date). Complaints of scrotal pain/
discomfort with associated bleeding, bruising, or swelling 
were documented. 

Differences between the ORC and non-ORC cohorts 
were evaluated using the Mann-Whitney U test (continuous 
variables) and Fisher’s exact test (categorical variables). 
A P value less than 0.05 was considered to be statistically 
significant. All parameters that were discovered to be 
significantly associated with scrotal drain output on 
univariate analysis were then further evaluated using 
multivariable linear regression models. 

Results

A total of 274 men underwent IPP insertion during the 
study period—175 (64%) in the ORC group and 99 
(36%) in the non-ORC group. Patients who underwent 
concurrent AUS insertion or penile plication were excluded. 
The overwhelming majority of cases were first-time 
implants (n=232, 85%) rather than revision procedures; 
AMS 700 devices (n=182, 66%) also prevailed. 30% (n=82) 
of the patients were diabetic, 11% (n=31) had history of 
prior pelvic radiation, and 41% (n=111) were on anti-
coagulation therapy. There were no significant differences 
in demographic or perioperative data among men with 
and without ORC (Table 1). While the predominant device 
brand did differ between the two groups (AMS 700CX™ in 
the ORC group versus Coloplast Titan® in the non-ORC 
group), no other significant device-related differences (i.e., 
total device length) were discovered between the ORC and 
non-ORC cohorts (Table 1). 

No complications associated with pledget positioning 
or increased intracorporal pressure (i.e., corporotomy 
rupture) were encountered. Median scrotal drain output 
was reduced by approximately 23% in the group of men 
who had ORC placed during corporotomy closure (50 vs. 
65 mL; P=0.0001) (Figure 1). Linear regression analysis 
(Table 2) demonstrated that ORC usage was the only 

factor independently associated with reduced scrotal drain 
output (β: −32, 95% CI: −61 to −5; P=0.02). Secondary 
analysis of patient phone calls regarding scrotal complaints 
within the first 4 weeks following surgery showed both a 
reduction in the overall incidence of calls among men with 
ORC placement (42% vs. 55% of patients called the clinic 
postoperatively; P=0.04), as well as significantly fewer phone 
calls per patient (average 0.69 vs. 1.1; P=0.03) compared to 
the non-ORC group. 

Nine men (3%) underwent subsequent IPP explantation 
during the study period, due to device infection in all cases. 
There were 5 explants in the ORC group (3%), compared 
to 4 explants (4%) in the non-ORC group (P=0.73). 
Incorporation of ORC during corporotomy closure thus did 
not present any increased risk for device infection or later 
explantation.

Discussion

In these 274 consecutive IPP implantations by a single 
surgeon, we demonstrate that placement of intracorporal 
ORC pledgets during corporotomy closure is an effective 
hemostatic strategy that reduces postoperative scrotal 
bleeding without heightening the risk for device infection or 
eventual device explantation. ORC usage was independently 
associated with reduced drain output, and secondarily, 
with fewer patient-initiated phone calls regarding scrotal 
complaints after surgery. 

Hemostatic agents used in conjunction with standard 
hemostatic practices have repeatedly yielded promising 
results across a variety of surgical fields (13). Hemostatic 
agents have been readily incorporated into orthopedic 
procedures, proving to be particularly effective in reducing 
blood loss in knee and hip replacement operations (11,20). In 
neurosurgery, hemostatic agents have been very successful in 
managing capillary bleeding in tumor resection beds, as well 
as in controlling epidural oozing during spinal surgery (12).  
The primary urological interest has been in reducing 
bleeding during renal-sparing surgery, thus limiting 
the need for suture ligation of critical vessels (21-23).  
Yet, there is very little literature exploring the use of 
hemostatic agents in urologic prosthetic surgery. Delayed 
hemostasis leading to formation of a scrotal hematoma is a 
significant risk factor for device infection and failure, so the 
benefits that hemostatic agents could offer by promoting 
more efficient hemostasis and reducing the risk of bleeding-
related complications is particularly important in urologic 
prosthetic surgery. 
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Table 1 Demographic and operative data 

Parameter Entire cohort (n=274) Without ORC (n=99) With ORC (n=175) P

Age (years), median [IQR] 67 [59–71] 67 [59–71] 67 [60–71] 0.76

Anti-coagulation, n [%] 111 [41] 35 [35] 75 [43] 0.25

Aspirin 81 mg 83 [30] 26 [26] 57 [33] 0.34

Aspirin 325 mg 14 [5] 6 [6] 8 [5] 0.58

Clopidogrel 15 [5] 3 [3] 12 [7] 0.27

Rivaroxaban 5 [2] 0 [0] 5 [3] 0.16

Coumadin 6 [2] 4 [4] 2 [1] 0.19

Apixaban 2 [1] 0 [0] 2 [1] 0.54

Body mass index (kg/m2), median [IQR] 29 [26–33] 28 [25–31] 29 [26–33] 0.26

Coronary artery disease, n [%] 28 [10] 13 [13] 15 [9] 0.30

ED etiology, n [%]

Organic 184 [67] 63 [64] 121 [69] 0.35

Post-radiation 14 [5] 8 [8] 6 [3] 0.15

Post-surgical 76 [28] 28 [28] 48 [27] 0.89

Pelvic radiation, n [%] 31 [11] 13 [13] 18 [10] 0.55

Type 2 diabetes, n [%] 82 [30] 23 [23] 59 [34] 0.08

Type of IPP procedure, n [%]

Primary implant 232 [85] 81 [82] 151 [86] 0.38

Revision 43 [15] 18 [18] 25 [14] 0.39

Device brand and type, n [%]

AMS 700™ 182 [66] 44 [44] 138 [79] 0.00001

CX 178 [65] 42 [42] 136 [78] 0.00001

CXR 4 [1] 2 [2] 2 [1] 0.62

Coloplast™ Titan® 92 [34] 55 [56] 37 [21] 0.00001

Total device length (cm†), median [IQR] 21 [20–23] 22 [20–23] 21 [20–23] 0.42

Corporotomy length (cm), median [IQR] 1.5 [1.5–1.5] 1.5 [1.5–1.5] 1.5 [1.5–1.5] 0.78

Operative time (min), median [IQR] 67 [55–81] 67 [58–87] 66 [55–78] 0.14
†, includes cylinder length plus rear tip extender length. IPP, inflatable penile prosthesis; ORC, oxidized regenerated cellulose. 

Fibrillar™ ORC is a natural, plant-based agent that 
enhances platelet adhesion and aggregation by acting as 
an absorbable lattice and mechanically activating both 
the intrinsic and extrinsic clotting cascades. We chose 
to utilize this hemostatic agent in particular because it is 
widely available and inexpensive, and its loosely knit cotton-
like consistency allows for easy fashioning into small, 
firm pledgets that are ideal for insertion into the corporal 

defect during corporotomy closure (24). The product’s 
low pH also offers additional benefits in promoting local 
vasoconstriction and offering antimicrobial properties 
(12,17). 

We observed a 23% reduction in postoperative drain 
output (≈15 mL) among the ORC cohort, though it 
does remain unclear if and how this reduction actually 
translates to a reduced risk for delayed scrotal hematoma 
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development. As a proxy for scrotal complications, however, 
we also noted that ORC patients were significantly less 
likely to call the clinic complaining of scrotal pain or 
discomfort in the first 4 weeks following surgery. We 
hypothesize that any reduction in accumulation of residual 
blood products within the scrotum promotes convalescence, 
leading to enhanced recovery and increased patient 
satisfaction in the immediate postoperative period. 

While we do acknowledge that the intracorporal 
positioning of the ORC pledgets only limits bleeding from 
the corporotomy site itself, we also believe hidden bleeding 
secondary to placement of the reservoir and/or scrotal 
dissection is unlikely to be clinically significant relative to 
bleeding from the corporotomy site. 

Table 2 Clinical parameters associated with scrotal drain output

Parameter
Univariable Multivariable

β (95% CI) P β (95% CI) P

ORC, yes/no −36 (−67 to −5) 0.02 −32 (−61 to −5) 0.02

Age, per year 0.21 (−0.49 to 0.92) 0.55 – –

Anticoagulation, yes/no 22 (−10 to 54) 0.2 – –

Body-mass index, per kg/m2 0.93 (−0.22 to 2.1) 0.11 – –

Coronary artery disease, yes/no 9.4 (−35 to 54) 0.7 – –

Corporotomy length, per cm 0.42 (−6.7 to 7.6) 0.91 – –

Device brand – – – –

AMS 700™ (reference) – – – –

Coloplast™ −1.8 (−37 to 32) 0.9 – –

ED etiology – –

Organic (reference) – –

Postsurgical −5.0 (−37 to 27) 0.8

Operative time, per min 0.07 (−0.36 to 0.21) 0.59 – –

Pelvic radiation, yes/no −7.5 (−67 to −52) 0.8 – –

Total device length, per cm 1.8 (−1.1 to 4.7) 0.22 – –

Type of IPP procedure – –

Implant (reference) – – – –

Revision 23 (−19 to 65) 0.3 –

Type 2 diabetes, yes/no 0.7 (−35 to 36) 0.9 – –

Standardized regression coefficients are presented with 95% confidence intervals in parentheses. IPP, inflatable penile prosthesis; ORC, 
oxidized regenerated cellulose. 

Figure 1 Scrotal drain output stratified by ORC. ORC, oxidized 
regenerated cellulose. 
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Given that many patients traveled a significant distance 
to our institution for IPP surgery, variability in follow-up 
is certainly a limitation of this study that made defining 
the true incidence of scrotal hematoma formation a 
challenge. We employed cumulative scrotal drain output 
as a surrogate for hematoma development, but the clinical 
relevance of this parameter remains unclear. We did note 
that ORC patients initiated fewer phone calls regarding 
scrotal complaints in the immediate postoperative period, 
supporting our impression of enhanced recovery within 
this group, but additional research is indicated to elucidate 
all the factors contributing to postoperative patient phone 
calls. Further investigation is also warranted to evaluate if 
use of ORC is a cost efficacious tool in urologic prosthetic 
surgery, but ORC is fairly inexpensive (approximately 
$80 for the Fibrillar™ 1×2-inch packet) and it has been 
demonstrated to reduce overall healthcare costs in other 
surgical procedures and fields (25). 

Given our low incidence of IPP explantation in both 
the ORC and non-ORC groups, we are unable to draw 
any definitive conclusions regarding ORC usage and rates 
of device infection. However, ORC use did not increase 
the incidence of device explantation in our study. Previous 
studies have also demonstrated that the low pH of ORC 
confers antibacterial properties that extend to both 
antibiotic-resistant microbes and to the skin flora most 
typically implicated in infection of prosthetic devices (17). 

Conclusions

It is well-established that increased postoperative fluid 
accumulation within the scrotum is a significant risk 
factor for device infection following IPP implantation. 
By reducing postoperative drain output, ORC placement 
during corporotomy closure is an effective tool to 
potentially reduce scrotal hematoma-related complications 
in IPP surgery. 
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