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Transversus abdominis release for difficult ventral hernias
— An open challenge for open abdomen
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ABSTRACT

Massive incisional hernias and open abdomen
are serious challenges which the patient and
surgeon face. Even more complicated are non-
midline hernias, parastomal hernias, hernias
near bony landmarks, and recurrent ventral
hernias especially after anterior component
separation. The available reconstructive
techniques may not be sufficient to tackle this
large defect to re-establish the lost abdominal
domain and to create a long lasting successful
tension free repair. The traditional approaches
are haunted by serious complications of wound
infection, skin necrosis and high incidence of
recurrences. Posterior component separation
with transversus abdominis release is a recent
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innovation of Classic Stoppa’s repair that offers
a durable solution to a variety of complex ventral
hernias. We report our initial experience with
two cases of incisional hernias post multiple
laparotomies and large midline rectus defects.
Both had an uneventful post-operative course
and were discharged without any wound
related complications. They are on regular
follow up outpatient visits and no recurrences
were reported till date. This novel approach of
posterior component separation with transversus
abdominis release proves to be safe, effective and
durable technique for difficult abdominal closure
which in future can reduce the incidence of open
abdomen to bare minimum.
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INTRODUCTION

Ventral hernias especially large incisional hernias are a
frequent and challenging problem a surgeon encounters.
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They complicate about 11—23% of all abdominal surgeries
[1]. The failure rates for various form of hernia repair
ranges from 25-54% for primary suture repair, and up to
32% for open mesh repair [2]. Significant comorbidities,
loss of domain and difficult anatomic considerations
make management of massive recurrent hernias difficult.
In patients undergoing multiple laparotomies for various
indications it is not always easy to achieve abdominal
closure, and open abdomen becomes inevitable. Open
abdomen is associated with multiple morbidities like
fistulisation, bleeding, infection etc [3]. Though there
are multiple methods of achieving abdominal closure
in difficult cases, the ideal method of hernia repair has
not yet been found. Non-midline hernias, parastomal
hernias, and recurrent ventral hernias after traditional
anterior component separation present a greater
challenge to repair. Typical reconstructive techniques in
these scenarios would struggle to reestablish abdominal
domain to create a lasting repair. We discuss two cases of
massive incisional hernias in the background of multiple
laparotomies in the past and how this novel approach
of Transversus abdominis release helped in attaining
tension free durable closure.

CASE SERIES

Case 1

A 54-year-old male, agriculture labourer presented
with history of multiple laparotomies, operated elsewhere
presented with complaints of protuberant abdomen. He
did not have any complaints of altered bowel and bladder
habits. He did not have any other specific complaints.
On evaluation he gave history of multiple laparotomies
within the past one year. A year ago he underwent
emergency sigmoidectomy and covering ileostomy for
sigmoid volvulus with gangrene. Two weeks later he
underwent relaparotomy, adhesiolysis and primary
closure of abdominal wall for acute abdomen. Six weeks
later elective Ileostomy reversal was done. Unfortunately
he developed anastomotic leak for which relaparotomy
and resection with fresh anastomosis was done two days
later. This time abdominal closure could not be achieved
and he was managed as open abdomen with daily
dressings and vacuum assisted negative pressure wound
therapy. Once the wound granulated well he underwent
split skin graft covering of the abdominal wound. He
continued to have protruberant abdomen with visible
bowel peristalsis. He was reassured and advised to wear
abdomen corset. On examination his general condition
was good. His abdomen was scaphoid on lying supine
with split skin graft covering the elliptical midline defect
which measured about 10 cm in the middle.Visible bowel
peristalsis were seen. Other system examinations were
normal. Routine laboratory investigations were normal
and he did not have any comorbid illness. Abdominal
imaging confirmed the inspector findings. He was
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planned for surgical exploration. On exploration, a defect
in midline for about 8 cm in width was noted. Rectus was
retracted laterally and could not be brought easily to the
midline.Adhesiolysis was done. It was decided to go ahead
with posterior component separation with Transverse
abdominis release [TAR] since the defect was very wide.
Posterior rectus sheath seperated from the anterior
rectus at about 1 ¢cm from the midline where the previous
linea alba was present. Retrorectus dissection done till
the level of linea semilunaris. Care was taken to preserve
the neurovascular bundles encountered. Incision made
on internal oblique fascia and the transverse abdominis
muscle hooked and divided using an electrocautery. The
transverse abdominis muscle fibres were released along its
entire insertion line at the level of semilunaris extending
from xiphoid process above. Inferiorly, it was separated
till the level of arcuate semilunaris below which the
muscles were deficient and only peritoneum was present.
Laterally the release process was extended till bilateral
psoas muscles were visualized. Superiorly it was extended
till the central tendon of diaphragm. The posterior
rectus sheath was approximated in midline using non
absorbable sutures after placement of intra peritoneal
drains. Polypropylene mesh of size approximately 30x15
cms were placed over the posterior rectus sheath covering
in a sublay fashion and secured. Suction drain tubes were
placed over the mesh covering and anterior rectus sheath
approximated in midline without tension. Skin closed in
midline Figure 1 (A—J). Daily vitals and drain output was
monitored. After considerable decrease in drain output
it was removed on fourth post-operative day. Abdominal
sutures were removed at the end of second post-operative
week. He was subsequently discharged a week later and
was put on abdominal corset. Patient attended his routine
outpatient visit after 2 weeks with no complaints.

Case 2

A 48-year-old male, a cook presented with similar
history of multiple laparotomies presented with
complaints of a bulge in the abdomen along previous scar
site. His only complaint was the need to wear a corset
round the clock and had a bulge on sitting up. Five years
ago he underwent emergency Hartmann’s procedure for
sigmoid transaction following blunt abdominal trauma.
A month later he underwent colostomy reversal. He
developed incisional hernia two months later for which
meshplasty was done. He developed mesh infection
following which he underwent re exploration and
removal of infected mesh. Then he was managed as open
abdomen for two months which after granulation was
managed with split skin graft covering of the abdominal
wound. He continued to have protruberant abdomen with
a bulge which was more prominent on sitting up. He was
forced to wear corset round the clock. On examination,
his general condition was good. There was a bulge of size
approximately 25x10 cms projecting from his anterior
abdominal wall at the site of previous scar. A palpable
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Figure 1(A-J): Stepwise depiction of Posterior component
separation with Transversus abdominis release [TAR] with
sublay mesh. Abdomen defect covered by lax split skin graft.
Visible bowel peristalsis wereseen. Elliptical midline defect
measuring about 10 cm in the middle. On exploration Rectus
was retracted laterally. Adhesiolysis was done (A-D). Posterior
rectus sheath seperated from the anterior rectus at about 1 cm
from the midline. Retrorectus dissection done till the level of
lineasemilunaris. Preserved neurovascularbundles. Transversus
abdominis muscle hooked and divided. The posterior rectus
sheath was approximated in midline. Sublay polypropylene
mesh placed (E-H). Suction drain tubes were placed over the
mesh covering and anterior rectus sheath approximated in
midline without tension. Skin closed in midline (I-J).
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midline rectus defect of 8 cm was noted. Visible bowel
peristalsis were seen. Other system examinations were
normal. Routine laboratory investigations were normal
and he did not have any comorbid illness. Computed
tomography of the abdomen confirmed thinning of the
rectus sheath with focal outpouching of rectus in the infra
umbilical region and herniation of small bowel loops
(Figure 2A). He was planned for posterior component
separation with transversus abdominis release. The
posterior rectus was so thinned out with multiple
inadvertent openings which were closed with absorbable
sutures. Mesh placement was deferred owing to multiple
openings in posterior rectus sheath and previous history
of mesh infection requiring removal. Anterior rectus
sheath was closed as a separate layer with non-absorbable
sutures Figure 2(B—E). Suction drains were placed over
the anterior rectus covering and skin closed over this.
(Figure 2F) He was discharged after an uneventful post-
operative course after two weeks.

DISCUSSION

The Classic Rives- Stoppa hernia repair, described
way back in 1970s, uses the potential space between
the posterior rectus fascia and the rectus muscle. This
technique has been time tested and proven to be an
effective approach for open ventral hernia repairs [4].
This allows placement of prosthetic mesh that extends
approximately 6 to 8 cm on either side of the midline
[5]. However, there are certain circumstances where the
defect is greater and Stoppa’s repair alone is not sufficient
to achieve a tension free midline approximation. Novitsky
in 2012 introduced this new reconstructive technique
of transversus abdominis release [TAR] and showed
durable results with this technique [6]. This technique
is considered as a modification of Stoppa’s GPRVS
Giant Prosthetic Reinforcement of Visceral Sac] [7].
The extended retro rectus plane bounded by the psoas
muscle laterally, central tendon of the diaphragm under
the costal margin superolaterally, the inguinal ligament
inferolaterally, and space of Retzius inferiorly [8]. This
plane is utilized for mesh reinforcement and also to
achieve a tension free midline rectus closure.

The main steps of the procedure are the same whether
done by open or laparoscopic method (Flowchart 1). These
include adhesiolysis, posterior rectus sheath release and
dissection of retrorectus space on one side, transverse
abdominis release following which contralateral posterior
rectus sheath release and dissection of retrorectus space
is done. Opposite side transversus abdominis release is
carried out and closure of posterior fascial layers and
exclusion of intraabdominal viscera is key step to avoid
bowel injury. Closure of the anterior fascial layer. Mesh
placement can be inlay, sublay or onlay although sublay
is the most commonly employed technique.

Transversus abdominis release has several advantages
which includes significant medial mobilization of the
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Figure 2(A-F): Posterior component separation with
Transversus abdominis release [TAR] without mesh placement.
(A) Computed tomography of the abdomen confirmed thinning
of the rectus sheath with focal outpouching of rectus in the
infra umbilical region and herniation of small bowel loops.
(B—E) Incisional hernia with large protruberant sac. Excision
of the scar. Transversus abdominis release. Line of insertion
of Transversus abdominis. (F) Abdominal wound after skin
approximation.

posterior rectus sheath that allows for extensive lateral
dissection in a potentially unlimited space between the
transversus muscle and the underlying transversalis
fascia. It avoids disruption of the nerves and blood supply
to the rectus abdominis and anterolateral abdominal
wall skin thereby avoiding skin necrosis. Even though
the exact clinical significance of preserving these
neurovascular bundles remains debated, damage to the
bundles has been suggested to predispose to abdominal
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Right posterior rectus sheath release
and dissection of
retrorectus space

Right transversus abdominis
release

Left posterior rectus sheath release
and dissection of
retrorectus space

Left transversus abdominis
release
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Closure of posterior fascial layers
and exclusion of
intraabdominal viscera

Cl e of the defect
(anterior fascial layer)

Mesh placement

Flowchart 1: Sequential steps of Transversus Abdominis Release
[Open/ Laparoscopic ]
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wall bulging and laxity [9]. The combined contraction of
the transverses abdominis and the posterior fibers of the
internal oblique produce a tension around the abdominal
wall similar to the one produced by a tight abdominal
corset throughout the thoracolumbar fascia [10]. Key to
successful abdominal wall repair is the strength of the
rectus muscle.The rectus abdominis is innervated by
the thoracoabdominal nerves T7 to T12, with additional
supply from the lateral cutaneous nerve branch of T12,
as well as the ilioinguinal and iliohypogastric (L1). The
ilioinguinal and iliohypogastric nerves enter the space
between the internal oblique and transversus abdominis
via the lateral border of the transverses abdominis
muscle. These nerves, along with the ventral primary
rami of the lower six thoracoabdominal nerves (T7-T12)
innervate the anterolateral abdominal wall skin and
musculature [11]. The anterior abdominal wall receives
its blood supply from the superior and inferior epigastric
arteries, as well as the lower 6 intercostal arteries. These
neurovascular bundles enter pass inferomedially between
the internal oblique and transverses abdominis muscles
before entering the lateral border of the rectus sheath
[12].

Basically this technique potentially restores native
biomechanics of the abdominal wall. On the long run
TAR has proven to be versatile, reliable, durable and
with low recurrence rate (3.7%) [13]. It is an easy-to-
learn technique of hernia repair which once mastered can
obviate the need for open abdomen and its complications.
Laparoscopic abdominal wall reconstruction [AWR]
with transversus abdominis release has proven to be
an unique and feasible approach to complex abdominal
wall defects with added benefits of laparoscopy such as
reduced pain,early recovery, and lesser length of hospital
stay [14]. More recently robotic assisted component
separation techniques have been utilised for primary
fascial defect closure [15].

CONCLUSION

This novel technique of abdominal wall reconstruction
using a transversus abdominis muscle release is a
modification of a posterior component separation and
is an adjunct to the traditional retromuscular repair of
Rives-Stoppa. TAR was associated with low perioperative
morbidity, wound related complications and a low-
recurrence rate. Posterior component separation via
TAR appears to be a safe and effective method of ventral
hernia repair, which should be a valuable addition to
the armamentarium of surgeons performing complex
abdominal wall reconstructions. TAR can also be
done in patients with recurrent incisional hernias post
anterior component separation, which can also be done
via minimally invasive techniques like laparoscopic and
robot assisted TAR.
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