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Implications of laparoscopic inquinal hernia repair on
open, laparoscopic, and robotic radical prostatectomy
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Purpose: There have been anecdotal reports of surgeons having to abandon radical prostatectomy (RP) after laparoscopic inguinal
hernia repair (LIHR) due to obliteration of tissue planes by mesh. Nodal dissection may also be compromised. We prospectively collected
data from four experienced prostate surgeons from separate institutions. Our objective was to evaluate the success rate of performing
open RP (ORP), laparoscopic RP (LRP) and robotic assisted RP (RALRP) and pelvic lymph node dissection (PLND) after LIHR, and the
frequency of complications.

Methods: A retrospective analysis of prospectively maintained databases of men who underwent RP after LIHR between 2004 and
2010 at four institutions was undertaken. The data recorded included age, preoperative prostate-specific antigen, preoperative Gleason
score, and clinical stage. The operative approach, success or failure to perform RP, success or failure to perform PLND, pathological stage,
and complications were also recorded.

Results: A total of 1,181 men underwent RP between 2004 and 2010. Fifty-seven patients (4.8%) underwent RP after LIHR. An ORP was
attempted in 19 patients, LRP in 33, and RALRP in 5. All 57 cases were able to be successfully completed. Ten of the 18 open PLND were
able to be completed (55.6%). Four of the 22 laparoscopic LND were able to be completed (18.2%). Robotic LND was possible in 5 of 5
cases (100%). Therefore, it was not possible to complete a LND 56.8% of patients. Complications were limited to ten patients. These
complications included one LRP converted to ORP due to failure to progress, and one rectourethral fistula in a salvage procedure post
failed high intensity focused ultrasound.

Conclusions: LIHR is an increasingly common method of treating inguinal hernias. LIHR is not a contra-indication to RP. However PLND
may not be possible in over 50% of patients who have had LIHR. Therefore, these patients may be under-staged and under treated.
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Radical prostatectomy (RP) can be a challenging operation
regardless of the surgical technique employed. There have
been anecdotal reports of surgeons having to abandon RP
after laparoscopic inguinal hernia repair (LIHR) due to inter-
ference or obliteration of tissue planes by mesh. Moreover,
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nodal dissection may also be compromised by the mesh.
LIHR is less commonly performed than open inguinal her-
nia repair [1]. However, LTHR is becoming increasingly popu-
lar in North America and Europe [2]. The percentage of her-
nia repairs performed laparoscopically varies from 1% to 30%
depending on the centre [2]. The number of LIHR performed
is likely to increase over time as more surgeons become fa-
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miliar with the technique.

There is an increasing trend to manage patients with D’Amico
low risk prostate cancer with active surveilance [3]. Therefore,
the percentage of patients undergoing RP with D’Amico inter-
mediate or high risk factors is increasing. These patients may
benefit from pelvic lymph node dissection (PLND) [4].

We prospectively collected data from four experienced
prostate surgeons from separate institutions. We report on
our experience with open RP (ORP), laparoscopic RP (LRP)
and robotic assisted RP (RALRP). Our objective was to evalu-
ate the success rate of performing RP and PLND after LIHR
with the three most common operative techniques.

A retrospective analysis of prospectively maintained databas-
es of men who underwent RP after LIHR between 2004 and
2010 at four institutions was undertaken. The operative ap-
proach and decision to perform a PLND were at the surgeons’
discretion. PLND was attempted in two of 11 patients with
D’Amico low risk prostate cancer and 27 of 31 patients with
D’Amico Intermediate risk prostate cancer. All patients with
D’Amico high risk prostate cancer (15) had attempted PLND.

The data recorded included age, preoperative prostate-spe-
cific antigen (PSA), preoperative Gleason score, and clinical
stage. The operative approach, success or failure to perform
RP, pathological stage, and complications were also recorded.

The specific placement of the mesh was also recorded as
left, right or bilateral. Moreover, the impact that this had on
PLND was recorded including whether only unilateral PLND
was possible due to interference or obliteration of tissue planes
by mesh. A successful PLND was defined as a bilateral obtura-
tor lymph node (LN) dissection. However, it was noted if only
a unilateral PLND was possible.

Table 1. Patient characteristics

Characteristic ORP LRP RALRP
RP number 19 33 5
Mean age (yr) 62.6 63 554
Mean PSA (ng/mL) 55 8.2 6.4
Median Gleason grade 7 7 7
Attempted PLND 18/19 22/33 5/5
Successful PLND, n (%) 10/18(55.6) 4/22(18.2) 5/5(100)
Bilateral LIHR+Successful 3/7 (43) 3/12(25) 3/3(100)
PLND, n (%)
Unilateral LIHR+Successful -~ 7/10 (70) 1/10(10) 2/2(100)

Bilateral PLND, n (%)

In our multi-institution study, a total of 1,181 men underwent
RP between 2004 and 2010. Fifty-seven patients (4.8%) un-
derwent RP after LIHR with 28 patients having a previous bi-
lateral LIHR (2.4%) and 29 a unilateral LIHR (2.4%). An ORP
was attempted in 19 patients, LRP in 33, and RALRP in 5. The
patients’ characteristics are shown in Table 1. The mean age
and PSA were 60.3 years, and 6.7 ng/mL respectively.

All 57 RP cases were able to be successfully completed with
no cases abandoned. Of the 19 ORP a PLND was attempted in
18 cases. Only 10 of the 18 open PLND were able to be com-
pleted (55.6%). Of the 33 laparoscopic cases, PLND was at-
tempted in 22. Only 4 of these cases (18.2%) were able to have
a bilateral PLND and a further 9 (40.9%) had a unilateral dis-
section. Robotic PLND was possible in 5 of 5 cases (100%).

Combining data from all methods of RP, a PLND was at-
tempted in 44 of the 57 patients (77.2%). However, it was not
possible to complete a PLND in 25 of the 44 patients (56.8%).
This was due to the proximity of the mesh to the pelvic side
wall and resultant fibrotic reaction preventing clean dissec-
tion of the iliac vessels and Obturator nerve.

Complications were limited to ten patients. These compli-
cations are presented in Table 2. Complications were graded
using the Clavien-Dindo [5] system. There were two grade 3a
complications which included a lymph leak and an urinoma.
Both of these collections required radiological drainage and
settled without further sequelae.

There were 4 grade 3b complications. Two of these compli-
cations were recognised and corrected at the time of RP. These
included the conversion of a LRP to an ORP due to failure to
progress, and an inadvertent cystotomy. The recto urethral
fistulae occurred in a patient who had an ORP post failed high

Table 2. Complications of RP post-LIHR

Complication No. CIavgn-Dlpdo
classification
AUR 1 2
Wound infection 1 2
Blood transfusion 2 2
Lymph leak 1 3a
Urinoma 1 3a
LRP converted to ORP 1 3b
Recto-urethral fistulae (salvage HIFU) 1 3b
Cystotomy 1 3b
Bladder neck contracture 1 3b
Total 10

RP, radical prostatectomy; ORP, open RP; LRP, laparoscopic RP; RALRP,
robotic assisted RP; PSA, prostate-specific antigen; LIHR, laparoscopic
inguinal hernia repair; PLND, pelvic lymph node dissection.
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RP, radical prostatectomy; LIHR, laparoscopic inguinal hernia repair;
AUR, acute urinary retention; LRP, laparoscopic RP; ORP, open RP; HIFU,
high intensity focused ultrasound.
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intensity focused ultrasound. This was discovered in the post
operative period and required a defunctioning colostomy. The
colostomy was able to be reversed and the patient recovered
well. The bladder neck contracture required a bladder neck
incision and was able to be stabilised endoscopically.

Prior LIHR has a risk of abandonment of RP due to the loss
of normal tissue planes. Subsequent reports have shown that
LIHR is not a contra-indication to ORP [6]. However, this is
the first paper that evaluates the safety of ORP, LRP, and RAL-
RP after LIHR. In our series all 57 patients had a successful RP
post-LIHR. Thus RP is a safe and reasonable treatment option
for patients with prostate cancer. The laparoscopically placed
mesh does make ORP, LRP and RALRP more difficult.

We recognize the limitations of our study. This study is lim-
ited by the small numbers of patients involved, particularly
in the RALRP group. Additionally, all data was retrospectively
reviewed from a prospective database. While this study dem-
onstrates that RP is safe post LIHR, we omitted to document
the impact that LTHR has on the RP surgical time. Moreover,
our study would have been enhanced by greater homogene-
ity of surgical technique and management.

Additional information from our general surgical colleagues
may have allowed us to determine good and poor prognostic
factors for RP and PLND post LIHR. These factors include
the size of the mesh used, whether the LIHR was performed
transperitoneally or extraperitoneally, the method of mesh
attachment and the duration of time between LIHR and RP.

Regardless of RP technique the mesh and resultant fibrosis
impede retraction. Furthermore, the mesh may be adherent
to the bladder. This requires careful dissection to prevent in-
advertent cytotomies. The advantage with LRP and RALRP is
that it is not necessary to cut through the mesh to gain access
to the retropubic space. However, it is necessary to mobilise
the bladder from the surrounding fibrosis to allow the blad-
der to parachute down for the urethral anastomosis.

The placement of mesh for a LIHR may not be confined to
the affected side. Depending on the approach taken by the
general surgeon involved, the mesh may be placed across the
midline and even cover the contralateral External Iliac Vein.
This may prevent the safe dissection of the contralateral obtu-
rator LNs. Moreover, there are reports in the literature of mesh
migrating from its original position leading to significant
morbidity [7]. As a result it is recommended that when mesh
is placed pre-peritoneally that all tears in the peritoneum are
repaired, and it is secured to surrounding structures [8].
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PLND offers important prognostic information and patients
with limited LN metastases may derive a therapeutic benefit.
Moreover, PLND is the most accurate staging procedure for
the presence of LN metastases [9]. There is debate in the litera-
ture as to who would benefit from PLND and the extent of the
PLND. The 2010 National Comprehensive Cancer Network
guidelines state that any patient with a 2% risk of LN metas-
tases should undergo PLND [10]. Meanwhile the current Eu-
ropean Association of Urology guidelines are more moderate
and recommend that patients with higher than 7% risk of LN
metastases undergo PLND [4]. It is estimated that patients
with D’Amico low risk prostate cancer have a risk of LN me-
tastases of less than 7% [10]. However, the risk of LN metasta-
ses in patients with a Gleason score > 7 is 25% [11].

Touijer et al. [12] have demonstrated that by including the
hypogastric, external iliac and obturator fossa LNs (ePLND)
there is a statistically significant increased rate of positive LN
detected compared to external iliac node dissection alone.
ePLND has shown a higher detection of nodal metastases
(14.3% vs. 4.5%, P=0.004) [12]. Moreover, this dissection also
resulted in a statistically significant increase in the median
number of nodes resected (13 vs. 9, respectively, P<0.001) [12].

However, the patients undergoing ePLND had a signifi-
cantly longer operating time (30 minutes, P<0.001) [11]. In
addition, compared to patients omitting PLND, there was a
statistically significant increase in postoperative complica-
tions (P<0.001) [12]. The data revealed in Touijer’s populaton,
if 1,000 patients underwent ePLND compared to no PLND,
an additional 140 patients would have nodal metastases de-
tected at the cost of an additional 40 patients experiencing a
grade 3 complication [12]. Likewise, for every 10 patients who
only underwent an external iliac LN dissection one patient
with LN metastases were missed compared with those patients
who underwent ePLND [12].

In addition to its diagnostic role, some authors suggest that
PLND may also have a therapeutic role [13]. The National
Cancer Institute Surveillance Epidemiology and End Results
Program database followed patients undergoing RP for great-
er than 10 years. This database demonstrated the larger the
number of nodes dissected the greater the likelihood of iden-
tifying LN metastasis and improved prostate cancer specific
survival [14]. This benefit is also conveyed to node-negative
patients raising speculation that adequate PLND may control
occult micro-metastatic nodal disease [14].

Thus all patients with a risk of LN metastases in excess of
7% should undergo bilateral PLND. However this may not be
possible in up to 56.8% of patients who have had LIHR. In our
series only 43.2% of PLND after LIHR were possible. The most
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success was encountered with RALRP, however as this group
only has 5 patients, it is difficult to draw any conclusions. The
least success was found with the LRP group, with only 18.2%
of patients being able to undergo a successful PLND. Thus af-
ter LIHR there are a large percentage of patients who may be
under treated and under staged.

In conclusion, LIHR is an increasingly common method
of treating inguinal hernias. LIHR is not a contra-indication
to RP. However PLND may not be possible in over 50% of pa-
tients who have had LIHR. Therefore, these patients may be
under-staged and under treated.
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