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Abstract
Background Controversy exists regarding the safety and effectiveness of minimally invasive inguinal hernia repairs in patients 
with a history of prior urologic pelvic operations (PUPO), such as a prostatectomy, which causes scarring and disruption of 
the retropubic tissue planes. Our study sought to examine whether a history of PUPO impacts surgical outcomes in males 
undergoing robotic-assisted inguinal hernia repair.
Methods The Americas Hernia Society Quality Collaborative (AHSQC) database was queried to identify male patients who 
underwent a robotic inguinal hernia repair with 30-day follow-up. A sub-query was performed to identify subjects within the 
cohort with a documented history of PUPO. Propensity score matching was subsequently utilized to evaluate for differences 
in intra-operative complications and short-term post-operative outcomes.
Results In total, 1664 male patients underwent robotic-assisted inguinal hernia repair, of whom 65 (3.9%) had a PUPO. 
After a 3:1 propensity score matching with hernia repair patients who did not have prior procedures, 195 (11.7%) males 
were included in the comparison cohort. There were no documented vascular, bladder, or spermatic cord injuries in either 
group. There was no difference in 30-day readmission rate (5% vs. 3%, respectively, p = 0.41). No hernia recurrences were 
recorded within the 30-day follow-up period in either group. There was no statistical difference in post-operative complica-
tions (including seroma formation, hematoma, and surgical site occurrences) between the two groups (14% vs. 8%, p = 0.18).
Conclusions In an experienced surgeon’s hands, robotic-assisted minimally invasive inguinal hernia repair may be an alterna-
tive to open repair in patients with PUPO who were previously thought to be poor minimally invasive surgical candidates.
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The lifetime occurrence for the development of a groin her-
nia can be as high as 27–43% in males and 3–6% in females, 
making inguinal hernia repair one of the most commonly 
performed surgical operations worldwide [1]. Although 
open inguinal hernia repair remains the most common 
approach, minimally invasive surgery (MIS) techniques such 
as the totally extra-peritoneal (TEP) and trans-abdominal 

pre-peritoneal (TAPP) approach are becoming increas-
ingly popular [2]. Consensus groups have acknowledged 
the advantage of these MIS techniques, including reduced 
early and late post-operative pain and faster recovery times 
compared to the open anterior approach [3].

The MIS techniques utilize a posterior approach, which 
involves dissecting through the retropubic space of Retzius 
to obtain exposure of the myopectineal orifice and reduce 
any hernia contents. In patients with a history of a prior uro-
logic pelvic operation (PUPO), especially in male patients 
with a previous prostatectomy, the scar tissue formed in the 
retropubic space creates an increased level of operative dif-
ficulty and an added potential risk for complications. The 
HerniaSurge group acknowledged this perceived risk in their 
2018 international guidelines by recommending that sur-
geons consider an anterior open approach when performing 
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hernia repair on patients with prior pelvic surgery or radia-
tion [3].

Of the two more common MIS techniques, the TAPP 
approach is most amenable to robotic assistance [4]. This 
offers the surgeon improved dexterity in the form of wristed 
instrumentation and an enhanced high-definition three-
dimensional image. Many surgeons are utilizing the robotic 
platform to increase their scope of MIS and are now offering 
robotic-TAPP to patients previously regarded as higher risk 
for an MIS approach.

The aim of this retrospective study was to determine if 
a history of PUPO has an impact on surgical outcomes in 
males undergoing a robotic-assisted inguinal hernia repair.

Materials and methods

After obtaining approval from the Beaumont Health Insti-
tutional Review Board, a data query were submitted to the 
Americas Hernia Society Quality Collaborative (AHSQC). 
The AHSQC is a quality improvement database developed 
by the Americas Hernia Society in an effort to improve 
patient outcomes and optimize the cost for hernia repairs. 
The database contains surgeon-entered patient data includ-
ing demographics, preoperative evaluation, operative details, 
30-day follow-up, and patient-entered long-term follow-up 
data from over 45,000 patients with 325 contributing sur-
geons as of 2019.

The dataset was queried to identify all male subjects 
who had undergone a robotic-assisted inguinal hernia repair 
(RIHR). The type of RIHR [i.e. TAPP, TEP, or intra-perito-
neal onlay mesh (IPOM)] was not specifically sub-character-
ized. The dataset was than further filtered by patients with a 
documented history of prior pelvic surgery, specifically with 
a history of a urologic pelvic operation. Information was not 
available on the specific urologic pelvic operation performed 
(prostatectomy, cystoprostatectomy, bladder augmenta-
tion, etc.) We excluded subjects without 30-day follow-up. 
Females were also excluded to narrow our study population 
to focus on suspected prior prostatectomy patients.

A propensity score-matched control cohort of RIHR sub-
jects with no history of prior urologic operation was identi-
fied using age, gender, body mass index (BMI), American 
Society of Anesthesiologists (ASA) class, and current nico-
tine use as matching variables. A 3-to-1 matching ratio was 
used with caliper width of 0.25.

Variables of interest collected included patient charac-
teristics (demographic information and comorbidities), 
intra-operative complications, and post-operative outcomes 
including surgical site occurrences (SSO), surgical site 
infections (SSI), surgical site occurrences requiring proce-
dural interventions (SSOPI), readmissions, re-operations, 
hernia recurrences, and other complications within 30 days 

of the operation. Statistical analysis included descriptive sta-
tistics, Pearson Chi-square, and Wilcoxon tests.

Results

In total, there were 1664 male patients identified in the data 
registry who had undergone a robotic inguinal hernia repair 
with 30-day post-operative follow-up. Of these patients, 65 
were identified as having a history of PUPO. After complet-
ing 3-to-1 propensity score-matching, 195 matched patients 
were included in the comparison control group. As expected, 
there were no significant differences between the PUPO 
group and the control group when evaluating the matched 
variables (age, BMI, ASA score, and recent nicotine use) 
(Table 1). There were also no significant differences between 
the two groups when comparing history of diabetes mel-
litus, hypertension, chronic obstructive pulmonary disease, 
hepatic insufficiency, or immunosuppressant use.

There were no documented intra-operative complica-
tions, (including bladder injuries, spermatic cord injuries, 
or major vascular injuries) in either the PUPO group or the 
control group. There was also no difference in post-operative 
complications, 30-day hernia recurrence, readmissions, or 
wound morbidity (including SSO, SSI, or SSOPI) between 
the two groups (Table 2).

Table 1  Comparison of PUPO and control groups for propensity-
matched variables

Numbers after proportions are counts of subjects. p values obtained 
using Chi-square test with Pearson’s correction

Selected variables PUPO group
(N = 65)

Control group
(N = 195)

p-value

BMI categories p = 0.68
  < 30 85% (55) 87% (169)
  ≥ 30 15% (10) 13% (26)
Age categories p = 0.96
 18–29.9 0% (0) 1% (1)
 30–39.9 2% (1) 2% (3)
 40–49.9 2% (1) 3% (5)
 50–59.9 12% (8) 11% (22)

  ≥ 60 85% (55) 84% (164)
ASA class p = 0.8
 1 11% (7) 13% (25)
 2 54% (35) 53% (103)
 3 34% (22) 31% (60)
 4 2% (1) 4% (7)

Patient nicotine use within 1 month of 
surgery

p = 0.92

 Yes 14% (9) 14% (28)
 No 86% (56) 86% (167)
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Discussion

One of the frequent challenges faced by hernia surgeons is 
the management of groin hernias in patients who have a 
history of prior pelvic surgery. With an estimated 191,000 
new cases of prostate cancer diagnosed each year in the 
USA; prostatectomy is one of the more common pelvic uro-
logic surgeries [5]. Previous prostatectomy is an important 
acquired risk factor for the development of primary inguinal 
hernia [3]. Males who have undergone a radical prostatec-
tomy have nearly a fourfold increase in the need for inguinal 
hernia repair, with a majority of those hernias occurring 
within a few years after prostate surgery [6, 7]. Laparoscopic 
or robotic-assisted prostatectomy carries a 6.7–14.7% rate 
of post-operative inguinal hernia formation [8–10]. Some 
surgeons have even recommended prophylactic hernia repair 
be considered at the time of prostatectomy [11, 12]. Given 
the frequency of prostatectomies, this leads to a large num-
ber of patients with a pelvic surgical history who present for 
inguinal hernia repair.

Although the exact mechanism of hernia formation after 
prostatectomy is unclear, there is an inseparable relationship 
between the prostate and the myopectineal orifice [13]. Dur-
ing prostatectomy the retropubic space of Retzius is violated 
and dissection through this region causes adhesions and scar 
tissue formation; which can make subsequent entry into this 
tissue plane much more difficult. Furthermore, the scarred 
tissue planes may cause bladder adhesions and limit the sur-
geon’s ability to perform a complete medial inguinal dissec-
tion [14], and potentially lead to an increased risk of bladder 

injury. For these reasons, expert guidelines have generally 
recommended that surgeons consider an anterior approach 
when managing these patients [3].

Despite the guidelines, several studies have examined 
the safety and feasibility of the MIS techniques on patients 
with a history of PUPO. One single-surgeon case-con-
trolled study found no difference in minor post-operative 
complications, length of stay, or early recurrence rate 
when performing a laparoscopic TEP repair on previous 
prostatectomy patients compared to patients with no surgi-
cal history [15]. Dulucq et al. found similar results when 
examining their single-surgeon experience with TEP after 
previous lower abdominal surgery [16]. Prassas et al. retro-
spectively reviewed 301 elective laparoscopic TEP repairs 
and found there was a higher incidence of post-operative 
scrotal hematoma in patients with prior lower abdominal 
surgery, but found no difference in pain or recurrence rate 
in their 20-month mean follow-up period [17]. The studies 
evaluating laparoscopic TAPP after prostatectomy have 
demonstrated similar findings as the TEP studies. Peitsch 
evaluated their experience with TAPP repair after prior 
open radical prostatectomy. They had one patient out of 51 
who needed a laparoscopic drainage for a hemato-seroma 
48 h after the initial operation, but no major vascular or 
bladder injuries were reported [14]. Other studies evalu-
ating laparoscopic TAPP have also concluded it to be a 
safe and feasible option for patients with history of radical 
prostatectomy but do acknowledge its difficulty even for 
experienced laparoscopic surgeons [18, 19]. One of these 
studies reported two bladder injuries in their early learning 

Table 2  Comparison of 
outcomes for PUPO subjects 
and propensity score matched 
controls

Numbers after proportions are count of subjects. p values obtained using Chi-square test with Pearson’s 
correction
a Includes surgical site infections, seromas, hematomas, wound dehiscence, enterocutaneous fistula, celluli-
tis, non-healing incisional wound, fascial disruption, abscesses, and stitch abscess

Selected variables PUPO group
(N = 65)

Control group
(N = 195)

p-value

Intra-operative complications 0% (0) 0% (0)
Post-operative complications (any) 14% (9) 8% (16) p = 0.18
 Surgical site occurrences (SSO)a 8% (5) 3% (6) p = 0.56
  Surgical site infection (SSI) 0% (0) 1% (1) p = 0.11
  Seroma 6% (4) 2% (4) p = 0.32
  Hematoma 2% (1) 1% (1) p = 0.67

 SSO or SSI requiring procedural intervention 0% (0) 1% (1) p = 0.56
 Other complications, not specified 6% (4) 5% (9) p = 0.62

Hernia Recurrence 0% (0) 0% (0)
Readmission p = 0.41
 Yes 5% (3) 3% (5)
 No 95% (62) 97% (190)

Reoperation p = 1.0
 Yes 2% (1) 2% (3)
 No 98% (64) 98% (192)
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period but reported an overall decrease in morbidity from 
9.8 to 1.5% by the second half of the study period, sug-
gesting there is a definite learning curve [18].

To our knowledge, this is one of the first studies to eval-
uate robotic-assisted inguinal hernia repair in patients with 
a history of PUPO. Given the conclusions drawn from the 
previous studies evaluating laparoscopic TAPP, a proce-
dure very similar to that of the robotic approach, it is not 
surprising that our results showed similar findings. We 
found no difference in intra-operative or post-operative 
complications, 30-day recurrence, or readmission rates 
in this national patient cohort. There were also no docu-
mented major vascular, bladder, or spermatic cord injuries. 
The robotic platform offers surgeons enhanced dexterity 
and wristed instrumentation which may make dissecting 
through difficult scarred tissue planes more manageable. 
The three-dimensional high-definition stabilized image 
may also improve the surgeon’s ability to identify criti-
cal structures to help avoid inadvertent injury. Although 
we acknowledge the existence of a learning curve for the 
robotic-assisted approach, some may argue the learning 
curve is faster than that of the laparoscopic approach to 
inguinal hernia repair.

There are several limitations to this study. First, the 
patients were not randomized to receive robotic repair, 
they were chosen by the surgeon based on patient charac-
teristics and surgeon expertise, which may have excluded 
particularly complex patients. Second, the AHSQC data-
base relies upon surgeon-entered data with detailed sur-
gical history not always documented with every patient. 
While we chose to include patients with a history of a uro-
logic pelvic operation, there may be significant heteroge-
neity within this cohort as we do not have the exact opera-
tions performed. In addition, the contributing surgeons to 
the AHSQC have a particular interest and expertise in the 
field of hernia surgery; this may skew the dataset to repre-
sent more experienced surgeons. Finally, we acknowledge 
our dataset only offers information on short-term post-
operative outcomes (30 days) and further inquiry will be 
required to gain insight into long-term outcomes such as 
hernia recurrence.

The open anterior hernia repair remains a safe and via-
ble option for patients with a history of previous pelvic 
surgery; however, our findings suggest that in an expe-
rienced surgeon’s hands, robotic-assisted inguinal hernia 
repair may be a safe and effective alternative option in 
patients with prior urologic pelvic surgery who were pre-
viously thought to be poor minimally invasive candidates.
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