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Abstract:

Large defects in the abdominal wall have been a challenge for traditional surgical techniques. Over
several decades, the development of what is now known as the anterior component separation
technique (CST) has evolved to reduce tension through release of the lateral abdominal wall muscles.
Initially, Albanese and later Ramirez described and popularized this technique.

In this procedure, the space between the external oblique muscle and the internal oblique muscle is
dissected immediately lateral to the rectus compartment, that is, at the level of the linea semilunaris.
To reach this area, an extensive dissection of the subcutaneous tissue and bilateral dissection of the
aponeurosis of the external oblique muscle is mandatory in an open standard approach. Unfortunately,
this extensive dissection comes at the cost of higher wound morbidity rates.

Herein, the surgical technique, the indications as well as the complications will be discussed and a
short overview of the results of the latest systematic reviews will be presented, comparing the anterior
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Introduction

he component separation technique

(CST) was introduced for abdominal
wall reconstruction to treat large abdominal
wall defects and allows for primary midline
fascial closure. After initial publication
of the technique by first Albanese” and
later Ramirez in the early nineties of last
century,? its use was rather limited during
more than 10-15 years. However, during
the years thereafter, reports on its use
increased and a more general interest in
repair of these challenging hernias with
large diameter, regularly associated with
loss of domain, was observed with more
than 400 publications over the last 10 years.
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The CST does no longer only involve the
open technique with anterior release of
the aponeurosis of the external oblique
muscle, but several different CSTs have been
described since then.

Considering the separation of components,
a distinction has to be made between the
release using an anterior versus a posterior
approach. Furthermore, endoscopic variants
of the anterior and posterior CST have been
developed as well. All techniques have now
been reported using open, laparoscopic, and
robotic surgical armentarium.

So far, most of the evidence regarding the
use of CSTs is derived from single-center
experiences, mostly retrospective and often
using non-comparative data. Only recently,
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an analysis of the Spanish registry on incisional hernia
repair was published, reporting on the use of CSTs
by general surgeons in the everyday setting.! In this
overview, we will focus on the surgical technique of
the open anterior CST, the current indications, possible
pitfalls and complications as well as outcomes and we
will provide a short reflection on the existing literature
regarding this abdominal wall release technique.

Surgical Technique Step by Step

The procedure aims to divide the relatively fixed external
oblique aponeurosis and muscle, to elevate the rectus
abdominis muscle from its posterior rectus sheath, and
then mobilize the myofascial flap consisting of the rectus,
internal oblique, and transversus abdominis muscles
medially. In anatomical studies, Ramirez et al.! showed
“that the external oblique muscle can be separated from
the internal oblique muscle in a relatively avascular
plane.” By doing so, the muscular block of the rectus
muscle, as well as the internal oblique and transversus
abdominis muscles, can be advanced approximately
8cm around the waistline. Shestak et al.¥! showed that,
although the abdominal wall structures are frequently
attenuated or displaced, it is often possible to mobilize
each rectus muscle unit for 8cm around the waistline
on each side of the abdominal wall, when surgical
separation of the external and internal oblique muscles
is performed to the posterior axillary line. Subsequent
separation of the rectus muscle off the posterior rectus
fascia above the arcuate line yields another 2cm of
medial muscle advancement at each level. This may in
most situations lead to a maximum medial advancement
of 6, 10, and 8cm at the epigastric, periumbilical, and
suprapubic levels, respectively.

During surgery, patients are positioned supine with arms
out. Appropriate monitoring devices are placed by the
anesthesia team. Hair is removed from the operation site
with clippers and the skin is prepped. The field is widely
prepped and draped from nipples to upper thigh and
to the level of the bed over each flank. Thromboembolic
prophylaxis with sequential compression devices on the
lower extremities is necessary.

The operation usually starts with a full midline
laparotomy followed by an extensive adhesiolysis of
all tissue and viscera from the abdominal wall. It is
important to have a completely freed abdominal wall
to optimize medial advancement. We would advise you
to keep the hernia sac in the beginning of the procedure
to allow for posterior wall closure, or to even convert to
the so-called peritoneal flap technique in case primary
fascial closure seems not possible despite anterior release.
Some surgeons advocate a split of the hernia sac in the
midline,>®! but we prefer to cut the peritoneum at the

side of the most retracted anterior fascia. This gives the
advantage to be able to keep the anterior fascia at that
side as long as possible. This implicates that the rectus
sheath of the rectus abdominis muscle can be incised
slightly posteriorly on that same retracted side and
slightly anterior at the opposite side, where the posterior
sheath is kept long (including the hernia sac).

In case a previous, non-infected mesh is present in an
intraperitoneal or retromuscular position, this mesh can
be salvaged and used to close the posterior sheath later
on and should not be necessarily removed in all cases.
Removal is of course necessary in case of infection, but
most probably this will include removal of peritoneum,
after which closure of the posterior wall might no longer
be possible.

After finishing both the adhesiolysis and incision of
both the rectus sheaths, the intraperitoneal phase can
be ended and an antiseptic gauze can be placed over the
intra-abdominal viscera to protect them from injury and
to decrease intraoperative contamination and possible
infection during these long surgical procedures.

Subsequently, the subcutaneous dissection can be started.
A meticulous dissection is necessary with preservation of
at least some of the major perforating vessels, although
smaller ones can be safely sacrificed. The edges of the
rectus sheath are grasped with Kocher clamps and pulled
bilaterally toward the midline in order to determine how
much advancement is necessary to recreate the linea
alba. This will decide on uni- or bilateral release of the
external oblique aponeurosis. Identification of the true
lateral fascial edge of the rectus muscle is often difficult
in the presence of dense scar tissue, and careful dissection
is needed to locate the rectus sheath. As the abdomen is
opened, it is very helpful to roll the lateral edge of the
rectus muscle between your fingers to effectively localize
the lateral border and the semilunar line. Dissection
proceeds in the subcutaneous plane just above the rectus
fascia to a point of 1-2cm lateral to the border of the
rectus sheath, from the costal margin superiorly to the
anterior superior iliac spine (ASIS) inferiorly. It is only till
that level the surgeon should mobilize the subcutaneous
tissue. Further dissection will inevitably lead to increased
wound morbidity.

The next step is determined by the size of the defect to
be reconstructed. Most commonly for defects over 10cm
in width, recreation of the linea alba will not be possible
without component release. An anterior component
separation is then performed. The fascial edge of the side
to be released is grasped with a Kocher and retracted
toward the midline. Counter-traction is applied by the
assistant who retracts the skin edge. The external oblique
aponeurosis is then slowly and superficially incised

International Journal of Abdominal Wall and Hernia Surgery - Volume 5, Issue 1, January-March 2022 3



[Downloaded free from http://www.herniasurgeryjournal.org on Friday, March 17, 2023, IP: 193.191.170.2]

Berrevoet and Allaeys: Open anterior component separation

at this lateral point. Using small mosquito clamps the
external aponeurosis can be lifted up and the avascular
plane between the external and internal oblique muscle
can be created over a short distance, just to confirm you
are performing the correct separation of components. If
so, the incision of the aponeurosis of the external oblique
muscle can be extended along the entire length of the
dissection. When uncertain, you should be careful to
extend the dissection as both the external and internal
oblique aponeurosis might be incised, which will leave
a very thin abdominal wall with only the aponeurosis of
the transverse abdominis muscle and transversalis fascia
looking after the strength of the abdominal wall, possibly
leading to abdominal wall rupture or invalidating and
complex lateral bulging and recurrence [Figure 1]. As
this occurs relatively frequent in unexperienced hands,”!
another possible check can be done by examining the
orientation of the underlying muscle fibers. Obliquely
oriented fibers of the internal oblique muscle should be
visible.

Further dissection then proceeds in the avascular plane
between the internal and external oblique laterally to the
mid-axillary line. For hernias located in the subxiphoidal
or epigastric region, extension of the release of the
aponeurosis is mandatory to obtain the maximum medial
mobilization. Therefore the release can be performed
5cm on top of the ribs.

If a tension-free closure of the midline fascia is now
possible, bilateral component release is not necessary.
This preserves this plane for future procedures
and decreases the likelihood of seroma formation,
wound dehiscence and lateral bulge. If tension-free
approximation is not possible with unilateral external
oblique release, a bilateral release is warranted.

Figure 1: Technical error during performance of anterior CST leading to excessive
bulging

It has been shown by several groups that an anterior
release reinforced with mesh has a lower rate of
recurrence than a non-reinforced repair and should
therefore be recommended, specifically in clean surgical
fields.®*l However, the position for mesh placement is
still under debate. Both onlay, sublay and intraperitoneal
meshes have been used,” !>l in which retromuscular
mesh positioning will not reinforce possible weaknesses
created during the release technique. In case of a
retromuscular or onlay mesh technique, closure of the
posterior layer is performed using resorbable sutures.
Our preference in clean surgical fields is to use an
intraperitoneal composite synthetic mesh with anti-
adhesive barrier to reinforce the abdominal wall far to the
lateral sides, but in case of a bowel resection or presence
of a stoma an onlay large pore synthetic mesh might be a
safe alternative, probably at the cost of some extra seroma
formation. Once the mesh is in place, the medial edges
of the rectus sheath may be sutured together over the
mesh using a PDS 2/0 in running fashion. Subcutaneous
closed suction drains are essential and will be placed
and brought out through the inferior skin lateral to the
laparotomy incision.

Indications

Although there is an ongoing discussion on what is
the best separation technique, there are certainly some
arguments to choose one over the other regarding
outcomes. In cases a surgeon does not want to bridge a
large defect with a retromuscular mesh without being
able to close the anterior fascia, the anterior CST using an
intraperitoneal mesh or an onlay mesh reinforcement will
do the job. Most surgeons agree that the medial fascial
advancement of the anterior fascia seems to be somewhat
more extensive using an open anterior CST than with
using a transverse abdominis release (TAR).' However,
there are also reports that noted greater anterior fascial
medicalization after TAR than after open anterior release
in a cadaveric model."* In our opinion, most of the large
incisional hernias with a diameter <15cm probably can
be closed in the midline with a large retromuscular mesh
using bilateral TAR. In extreme situations with loss of
domain and larger hernias, the anterior release + the use
of botulinum toxin A and even the use of progressive
pneumoperitoneum can achieve acceptable results.!*

In patients with large midline abdominal incisional
hernias in clean-contaminated, contaminated or infected
fields, the anterior CST can be a good alternative to mesh
repair, although results might be inferior to using mesh
in these circumstances.">'*! Tong et al.'”! showed that
patients who had an open anterior myofascial release
with mesh appeared to do better than those who had
open CST alone and was associated with fewer hernia
recurrences (16.7% with mesh versus 27% without). In

4 International Journal of Abdominal Wall and Hernia Surgery - Volume 5, Issue 1, January-March 2022



[Downloaded free from http://www.herniasurgeryjournal.org on Friday, March 17, 2023, IP: 193.191.170.2]

Berrevoet and Allaeys: Open anterior component separation

a qualitative systematic review for treatment of giant
incisional hernias the authors concluded that mesh repair
appeared to be superior to CST without mesh with regard
to recurrence rates.!'¥!

Complications

Unfortunately, standard anterior CST is associated with
significant wound complication rates.'”?! An extensive
lateral dissection is needed to approach the lateral border
of the rectus muscle and large subcutaneous skin flaps
have to be created. When surgeons do not adequately
consider preservation of the precious abdominal wall
vascular supply, wound dehiscence, necrosis of both
fat and skin and seroma formation might occur in this
large dead space. Wound infection rates have been
shown to range from 20% to more than 70%.1?"*! Against
a background of this high complication rate associated
with the anterior open CST, guidelines recommend
alternative techniques for myofascial release, such as a
perforator sparing technique, an endoscopic approach
or a posterior CST technique.™ However, considering
the endoscopic anterior CST, medial advancement
might be a little more limited, specifically caused by a
limited subcutaneous mobilization, whereas perforator
sparing CST might prevent skin necrosis, but does not
specifically limit the dead space. Other tools to try to limit
postoperative wound morbidity might involve talcage of
the subcutaneous space, leading to a drastic reduction of
seroma formation, whereas others reported negative
results of talc use in this setting.”?! Quilt sutures have
also been mentioned to help reduce seroma formation.””}
Gandhi et al.®! reported on the role of indocyanine
green (ICG) to mitigate wound complications they
showed that perfusion mapping by ICG was effective
to determine potential areas of decreased perfusion and
minimize wound complications by removal of at-risk
tissue. More recently closed incision negative pressure
therapy (ciNPT) was proposed to help in prevention
of postoperative surgical site occurrences and a recent
systematic review showed that mainly surgical site
infection rates dropped with its use, more than other
SSOs like seroma and hematoma formation.?*% Further
studies using ciNPT in abdominal wall reconstruction
have to focus on this more extensively.

Discussion

When we look at the currently available systematic
reviews that compared different CSTs, Cornette et al.!]
was one of the first to compare both the classical anterior
component, the laparoscopic or endoscopic approach,
the perforator preserving approach and the transverse
abdominis approach. They focused on giant hernias and
hernias with loss of domain. Giant ventral hernias were
defined as ventral hernias larger than 10cm in width

with or without loss of domain. In their search, they
found 36 articles for data analysis, with 22 concerning
the open anterior technique (1,348 cases), 8 using the
transversus abdominis release (761 cases), 13 using
an endoscopic anterior approach (193 cases), whereas
only 5 studies included at that time used the perforator
preserving approach (242 cases). Based on these included
studies, their surgical site occurrences was 21.4% for
the open anterior CST group, versus 23.7% for TAR,
20.3% for the endoscopic technique and 16.0% for the
perforating sparing patients. This was not statistically
different with P = 0.092. The same was true for recurrence
rates in those studies: the pooled analysis showed a
total 11.9% recurrences after 22 months of follow-up,
whereas the TAR showed 40 recurrences (5.3%) over
a mean follow-up time of 17 months. The endoscopic
group presented 12 recurrences in 171 cases (7.0%) over
a mean follow-up time of only 11 months and 6.5% of
recurrences were observed in the perforator sparing
group, again over an average 22 months of follow-up.
This was statistically significant in favor of both TAR and
perforator sparing techniques. It could be argued that
this analysis was performed in the early days of TAR and
therefore the results might have significant bias, as it is
rather surprising that the SSO rate was not significantly
better in the TAR patients compared to the open anterior
CST patients, despite the fact it was also shown by
Hodgkinson et al.®? and more recently by Pereira-
Rodriguez et al.®' The lower recurrence rates for TAR can
possibly be explained by the myofascial advancement
with the possibility of much wider mesh overlap as
was also suggested by Wegdam et al.®¥ In addition, the
placement of mesh between the abdominal musculature
and peritoneum during TAR may facilitate ingrowth as
a result of placement in a well-vascularized space.

Recently, Balla et al.®¥ compared minimally invasive
(MI) anterior CST versus TAR and included 28 studies
in total. Hybrid procedures, with MI anterior CST
but closure of the midline defect by laparotomy were
analyzed separately and involved 196 patients, versus
120 patients with complete MI anterior approach and
236 patients with MI TAR procedure. In their analysis,
it was concluded that the hybrid procedure showed
the worst results with 31.2% of surgical complications,
versus 15.8% and 17.8% for the other groups, respectively.
However, quality assessment of the included articles was
performed, but also studies reported as poor quality were
included in the analysis. Furthermore, complications
were reported per study but the overall SSO and SSI
rates were not specifically analyzed, nor differentiated
for seroma, hematoma etc.

In conclusion, although various surgical techniques
have now been made available for treatment of large
abdominal wall defects, the open anterior CST still
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remains a good option for obtaining primary fascial
closure. Despite the higher incidence of wound related
morbidities, several tools and devices can now be used
to limit those down-sides.
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