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ABSTRACT

Introduction: The enhanced-view totally extraperitoneal (eTEP) approach is increasingly being used to tackle large
ventral and incisional hernias. We are presenting a case of robot-assisted eTEP with unilateral transversus abdominis
release (TAR) without crossover through all midline ports for an open appendectomy site boundary hernia.

Materials and Methods: Patient presented with a large incisional hernia at the open appendectomy site. Contrast-
enhanced computed tomography revealed disruption of linea semilunaris on right side, with a 12-cm defect having large
bowel and omentum as content of hernia sac. We planned a unilateral eTEP approach without crossover. We performed
a diagnostic laparoscopy to inspect the contents of the hernia sac by inserting a 5-mm port in the left subcostal region.
The peritoneal cavity was deflated, and access was made in the retro-rectus space via right subcostal region using optical
entry. Three ports were inserted on the right side on linea alba, in the retro-rectus space. Robotic system was docked, eTEP
space developed, and right-sided TAR was done saving the neurovascular bundles. The posterior rectus sheath complex
and anterior defect was closed using barbed sutures. A 20 � 25-cm medium weight polypropylene mesh was placed.

Result: The operative time was 160 min and estimated blood loss was 50 mL. Postoperative stay in the hospital was
uneventful and the patient was discharged on postoperative day 2. She is doing well at 9 mo followup. This case was
unique as it was a unilateral eTEP/TAR without crossover, using robotic approach. We could not find any published report
of similar approach of posterior component separation using robot.

Conclusion: Robotic eTEP/TAR is a safe and feasible approach to tackle large incisional hernias. Robotic system provides
distinct advantages in dissection, identifying the planes and suturing in eTEP space.
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eRS, eTAR, AWR, abdominal wall reconstruction.
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INTRODUCTION

Hernia and its treatment as a concept have been present
since the beginning of our time.1 Minimal-access hernia
surgery has a goal of a robust repair with minimal com-
plications. The extended-view totally extraperitoneal
(eTEP) technique allows entry into the preperitoneal or
retro-rectus space from any portion of the anterior abdom-
inal wall, while permitting additional room for dissection
of more complex hernias. The eTEP approach is increas-
ingly being used to tackle large ventral and incisional
hernias.2 A challenging situation encountered by abdom-
inal wall reconstruction surgeons is the boundary hernia
that occurs following subcostal or lumbar trans- and ex-
traperitoneal approaches during elective surgery, or as an
outcome of emergency surgical reconstruction of trau-
matic lesions in an area extending from the intercostal
region to the iliac crest, i.e., the lateral abdominal wall.3

The laparoscopic eTEP access approach to ventral hernias
is a versatile method to address a wide variety of abdom-
inal wall defects, but retains its limitations because of
straight instruments with limited degrees of freedom and
difficult suturing in small spaces.

New robotic techniques are being developed in complex
abdominal wall hernias with promising results. Endo-wristed
movements, three-dimensional visualization, and excellent
ergonomics for the surgeon have contributed to this tech-
nique becoming a more adoptable technique than its lapa-
roscopic counterpart.4 The robotic platform potentially offers
some advantage over laparoscopy, with the ability to per-
form intracorporeal suturing quickly and effectively.5

CASE REPORT

The patient was a 43-year-old female (height, 155 cm;
weight, 70 k; BMI (Body Mass Index), 29.1 kg/m2) who
presented with an incisional hernia, M4, L2,3,4 (EHS (Euro-
pean Hernia Society) Classification)6 at the open appendec-
tomy site. The patient underwent open appendectomy in
2018 and developed surgical-site infection in the postoper-
ative phase, which was managed conservatively. On exam-
ination, a large defect was palpable at the previous incision
site with cough impulse (Figure 1). Contrast-enhanced com-
puted tomography of the abdomen was done, which re-
vealed disruption of linea semilunaris on the right side, with
a 12-cm defect in the right lateral abdominal wall having
small bowel, large bowel, cecum, and omentum as contents
of hernia sac (Figure 2). The defect margin inferiorly was
the iliac crest, lateral abdominal wall muscles were thinned
out and retracted while the rectus muscle and sheath on the

right side were well preserved. We planned a robotic unilat-
eral eTEP approach without crossover.

SURGICAL TECHNIQUE

The patient is positioned semilateral position with 45° left
tilt and arms tucked to the sides. Urinary catheter was

Figure 1. Preoperative picture of the patient.

Figure 2. Preoperative CT scan showing large right-sided inci-
sional hernia (M2 L2,3,4).
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placed and the table was flexed in a manner so as to open
the space between the subcostal margin and iliac crest.
Relevant anatomy was marked, including the xiphoid pro-
cess, bilateral subcostal margins, symphysis pubis, iliac
crests, linea alba, and semilunar lines. Pneumoperitoneum
was created from the left subcostal region using a Veress
needle, and a diagnostic laparoscopy was done to inspect
the contents of the hernia sac after inserting a 5-mm port.
The peritoneal cavity was then deflated, and access was
made in the retro-rectus space via the right subcostal
region using optical entry. Three 8-mm ports (supra-um-
bilical, umbilical, and suprapubic) were inserted on the
right side of the linea alba, in the retro-rectus space. The
DaVinci Si Robotic system was docked (Figure 3, A and
B), and extended-view totally extraperitoneal (eTEP)
space was developed using monopolar scissors and Cadiere

grasper. The hernia sac was dissected down, and the con-
tents were reduced after adhesiolysis. Right-sided transver-
sus abdominis release (TAR) was done, saving the neurovas-
cular bundles along the way to prevent the denervation of
the rectus abdominis muscle (Figure 4). The entire right

Figure 3. A, Port position and docked robotic system; B, diagrammatic representation of port position.

Figure 4. Robotic transversus abdominis muscle release.
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extraperitoneal space was developed till the lateral border of
the psoas muscle was reached, the pelvic spaces of Retzius
and Bogros were laid open, and the subcostal, subdiaphrag-
matic spaces were dissected out. The posterior rectus sheath-
peritoneum complex and anterior hernia defect were closed
using barbed sutures (Figure 5 and Figure 6). A 20 � 25-cm
medium-weight macroporous polypropylene mesh was
placed without fixation in the retro-muscular space created
(Figure 7). No drains were placed.

RESULTS

The operative time was 160 min and estimated blood loss
was 50 mL. The patient was ambulated the same day in
the evening. She had limited pain and did not receive
any analgesics beyond the second postoperative day.
Postoperative stay in the hospital was uneventful and
the patient was discharged on postoperative day 2. She
is doing well at 9 mo followup (Figure 8). There was
no bulge present at the previous hernia site even on
coughing or standing up.

DISCUSSION

This defect of the linea semilunaris was challenging to
deal with because of damage to the lateral abdominal
muscles and proximity to the iliac crest. Various ap-
proaches have been tried for these boundary hernias in-

cluding bridging repairs (intraperitoneal onlay mesh re-
pair) with or without defect closure. The problem faced is
that of pseudorecurrence and functionally poor result as
the patient continues to feel a bulge in the postoperative
period. Lateral hernias are very difficult to close, and
adequate and stable mesh overlap is a limitation, leading
to high recurrence rates.

Therefore, we have now moved to the eTEP approach
where it is possible to provide adequate muscle and mesh
cover after posterior component separation. Most of the
time, eTEP approach involves crossover by cutting the
posterior rectus sheath in the midline and connecting the
retro-rectus space on both sides of the linea alba (the
“crossover”). In this case, we decided to do a unilateral
approach as the defect was in the region of the linea
semilunaris and the entire width of the right posterior
rectus sheath (which was approximately 8 cm in this case)
was available as a margin to be covered with the mesh (as
seen on preoperative CT (Computed Tomography) scan).
We also added a diagnostic laparoscopy using a 5-mm
port in the left subcostal region to be sure about the
contents, which were small bowel, large bowel, cecum,
and omentum in this case.

In our approach to eTEP, we do not fix the mesh and
release the pneumoperitoneum under direct vision as-

Figure 5. Closure of the peritoneal defect.

Figure 6. Closure of the anterior abdominal wall defect.

Figure 7. Placement of mesh in the retro muscular space.

Figure 8. Postoperative picture of the patient.
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suring the flat placement of the mesh between the
anterior and posterior layers. A review of literature
showed that Novitsky et al7 fixed the mesh in open TAR
using full-thickness, transabdominal fixation using
slowly absorbing monofilament sutures. Belyansky et
al2 in their description of the eTEP approach described
various methods of mesh fixation like transfascial su-
tures, tacks, or fibrin sealant glue but in recent experi-
ence, have migrated to no fixation. Our technique of no
mesh fixation has provided good results and corrobo-
rated by other studies.8

Usually, the DaVinci Si robotic system requires triangu-
lation of ports to avoid external arm clashing, while in
this case, the ports were in a straight line. This chal-
lenge was overcome by adequate spacing of the ports
and using only 2 instrument arms with the camera. The
flex in the table also helped in providing space for the
docked robotic arms. This technique provides good
cosmesis and satisfactory result to the patient by pro-
viding adequate muscle and mesh coverage to the de-
fect.

The robot offers advantages including a three-dimen-
sional view, accurate and precise dissection, stable plat-
form, and seven degrees of freedom of motion within
reduced space.9–11 Visualization is steady and allows
depth perception that is lacking in traditional laparoscopy.
Additionally, this technology provides adaptive downscal-
ing of the surgeon’s movement, eliminating tremor. The
degrees of freedom of each instrument permit virtually
every angle desired for retraction, dissection, and suturing
in difficult areas. We could not find any published report
of a similar approach of eTEP/TAR without crossover
using robot.

CONCLUSION

Robotic eTEP/TAR is a safe, feasible, and effective tech-
nique to deal with lateral/boundary ventral hernias.
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