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Counter incision is a safe and effective method for alternative
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Background: Alternative reservoir placement is increasingly popular during inflatable penile prosthesis
(IPP) surgery to prevent intraperitoneal positioning, bowel, bladder, or vascular injury in patients with prior
pelvic surgeries. Counter incision (CI) can be used for submuscular reservoir placement in high risk patients,
however series exploring the safety remain limited.

Methods: A database of IPP surgeries was queried for use of a CI during reservoir placement to compare
90-day clinical outcomes in a retrospective case-control study. Primary outcome was device infections, with
secondary outcomes including reservoir herniation, hematoma, device malfunction rates, and operative times.
Groups were compared using Kruskal-Wallis and Chi-Squared tests, with multivariate logistic regression
models to identify predictors of infectious complications.

Results: A total of 534 cases met criteria, of which 51 (9.6%) used a CI for reservoir placement. The CI
cohort included significantly more removal and replacements, 45.1% vs. 20.9% (P<0.001). Thirty-one CI
patients (61.0%) had undergone prior prostatectomy compared to 134 (27.7%) non-CI patients (P=0.001).
The most common reasons for CI were prior prostatectomy and inguinal hernia repair. Median operative
time was 17 minutes longer in the CI group (74 vs. 57 minutes, P<0.001). Device infection rates were similar
(2.0% vs. 4.1%, P=0.71), as were rates of hematoma (5.9% vs. 2.7%, P=0.19), and device malfunction (0.0%
vs. 1.4% P=1.00).

Conclusions: Complication rates were similar between CI and non-CI cohorts, even in a subset where
approximately half the cases were removal and replacements. For physicians not comfortable with alternative
placement through a penoscrotal or infrapubic incision, this offers a reasonable alternative and permits use of

three-piece devices in patients with a hostile pelvis.
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Introduction

Penile prosthesis placement is central to treatment of
erectile dysfunction unresponsive to more conservative
therapies. Despite advances in nerve sparing techniques in
the robotic prostatectomy era, rates of post-prostatectomy
erectile dysfunction remain high and a large fraction
of these patients would benefit from inflatable penile
prosthesis (IPP) placement (1). Unfortunately, due to post-
prostatectomy scarring of the prevesical space and effective
“peritonealization” of the bladder, traditional three-piece
IPP reservoir placement blindly into the space of Retzius
via the external inguinal ring has been linked to severe
complications given the close proximity of bowel, bladder,
and major vascular structures (2-6). Cadaver studies have
revealed the external inguinal ring is only 2.5-4 cm from
the external iliac vein and 2-4 cm from a non-decompressed
bladder in a patient with normal pelvic anatomy (7).
Specific patient populations are at even higher risk for
such complications, including those with prior surgeries
that alter pelvic anatomy such as radical prostatectomy and
inguinal hernia repair (8,9).

Due to the risk of severe complications associated with
traditional reservoir placement in high risk patients, many
prosthetic surgeons have opted to avoid the retropubic
space and instead place reservoirs in alternative locations
(5,10-13). Among the alternative locations for reservoir
placement, the most frequently used are submuscular or
high submuscular (HSM) positions, posterior to the rectus
muscle but anterior to the transversalis fascia which can
be achieved through a penoscrotal incision via the external
inguinal ring (5,13). By avoiding the space of Retzius, a
submuscular position is advantageous by eliminating the risk
of intraperitoneal placement and associated bowel, bladder,
or vascular complications (14,15). However, these are blind
placements and the accuracy of the technique in achieving
the expected positioning has been questioned by cadaveric
studies (16). Furthermore, dilation of the external inguinal
ring may increase the risk of reservoir herniation and need
for subsequent revision, reported at up to 1.34% (17).

For patients with altered surgical planes from pelvic
surgeries, especially radical prostatectomy, use of an
inguinal counter incision (CI) for submuscular reservoir
placement has been proposed to minimize complication
risk (8,9). This technique likely also avoids the increased
reservoir herniation rate reported with submuscular
placement via the external inguinal ring, and potentially
reduces risk of injury to the epigastric vessels compared to
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blind submuscular placement (8,17). A study of 31 patients
with a history of pelvic surgeries undergoing a CI and
lateral retroperitoneal reservoir placement reported no
infections or malfunctions at 2 years (8). Survey data from
a recent urology trainee cadaver lab reported significant
participant anxiety with blind reservoir placement into the
space of Retzius given the proximity to vital structures (18).
Many urologists who are not high-volume implanters share
this concern, especially in high risk patients, and we believe
should consider a CI for alternative reservoir placements
in those patients. We have anecdotally noted an increase
in referrals for reservoir complications from occasional
implanters not familiar with alternative reservoir placement,
and in response, wanted to ensure our institution’s trainees
had a safe, reproducible option for IPP reservoir placement
in a hostile pelvis.

Based on small studies, CIs are now an accepted
technique for reservoir placement in patients with complex
or altered pelvic anatomy, however a large-scale granular
outcomes assessment is lacking. In this single institution
retrospective study, we aim to report our experience using
a CI for submuscular reservoir placement in patients at risk
of complication with traditional reservoir placement due to
prior pelvic surgeries. We present the following article in
accordance with the STROBE reporting checklist (available
at http://dx.doi.org/10.21037/tau-20-923).

Methods

We retrospectively reviewed a single institution database
of patients who underwent penile prosthesis surgery
between July 2013 and 2019 to compare outcomes between
surgeries with and without CIs. These represent a single,
reconstructive urology fellowship trained surgeon’s series
at a tertiary referral center with an emphasis on complex
IPP surgeries. Inclusion criteria included age greater than
or equal to 18 years, insertion of an IPP, and complete
data including at minimum 90 days of follow up. The
study was conducted in accordance with the Declaration
of Helsinki (as revised in 2013). The study was approved
by the institutional review board of Duke University
(Pro00101391) and because of the retrospective nature of
this research the requirement for informed consent was
waived.

Surgical technique

Surgical and perioperative care was standardized for all
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patients regardless of CI status. Preoperatively all patients
used a Hibiclens scrub the night before surgery, underwent
hair removal, and were given pre-operative antibiotics in
accordance with contemporary AUA guidelines—vancomycin,
gentamycin, and cefazolin for most cases. There was no
difference in perioperative antibiotics between single incision
and CI patients. A 10-minute betadine scrub followed by
chlorhexidine and alcohol-based prep was used for surgical
prep. The vast majority of patients underwent placement via
a penoscrotal approach, with an infrapubic approach used
in a small minority. We adopted a “no-touch” technique
as described by Eid starting in the spring of 2019 (19).
CIs were made primarily in the left lower quadrant and
dissection carried out until the rectus fascia was reached.
The fascia was then opened, a submuscular space was
created deep to the rectus muscle, and a nasal speculum was
utilized to aid reservoir placemen. Low profile reservoirs
(Conceal or Cloverleaf) were used in all CI cases. Following
reservoir placement and tunneling of the tubing to the
penoscrotal incision, the fascia overlying the reservoir
was reapproximated and skin closed. Obese patients were
positioned in Trendelenburg to allow the pannus to fall
away from the operative field. In anticipation for potential
future renal transplantation, select end stage renal disease
(ESRD) patients underwent a lower midline CI with
submuscular reservoir placement to avoid the transplant
Gibson incision. In general, in patients with a normal
contralateral inguinal canal and pelvis, we make an initial
attempt at removing the reservoir from the penoscrotal
incision. If not removed easily, or is deep in the pelvis, it is
drained and decommissioned. In patients with a significant
pelvic surgery history (robotic prostatectomy plus inguinal
hernia, cystectomy, abdominal perineal resection, low
anterior resection, femoral arterial bypass) we typically used
a CI for reservoir removal. Blind reservoir removal through
a penoscrotal incision can be very treacherous due to nearby
vascular structures and potential for reservoir migration.
ClIs used in removal and replacement cases were made over
the patient’s existing reservoir, with the new reservoir placed
into the old reservoir space after thorough irrigation with
Zosyn, vancomycin, and amphotericin antibiotic solution
and bacitracin irrigation (20). A 10-French Blake drain was
placed in the scrotum intraoperatively following closure
of bilateral corpora. A compressive dressing was placed at
the end of surgery and the prosthesis was left in the erect
position. Postoperatively, all patients remained in the
hospital for observation overnight. The dressing and drain
were removed on the morning of post-operative day one at
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which point the device was deflated.

Statistical analysis

The database was queried for basic demographic, surgical,
and clinical data, and the cohort stratified by use of a CI
for reservoir placement at the time of surgery. The primary
outcome was comparing device infection rates, defined as
infections requiring explantation, between patients in whom
a CI was used for reservoir placement to those without a
CI. Secondary outcomes included comparison of operative
time and additional complications such as hematoma,
reservoir herniation, device malfunction, and CI wound
complications (hematoma, deep or superficial infection, and/
or dehiscence). Complications occurring within 90 days of
surgery were recorded. Finally, a descriptive analysis of the
indications for CI was performed. Patients without 90-day
complication rates were excluded from analysis, thereby
using a case deletion strategy to manage missing data.

De-identified data were analyzed with R 3.6.1 (Vienna,
Austria) using R Studio 1.2.1 with the “tidyverse”, “dplyr”,
“janitor”, and “tableone” packages installed. Kruskal-
Wallis and Chi-Squared tests were used for continuous
and categorical variables respectively. Thereafter, separate
multivariable logistic regression models were run to
determine predictors for any complication and device
infection. Covariates used included age, smoking status,
body mass index (BMI), diabetes, removal and replacement,
use of a CI, and operative time. These covariate predictors
were selected as historic predictors of infectious
complications.

Results

There were a total 589 penile prosthesis surgeries over
the study period and after excluding those with missing
outcome data (n=16) and malleable prostheses (n=39), we
identified 534 which met our inclusion criteria with 51
(9.5%) using a CI for reservoir placement. Patients had
a mean follow up of 7.6 months and all had a minimum
of 90-day follow up. Our cohort of CI patients was
demographically similar to the remainder of the population
(Table 1), with a slightly lower BMI (27.0 vs. 29.91, P=0.002)
and rate of diabetes (25.5% wvs. 41.0%, P=0.045), and as
expected a higher median total number of implant surgeries
(2.0 vs. 1.0, P=0.004). Surgical details were also comparable
(Table 2), aside from the fact that 44.2% of CI cases were
implant removal and replacements compared to only
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Table 1 Cohort demographics
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Characteristic Cl (n=51) Non-ClI (n=483) P
Age, median [IQR] 64.71 [56.30, 69.99] 65.42 [59.62, 70.34] 0.402
Race, n (%) 0.816

White 26 (51.0) 267 (55.3)

African American 21 (41.2) 172 (35.6)
BMI, median [IQR] 27.00 [25.00, 30.00] 29.91 [27.00, 33.00] 0.002
Smoking, n (%) 0.273

Current 9(18.0) 54 (11.3)

Former 20 (40.0) 233 (48.9)

Never 21 (42.0) 189 (39.7)
CCl, median [IQR] 3.50 [2.75, 5.00] 4.00 [2.00, 5.00] 0.871
Diabetes, n (%) 13 (25.5) 198 (41.0) 0.045
Prior XRT, n (%) 10 (19.6) 66 (13.7) 0.345
Prior RALP/RRP, n (%) 31 (60.0) 134 (27.7) 0.001
Prior cystectomy, n (%) 0(0.0) 0(0.0) NA
Total number of implants, median [IQR] 2.00[1.00, 2.50] 1.00 [1.00, 2.00] 0.004

Cl, counter incision; BMI, body mass index; CCI, Charlson comorbidity index; XRT, radiotherapy; RALP, robotic assisted laparoscopic
prostatectomy; RRP, retropubic radical prostatectomy.

Table 2 Surgical details

Characteristic Cl (n=51) Non-CI (n=483) P
Remove replace, n (%) 23 (45.1) 101 (20.9) <0.001
Approach, n (%)
Penoscrotal 48 (96.0) 420 (88.4) 0.548
Infrapubic 1(2.0) 38 (8.0)
Subcoronal 0 (0.0 1(0.2)
Prosthesis model, n (%)
Coloplast Titan 26 (52.0) 249 (52.9) 0.41
AMS 700 CXR 1(2.0) 7(1.5)
AMS 700 LGX 10 (20.0) 62 (13.2)
AMS 700 CX 13 (26.0) 153 (32.5)
Conceal reservoir (AMS devices only), n (%) 13 (54.2) 43 (19.4) 0.024
Mean operative time [IQR], minutes 74.00 [66.50, 88.50] 57.00 [51.00, 69.00] <0.001

Cl, counter incision.
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Figure 1 Histogram of patients’ reasons for CI. CI, counter incision.
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Figure 2 Complication comparisons between CI (n=51) and non-CI cohort (n=483) by univariate analyses. CI, counter incision.

22.7% in the non-CI group (P=0.001). There was only
one infrapubic approach (2%) that used a CI, compared
to 38 (8%) in the non-CI cohort. This was in patient who
had undergone a Mulcahy salvage procedure through an
infrapubic incision 4 months prior. His surgical history was
also notable for prior inguinal hernia repair, laparoscopic
sigmoidectomy, vasectomy, and open cholecystectomy. The
malleable prosthesis was removed and inflatable cylinders
inserted through the infrapubic incision, and due to the
patient’s extensive past surgical history a CI was used for
left lower quadrant submuscular reservoir placement.
Cases using a CI had a higher median operative time by
17 minutes compared to those that did not (74 vs.
57 minutes, P<0.001).

Ninety-eight CI indications were reported for the 51
surgeries (Figure 1). Most common reasons were prior
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prostatectomy (open or robotic/laparoscopic, n=34) and
inguinal hernia repair (open or robotic/laparoscopic, n=21).
A CI was also often used for removal and replacement cases
(n=28), frequently in combination with another indication
such as prior prostatectomy (n=7). Finally, an additional
four ESRD patients had a CI for HSM midline reservoir
placement to avoid the Gibson incision of a future renal
transplant. Of note, all four were first time implantees with
no prior pelvic surgeries or contraindications to traditional
placement.

By univariate analysis, the complication profile was
similar between surgeries using a CI and those that did not
(Figure 2). Total complication rates were 7.8% (4/51) for CI
compared to 8.4% (41/483) for non-ClI surgeries (P=0.546).
One device infection was noted in the CI cohort (2.0%)
compared to 20 (4.1%) in the non-CI cohort (P=0.71).
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Table 3 Multivariate logistic regression of predictors for any complication, device infection, and cellulitis
Any complication Device infection
Covariate
OR P OR P

Age 0.974 [0.948, 1.006] 0.112 0.966 [0.924, 1.020] 0.151
Smoking

Never 1.0 (referent) 0.872 1.0 (referent)

Former 0.935 [0.436, 2.006] 3.25[0.707, 23.217] 0.163

Current 0.833 [0.220, 2.541] 3.061 [0.318, 27.933] 0.295
Diabetic 1.220[0.577, 2.556] 0.597 1.088 [0.259, 4.359] 0.904
BMI 1.016 [0.969, 1.059] 0.431 1.019[0.937. 1.071] 0.525
Remove and replace 1.432[0.468, 4.110] 0.514 0.649 [0.060, 4.439] 0.685
Cl 1.565 [0.496, 4.304] 0.410 0.825 [0.038, 5.998] 0.872
Operative time 1.002 [0.985, 1.017] 0.810 1.013 [0.988, 1.034] 0.254

BMI, body mass index; Cl, counter incision.

Only one complication of the CI site was observed—a
single instance of superficial cellulitis which resolved with
a short course of oral antibiotics and did not lead to device
infection. After correcting for potential confounders using
the multivariate models, use of a CI was not associated with
total complications [OR: 1.57 (0.50-4.30); P=0.410] or
device infection [OR: 1.01 (0.99-1.03); P=0.810] (Tuble 3).
We observed two reservoir-related complications in the
non-CI cohort both in removal and replacement cases,
including an intravesical reservoir placement and one
delayed reservoir herniation requiring re-operation. The
intravesical reservoir placement occurred in a removal
and replacement case for malfunctioning prosthesis
placed 13 years prior. The old reservoir was drained
and decommissioned, and a new reservoir placed in the
contralateral space of Retzius. Flexible cystoscopy at
the completion of the case demonstrated an intravesical
placement of the new reservoir, which was then removed,
but the cylinders and pump were left in situ. After foley
catheter drainage for 1 month and a negative cystogram,
the patient underwent submuscular placement of a new
reservoir via CI 4 months later which was connected to his
cylinders and has since recovered without issue. In the CI
cohort, one patient with a history of robotic prostatectomy
and subsequent salvage radiation experienced an
intraoperative iliac artery and vein injury during a removal
and replacement for device malfunction. This was during
the initial dissection of his existing reservoir due to severe
fibrosis from his radiation, and the case was terminated after
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repair of his vascular injuries.

After noting high rates of removal and replacements cases
in both cohorts, we performed post-hoc subgroup analyses
comparing virgin (n=410) to removal and replacement cases
(n=124, 'Table S1). Removal and replacement cases did not
have significantly higher total complication (12.1% vs. 9.8%,
P=0.075) or device infection rates (4.8% vs. 3.7%, P=0.598).
When stratifying complication rates between CI cohort by
removal and replacement status there was a higher rate of
malfunction in CI removal and replacements, 3 (13%) vs.
2 (2%), but no other differences between groups, however
the sub-cohorts are likely too underpowered to reflect a

relationship (Table S2).

Discussion

Inflatable penile prostheses are frequently placed in men
with post-prostatectomy erectile dysfunction. In robotic
assisted laparoscopic prostatectomy (RALP), the space of
Retzius has been violated, putting patients at a higher risk
for complications with traditional reservoir placement (21).
Release of the bladder during transperitoneal RALP
effectively “peritonealizes” the bladder, so future attempts
to blindly place a reservoir deep to the transversalis fascia
carries a higher risk of intraperitoneal placement, bowel,
bladder, or vascular injury (5,15). As such, there has
been a recent movement to explore alternative reservoir
placements that are now possible due to advances in lockout
valve technology that prevent prior issues with auto-
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inflation (9,22,23). These new approaches are a proven and
safe alternative for men with a history of pelvic surgery
undergoing IPP placement (17). Even after correcting for
confounders including removal and replacement in our
multivariable logistic analyses, use of a CI for alternative
reservoir placement in our cohort did not predict total
complications or device infections.

HSM positioning has been identified as an alternative
approach in order to reduce risk of intraperitoneal
placement (6). Despite common use of this technique, blind
placement of a reservoir in the HSM space has potential
for erroneous positioning. A cadaver study of 20 HSM
reservoir placements showed only 35% were in the intended
HSM position, 45% were between the external and internal
oblique fascia, 10% retroperitoneal, 5% preperitoneal,
and 5% intraperitoneal (16). As a direct-vision reservoir
insertion method, use of a counter-incision leads to more
precise submuscular placement of the IPP reservoir and
thus improved positioning.

Data from a recent resident cadaver simulation
lab revealed high levels of anxiety regarding reservoir
placement, with 42% of participants stating they did
not feel confident with space of Retzius or submuscular
reservoir placement (18). While the trainee population may
not be generalizable to all practicing urologists, these were
1-2 years from practice and therefore it is not unreasonable
to assume representative of many young urologists. As most
penile prostheses are not placed by high-volume implanters,
use of a Cl is an easy yet important option for alternative
reservoir location placement by occasional implanters. This
technique allows patients with prior pelvic surgeries access
to a three-piece IPP, when previously they may have only
been offered a malleable prosthesis or two-piece inflatable
due to concerns over reservoir complication.

A single arm retrospective case series described the
use of a CI for alternative reservoir placement into the
lateral retroperitoneum in 80 patients who underwent
IPP placement after radical cystectomy. All used an
infrapubic rather than penoscrotal approach, and instead of
submuscular placement the reservoir was positioned deep
to the external oblique muscle using a CI 2 cm inferomedial
to the anterior-superior iliac spine. At 5 years follow up,
they reported 4 post-operative infections (5.0%) and
5 revision surgeries (6.25%), raising concern about the risk
profile of an additional incision (24). However, a small case
control study of 31 patients undergoing IPP after radical
prostatectomy (94%) or cystectomy used a similar surgical
technique for retroperitoneal placement and reported no
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infections or malfunctions in their CI arm at 2 years (8). In
contrast, in the control arm they reported 9.4% infection
and 3% malfunction rates, but this did not reach statistical
significance.

The use of a counter-incision in implant surgery raises
concerns for infection due to an additional incision and
a slightly longer operative time, which are traditionally
thought to increase infection risk (25-28). Our study showed
that though the median additional operative time increased
by 17 minutes, the risk of device infection was similar
between those surgeries with and without a CI. Further, it
should be noted that the number of prior prostheses and
rates of removal and replacement were significantly higher
in the CI cohort, nearly 50%, which carries a significantly
higher risk of complications than a native insertion (23,26).
Even in this high-risk cohort of patients, infection rates
among CI patients were only 2.0% and comparable to non-
CI patients, demonstrating Cls are safe and feasible in
patients with prior pelvic surgeries.

There were no herniations, bowel, or bladder injuries in
the CI cohort as compared to two reservoir complications
in the non-CI cohort. The vascular injury noted in the CI
cohort was less likely due to the use of a CI and more likely
secondary to the severe fibrosis caused by the patient’s
previous surgeries and radiation. The use of a CI, especially
in a previously operated field, eliminated the possibility of
an inadvertent visceral injury. Further, there is no dilation
of the tract between reservoir and penoscrotal incision to
place the reservoir, reducing the risk of a delayed reservoir
herniation.

A high level of patient complexity was observed in
this tertiary referral center population, as noted by high
removal and replacement rates (23% of the overall cohort).
These cases are inherently more challenging than primary
placements, historically reflected in higher reported
complication rates, including device infection (27). Removal
and replacement cases comprised a higher fraction of the CI
cohort, which could skew our results; however, we still did
not observe higher complication or infection rates with Cls.
In addition, on multivariate analysis, these more complex
cases did not predict a significant increase in complications
or infections. Given these multivariate results, we elected
to include these more complex cases as they are reflective
of our population, but acknowledge this may impact
external validity.

A main limitation of this study is the selection bias given
its retrospective nature. As previously stated, the CI cohort
had significant differences from the non-CI cohort that
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certainly risk confounding our results. Some of these more
complex patients had no alternative options other than
a CI for reservoir placement, but it is worth noting that
28% of the non-CI cohort had a prior prostatectomy and
21% were removal and replacement cases, reflecting high
patient complexity in both arms. In addition, due to the far
smaller CI cohort it is possible our study is underpowered
as complication rates, especially device infections, are
thankfully rare. Being a retrospective database study, no
power analyses were performed as we had no control over
our sample size. As such, we plan to continue monitoring
our outcomes as the cohorts become more robust.
Furthermore, this retrospective database is not immune from
potential underreporting or mis-classification bias, as we are
dependent on the accuracy of the medical record. Finally,
although we are limited by a single surgeon’s data, we hope
our data can be corroborated by other interested parties.

Conclusions

Overall, our experience using a CI for reservoir placement
in this high-risk patient cohort demonstrates comparable
safety and efficacy to standard technique and supports the
consideration of Cls for alternative reservoir placements in
prostate cancer survivors, who make up an overwhelming
fraction of the erectile dysfunction population. For
physicians not comfortable with alternative placement
through a penoscrotal or infrapubic incision, this offers a
safe alternative and permits use of a three-piece device in
patients at risk for reservoir related complications.
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Supplementary

Table S1 Complication rates stratified by removal and replacement status

Complication Removal and replacement (n=124) Virgin case (n=410) P

Any complication, n (%) 15 (12.1) 40 (9.8) 0.075
Device infection, n (%) 6 (4.8) 15 (3.7) 0.598
Hematoma, n (%) 3(2.4) 13 (3.2) 1.00
Device malfunction, n (%) 5 (4.0) 5(1.2) 0.057
Reservoir herniation, n (%) 1(0.8) 0 (0.0) 1.00

Table S2 Complication rates for virgin cases and removal and replacement cases stratified by CI

Virgin cases (n=410)

Removal and replacement cases (n=124)

Complication

Cl (n=28) Non-ClI (n=382) P Cl (n=23) Non-ClI (n=101) P
Any complication, n (%) 5(17.9) 35(9.2) 0.243 2(8.7) 13 (12.9) 0.841
Device infection, n (%) 1(3.6) 14 (3.7) 1.00 0(0.0) 6 (5.9) 0.592
Hematoma, n (%) 1(3.6) 12 (3.1) 0.607 2(8.7) 1(1.0 0.088
Device malfunction, n (%) 0(0.0) 5(1.3) 1.00 3(13.0) 2 (2.0 0.044
Reservoir herniation, n (%) 0(0.0) 0(0.0) 1.00 0(0.0) 1(1.0) 1.00

Cl, counter incision.

© Translational Andrology and Urology. All rights reserved.

http://dx.doi.org/10.21037/tau-20-923



	27-TAU-20-923
	27-TAU-20-923-supplementary

