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ABSTRACT

Background: Both umbilical and epigastric hernias may
be associated with rectus muscle divarication. In such
cases, isolated repair of combined hernia defects can
have high recurrence rates and poorer cosmetic out-
comes, thus the repair of both pathologies ought to be
favored. The goal of the study below is to provide
detailed technical aspects of the endoscopic retro-rectus
mesh repair.

Methods: We chose a group of 16 patients who under-
went the repair of ventral hernias associated with both
primary and incisional rectus diastasis, using the
extended-view of a totally extraperitoneal Rives-Stoppa
repair (eRives) technique. All defects were< 6 cm in
width. Our outcome measures perioperative complica-
tions and early recurrences.

Results: The approach used in our study has led to zero
cases of perioperative complications and only one early
recurrence.

Conclusions: We believe that the e-Rives repair is the
optimal approach for ventral hernias associated with dias-
tasis recti. This technique additionally produces favorable
cosmetic outcomes that granted our results a well-
deserved recognition in the medical literature.
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view totally extraperitoneal, eTEP.

INTRODUCTION

Both primary and secondary (incisional) umbilical and
epigastric hernias are common in adults. Currently,
while there is no standardized surgical approach; there
is evidence for both suture and mesh-augmented
repair.1 Rectus divarication is a reduced consistency
and subsequently increased length of intercrossed
fibers of the linea alba that separates both aponeuroses
of the rectus abdominis muscles.2 However, umbilical
or epigastric hernias are associated with rectus diastasis
in some cases.3 In these circumstances, the correction
of the ventral hernia defect without the proper treat-
ment of the diastasis may lead to an increased risk of re-
currence due to the poor quality of the surrounding
tissue.4 Approaches to correct both defects are highly
variable in the medical literature, including open, mini-
mally-invasive, and hybrid repairs.5

We describe an endoscopic technique for these patients with
midline hernias (both primary and incisional) and co-existing
rectus divarication. We consider this entity to be a good indi-
cation for the extended-view totally extraperitoneal (eTEP)
approach repair, a technique that has been recently pub-
lished by Igor Belyansky, et al.l for the repair of ventral and
incisional hernias.6 According to our experience, some cases
did not require the performance of the posterior component
separation (eTAR), since the transverse parietal defect does
not usually exceed 6cm. Under these circumstances, we
rather use the term “eRives” to name the procedure we
employ, than the “eTEP approach”, which is a generic term.

METHODS

We retrospectively analyzed all patients with ventral hernias
associated with rectus diastasis operated via an endoscopic
retromuscular approach. All patients were administered a
general anesthesia.

The retromuscular space was approached with the open
technique, through the lateral edge of the left rectus abdom-
inal muscle on the umbilical line. A 10mm camera port was
inserted, and CO2 was used to insufflate to a pressure of 12–
14mmHg. The retromuscular space was bluntly dissected
with the aid of the camera (a rigid angled laparoscope).
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Two 5mm ports were introduced in the same line with the
optic port superior and inferior. After dissecting the left
retro-rectal space, the midline was crossed in the plane of
the falciform ligament, outside the hernia defect. (Figure 1).

The right side rectus muscle with its sheath was identified
and the posterior leaf of the sheath was incised longitudi-
nally on its endo-abdominal surface at 0.5 cm from the
medial aspect. The right side retro-rectal space dissection
is performed in a similar manner, to the left, being fol-
lowed by the dissection of the hernia defect (Figure 2).

During the dissection of the hernia sac, the peritoneal cav-
ity is usually opened without any notable effect on the
procedure. In case of small defects, when the protrusion
consists of preperitoneal fat, the peritoneum could be
maintained closed. The dissection is completed superiorly
under the xyphoid process and inferiorly for minimum
5 cm below the defect.

Two more additional trocars were subsequently inserted:
a 10mm port on the midline in the inferior point of

dissection and a 5mm one in the right upper quadrant. All
peritoneal leaks were closed using a barbed absorbable
suture (V-Loc 2/0) (Figure 3). If the peritoneal defect is
large, the closure is done with running suture; if other-
wise, with separate points.

The anterior rectus sheath was then closed with the nar-
rowing of the linea alba using a running suture with non-
absorbable barbed suture (V-Loc 0) (Figure 4). The
insufflation pressure was dropped to 8 – 9mmHg, while
the anesthetist optimized the muscle relaxation in order to
decrease suture tension. The left hand of the operating
surgeon gently puts a pressure against the abdominal wall
and enhances the application of the surgical sutures.

The newly-created retro-muscular space was measured
and the mesh was cut to fit the size. The mesh was inserted
through the median 10mm port and arranged in order to
keep flat. Usually, the mesh is fixed with one single nonab-
sorbable 2/0 stitch to the posterior sheath on its upper ex-
tremity (Figure 5). Apart from four isolated cases, where

Figure 1. Dissection of the retro-rectus space.

Figure 2. Aspect of hernia defect and diastasis.

Figure 3. Closure of the posterior layer tears.

Figure 4. Closure of the anterior rectus sheath.
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the dissection was difficult, no systematic drainage was
needed. The final aspect is presented in Figure 6.

RESULTS

Sixteen patients with associated rectus diastasis and ven-
tral hernias were prospectively evaluated between
February 3, 2017 and January 17, 2019. Ten male and six
female patients of an age between 39 and 66 years old,
formed our cohort study. The operating time ranged from
2hours and 45minutes to 5 hours, with 1 to 2 hours for
the suture of the anterior sheath. The size of the hernia
defect was between 1 and 4 cm, and the maximum size of
the diastasis was between 4 and 6 cm, in compliance with
the German classification.7

Our preference was for the medium-weight macroporous
polypropylene mesh, with dimensions varying between
20� 12 cm and 35� 20 cm.

All patients were mobile on postoperative day (POD) 1.
The postoperative pain was low, ranging between 1 and 2,
in the evening of the procedure, and between 1 and 3 in
the POD 1. All patients received nonopioid (Paracetamol)
treatment for 1 to 3days. Patients were typically discharged
after an average of 2.53 days (between 1 and 5days).
Patients were able perform their duties after an average of
21 days.

All patients were postoperatively followed up at 1month,
6months, and 1 year. There were no postoperative compli-
cations, with no disruptions at the level of the diastasis. We
had one recurrence at the umbilical level, within six months
after surgery. We believe that its occurrence was a result of
the prosthesis poorly covering the defect in the lower part.

DISCUSSION

According to the latest Update of Guidelines for laparo-
scopic treatment of ventral and incisional abdominal wall
hernias,8 the eTEP ventral hernia repair may be used to cor-
rect ventral hernias and co-existing diastasis with wide ex-
traperitoneal mesh augmentation and minimal fixation, with
favorable early outcomes regarding pain, infection, and re-
currence. We applied this technique with caution, avoiding
large defects where cosmetic aspect might have suffered.

The procedure combines the advantages of the minimally
invasive approaches with retrorectal mesh placement, res-
toration of the linea alba, avoiding mesh contact with ab-
dominal viscera or subcutaneous space, and offering a
wide space with a larger mesh surface.9

The reason we restored the linia alba in these situations
was not due to aesthetics, but rather to neccessarily lower
the risk of a potential ventral hernia recurrence.

Limitations of the eTEP procedure include prolonged op-
erative time and technical difficulties.9 The suture of the
anterior rectus sheath on the roof of the rectus space can
be particularly difficult. Based on the gained experience,
we concluded that the long duration of the procedure
may be reduced especially by decreasing the time to com-
plete the suture of the anterior sheath.

The laparoscopic extraperitoneal approach still sets limita-
tions and ergonomic challenges to both the available
degrees of freedom and the significance of the operating

Figure 5. Position of the prothesis.

Figure 6. Final aspect.
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surgeon, while requiring extensive technical and mini-
mally invasive surgical expertise for proper execution.10

The position or number of ports as well as the positioning
of the operating team may be modified in order to mini-
mize the technical drawbacks.

No additional expenditures were necessary, as this method
uses standard laparoscopic instruments and meshes.

Recent studies have found ergonomic benefits in the use
of a robotic platform compared to the traditional laparo-
scopy, while the operative time and intra-operative
expenditures have significantly increased.11

Although we did not have a controlled trial, comparing pain
scores between our intraperitoneal onlay mesh and eRives
patients, we have found that the latter had lower need of
analgesics. In these cases,12 this may be due to our applica-
tion of the minimal fixation outside the peritoneal cavity.

We chose to study the eRives technique only for ventral
hernias associated with rectus diastasis in order to have a
cohort of patients who were likely to exhibit similar parie-
tal defects. When the abdominal wall defect is larger than 5
or 6 cm in width, the cosmetic result is not so good because
of the postoperative occurrence of disturbing protuberan-
ces under the skin, after the suture of the midline. We pre-
fer the open approach in cases of ventral hernias
associated with a diastasis larger than 6 cm.

We consider that the procedure should consist in the eTEP
approach of ventral hernias. After the learning curve has
been achieved, more complex cases may be approached.13

CONCLUSIONS

We believe that the eRives procedure is the optimal
choice for ventral hernias with associated diastasis recti.
The technique should be promoted for its cosmetic
results, the reproducibility rate, and for acquiring the prin-
ciples of modern hernia surgery.
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