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Abstract

Background Perineal hernias can be secondarily acquired following abdominoperineal resection of the rectum. While
transabdominal minimally invasive techniques have traditionally used laparoscopy, there are few studies published on the
robotic platform, which has been gaining popularity for other types of hernia repairs. We review the existing literature, share
a video vignette, and provide practical tips for surgeons interested in adopting this approach.

Methods A literature search in Pubmed was performed to include all articles in English describing robotic repair of perineal
hernias with identification of variables of interest related to repair. A case presentation with an accompanying video vignette
and lessons learned from the experience are provided.

Results Seven case reports (four containing video) published between 2019 and 2022 were included. Most articles (n=5)
utilized the Da Vinci Si or Xi, and most patients (n=5) had undergone abdominoperineal resection with neoadjuvant
chemotherapy to treat rectal cancer. Patients were positioned in Trendelenburg with rightward tilt (n =2), modified lithotomy
(n=1), or a combination of the two (n=1). All articles (n="7) reported closing the defect and using mesh. Three articles
describe placing five ports (one camera, three robotic, one assistant). There were no significant intraoperative or postopera-
tive complications reported, and no recurrence noted at 3—27 months follow-up. Based on our experience, as shown in the
video vignette, we recommend lithotomy positioning, using porous polypropylene mesh anchored to the periosteum of the
sacrum and peritoneum overlying the bladder and side wall, and placing a drain above the mesh.

Conclusions A robotic transabdominal approach to perineal hernia repair is a viable alternate to laparoscopy based on low
complication rates and lack of recurrence. Prospective and longer duration data are needed to compare the techniques.

Keywords Robotic - Perineal hernia - MIS - Da Vinci

Perineal hernias are formed when there is a defect in the pel-
vic floor, which allows for the protrusion of intra-abdominal
contents through the perineum [1]. Secondary perineal her-
nias occur after pelvic surgery and most commonly occur
following abdominoperineal resection of the rectum (APR).
Historically, the cited complication rate for standard APR
was 1% [2]; however, with the advent of extralevator APR
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the rates of perineal hernia have been described as high as
26% [3]. Perineal hernias can be surgically repaired via a
perineal or abdominal approach or a combined abdominal
and perineal approach [4].

The robotic platform has been increasingly used for vari-
ous types of abdominopelvic surgery. Perineal hernia repair
is well suited for the robotic approach given the excellent
3-D visualization, ability to work in a limited space and
precise suturing of mesh to close defects. However, only
a handful of institutions have published their experience
using the robotic platform [5—11]. In this study, we sought
to review the existing literature on robotic repair of perineal
hernias, provide a video vignette that illustrates the princi-
ples of robotic repair, and provide practical tips for surgeons
interested in adopting a robotic approach.
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Materials and methods

A literature search was performed using a combination of
the following search terms in Pubmed: “perineal hernia”,
“robot”, “repair.” Inclusion criteria were primary articles in
English describing robotic repair of perineal hernias. Exclu-
sion criteria were review articles, articles describing other
robotic pelvic surgeries, and articles describing non-robotic
approaches to perineal hernia repair. The included articles
were analyzed, and the following variables were tabulated
for the purpose of the review: sample size, study design,
robotic platform, indication, patient positioning, port place-
ment, mesh, and complications.

A case presentation of a patient with a perineal hernia
was described, along with a video vignette. The operative
details of the case and tips gained from this experience were
provided.

This study was approved by the Institutional Review
Board (IRB) at the University of California, San Francisco
(UCSF) Study Number 18-26677.

Results
Literature review

Seven articles published between 2019 and 2022 were
included (Table 1). All seven of the included articles were
single patient case reports, and four articles contained an
accompanying video. Robot types included the Da Vinci Si
(n=3) and Da Vinci Xi (n=2); two articles did not specify
which version of the Da Vinci system they used.

The majority of case reports involved patients who had
undergone an APR (n=35). Half of the studies commented on
patient positioning, opting for Trendelenburg with rightward
tilt (n=2), modified lithotomy (n=1) or a combination of
the two (n=1). The remaining three studies did not spec-
ify patient positioning. All authors successfully closed the
defect and none required conversion to laparoscopy or open.

None of the studies reported significant perioperative or
postoperative complications, and no recurrence was noted
in any of the case reports following robotic perineal hernia
repair, with follow-up appointment times ranging from 3 to
27 months. One study reported a postoperative asympto-
matic seroma that was treated conservatively.

Video vignette

The patient is a 70-year-old man with a history of rectal
cancer invading the prostate who underwent a laparoscopic
sigmoid colostomy with mucous fistula and neoadjuvant

systemic chemotherapy and radiation. This was followed
by a bladder-preserving robotic abdominoperineal resec-
tion and prostatectomy with gracilis muscle flap placement.
Two years later, he presented with prolapsing tissue in the
perineum that caused discomfort while sitting, and he was
diagnosed with a perineal hernia. Preoperative CT scans
showed a moderate sized perineal hernia containing small
bowel on axial, coronal, and sagittal cross-sections (Fig. 1),
and he was scheduled for a robotic dissection of the pelvis
with reduction of small bowel followed by perineal hernia
repair. A transabdominal approach was selected to preserve
the gracilis muscle flap placed during the prior operation.
The steps of the procedure are outlined in the accompanying
video (see linked video). The patient was placed in a low
lithotomy position with Allen stirrups. Four 8 mm robotic
trocars were placed in a straight line from the right lower
quadrant (RLQ) to the left upper quadrant (LUQ) spaced
7 cm apart and an assistant 5 mm AirSeal trocar in the right
upper quadrant (RUQ) (Fig. 2). Arm 1 of the robot in the
RLQ had scissors, arm 2 adjacent to the umbilicus had the
camera, and arms 3 and 4 in the two left-sided ports had
the fenestrated and tip-up grasper. The estimated blood loss
was 50 mL and the Foley was removed at the end of the
case. There were no intraoperative complications, and the
patient was discharged home on postoperative day 2. At 2
and 6 months follow-up, the patient was doing well and no
recurrence was noted on physical exam.

Discussion

Given the relative rarity of perineal hernias, it is not surpris-
ing that the literature on robotic perineal hernia repair con-
sists of only case reports. Despite the small sample size, the
lack of reported complications, need for conversion or her-
nia recurrence albeit in limited follow up make the robotic
platform a promising modality to repair perineal hernias,
particularly those that occur secondary to abdominoperineal
resection of the rectum.

Of note, the variables reported in the case reports are
not standardized; for example, some studies commented on
patient positioning, operative time, and/or port placement
whereas others did not. Future studies on the efficacy of a
robotic approach to perineal hernia repair may benefit from
pooling data across institutions to increase the effective sam-
ple size, as well as establishing a consistent set of reported
variables.

In our accompanying video vignette, we present our
approach to this technique. We opted to position our patient
in lithotomy in case there was a need for a perineal approach
in addition to the robotic abdominal approach. Dissection
and reduction of the hernia is straightforward using robotic
technique. We used a porous, polypropylene mesh to close
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Fig. 1 Pre-operative CT abdomen/pelvis showing the hernia defect (red arrow and star) in the A Axial view, B Sagittal view, and C Coronal

view (Color figure online)

the defect and recommend placing the drain above the mesh.
In doing so, it allows the drain to absorb fluid through the
mesh while keeping the perineum isolated from the abdo-
men. One of the critical aspects of the case is identifying
the appropriate tissue to anchor the mesh in the perineum.
We recommend anchoring the mesh to the periosteum of
the sacrum for strength, anteriorly to the peritoneum over-
lying the bladder, and laterally to the parietal peritoneum
that covers the structures at the pelvic brim comprising the
‘side wall’—these include branches of the iliac vessels,
splanchnic nerves and ureters. There is no ideal location to
anchor sutures laterally in the pelvis. We anchor robustly to
the periosteum posteriorly and a little less robustly by incor-
porating part of bladder muscle wall while anchoring to the
peritoneum anteriorly. Laterally, we are limited to anchoring

to the peritoneum alone in order to prevent direct or traction
injury to the vessels, nerves and ureters in this location. The
purpose of these lateral sutures is more to keep the mesh flat
than for strength—the hope is that because the repair is high
in the pelvis, even if the peritoneum will get stretched due to
the weight of the bowel this will be limited to the deep pelvis
and not present as a perineal hernia.

Since almost universally, perineal hernias occur after
abdominoperineal resection of the rectum (with the rectum
absent), the visualization is typically adequate for both ure-
ters at the pelvic brim. If there is a concern for visualization,
use of ureteral stents with indocyanine green and immuno-
fluorescence [12] would be reasonable, although we did not
feel it was needed for this case. We are also careful to only
take peritoneum when suturing laterally to avoid injury.

@ Springer
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Fig.2 Diagram of the placement of the robotic trocars: four 8 mm
robotic trocars are placed in a straight line from the RLQ to the LUQ
spaced 7 cm apart including the Camera (Cam), with an AirSeal tro-
car (As) in the RUQ

In the limited literature available, the recurrences
with this approach favor comparably to other (perineal)
approaches. We need longer term data to understand if this
strategy is adequate. A systematic review of perineal her-
nia repairs after abdominoperineal excision or extralevator
abdominoperineal excision revealed a primary recurrence
rate of 24.1% (26/108) and second recurrence rate of 26.9%
(7/26) [13]. Further studies are needed to understand the
recurrence rate after abdominal versus perineal repair of
perineal hernias.

In conclusion, the robotic approach to a perineal hernia
repair appears to be a reasonably effective alternative to lap-
aroscopy and may have advantages over other approaches.
Further investigation and collation of data is required to
establish a difference compared to other approaches.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s00464-022-09521-2.
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Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article's Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article's Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
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