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INDICATIONS

2. Large abdominal wall defects after extirpative
surgery or flap harvest that cannot be closed
primarily by apposition of the anterior rectus
sheath
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1. Large ventral hernias that cannot be closed
primarily by apposition of the anterior rectus
sheath
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Table 2.1 Special equipment

&

Warm
arm saline bath not to exceed 37°C
Cefoxitin 2 g IV given prior to incision
Jackson-Pratt #10 flat drains, 2 per side
Sterile antiseptic skin preparation
Choice of synthetic versus biologic mesh
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Large abdominal hernias pose a reconstructive challenge. Component separation provides
a means of recruiting innervated, vascularized
autologous tissue for closure of ventral hernias
or for immediate closure of large abdominal wall
defects resulting from resection of the midline
rectus abdominis complex or harvest of a vertical rectus abdominis myocutaneous (VRAM)
flap. Key to successful surgery is thorough
understanding of the anatomy of the anterior

Fr

INTRODUCTION

abdominal wall. Release of the external oblique
muscles and the posterior rectus sheath allows the
paired rectus abdominis muscles to come together
in the midline to form a dynamic muscular sling
(Figure 2.1). Special equipment for the procedure
is shown in Table 2.1.

PREOPERATIVE MARKINGS
1. Lateral border of rectus abdominis muscle
(semilunaris line)
2. Anterior superior iliac spine
7
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Figure 2.1 Cadaver dissection. (a) The rectus abdominis muscle, inferior margin of the ribs, anterior
superior iliac spine, inguinal ligament, and external oblique muscles are marked. (b) Skin and subcutaneous tissue elevated off the abdominal wall fascia; an incision is made in the external oblique
fascia lateral to the semilunar line, and the external oblique is separated from the internal oblique
laterally to the midaxillary line. (c) Posterior rectus sheath release 2 cm lateral to the medial edge of
the rectus muscle.
(Continued)
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Figure 2.1 (Continued) C
Cadaver
adaver dissection. (d) Posterior rectus sheath dissected free from the rectus
muscle.
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3. Inguinal ligament
4. Inferior margin of the ribs
5. External oblique muscles
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INTRAOPERATIVE DETAILS
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1. Incision is made on the margin of the skin
graft or scar tissue overlying the ventral
hernia.
2. Sharp dissection laterally is used to undermine the skin and subcutaneous tissue over
the abdominal wall (anterior rectus sheath
medially, then external oblique laterally). Care
is taken to prevent inadvertent enterotomies.
3. If a skin graft overlies the hernia, it is removed
with a #10 blade. If the surgeon is not confident that closure of the hernia is possible, the
skin graft is left in place until it is clear that
closure is possible. Care is taken not to injure
the underlying intestine. If an enterotomy
is made, it must be recognized and closed.
Copious irrigation is performed. In the case
of an enterotomy, we avoid use of prosthetic
mesh; biologic mesh can be used.
4. The dissection is carried laterally up to 6 to
10 cm lateral to the semilunar line.
5. The semilunar line is identified and marked.
A longitudinal line is marked 2 cm lateral to
the semilunar line running 5 to 10 cm above
and 5 to 10 cm below the level of the hernia.
An incision is made through the external

6.

oblique fascia. The external oblique is separated from the internal oblique muscle and
fascia medially to laterally to the midaxillary
line.
For hernias that extend close to the xiphoid,
advancement of the rectus muscles medially
can be a challenge. In these cases, the incision through the external oblique is extended
above the ribs and then goes in an oblique
fashion across the anterior rectus sheath.
The rectus muscle is undermined over the ribs
and advanced medially (see Figure 2.2b). Care
is taken to identify the deep superior epigastric vessels so they are not injured during
dissection.
Release
elease of the external obliques bilaterally
allows advancement of approximately 3 to
5 cm in the upper third of the abdominal wall,
7 to 10 cm in the middle third, and 3 cm in
the lower third.
Adequacy
dequacy of release and residual tension are
assessed by pulling the paired rectus abdominis muscles to the midline.
Excess skin and scar overlying the ventral
hernia (Figure 2.3) are excised.
Another component of the release involves
a longitudinal cut in the posterior rectus
sheath (Figure 2.1c and d). Intestinal tissue
and adhesions are released from the posterior rectus sheath all the way lateral to
the lateral margin of the rectus muscles.
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Figure 2.2 (a) Release of the external oblique muscle is completed bilaterally, and the midline is
closed. (b) To move the upper rectus muscles medially, the external oblique fascia is released over the
level of the ribs, and the superior aspects of the muscles are mobilized and moved medially (different
patient than in Figure 2. 2a).
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Figure 2.3 Schematic showing ventral abdominal hernia (top) and release of external oblique muscles
and posterior rectus sheath (middle) following completion of reconstruction (bottom).
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Going further laterally is beneficial in most
circumstances to be able to secure a piece of
mesh if that is to be used. A line is marked
on the posterior rectus sheath 2 cm lateral
to the medial margin of the rectus muscle.
An incision is made in the posterior rectus
sheath. The posterior rectus sheath is then
separated from the rectus muscles medially to laterally to the lateral margin of the
rectus muscle. This allows further advancement of approximately 2 cm in the upper
third of the abdominal wall, 2 to 4 cm
in the m
middle
iddle third, and 2 cm in the lower
third.
Thee intraperitoneal cavity is irrigated with
warm saline prior to closure.
Thee midline structures (medial edge of the
rectus fascia) are brought together using
running #1 PDS® sutures (polydioxanone,
Ethicon, Norderstedt, Germany).
Iff the posterior rectus sheath can be approximated, then a prosthetic or biologic mesh is
placed in the retrorectus space followed by
approximation of the rectus muscles.
If the posterior rectus sheath cannot be
approximated, a large piece of prosthetic or
biologic mesh is placed in the abdominal cavity as an underlay spanning the abdominal
wall from the anterior axillary line on one
side to the anterior axillary line on the other
side and from the inferior rib margin cephalad to the iliac spine caudad.
If the anterior rectus sheath and rectus
muscles will not come together in the
midline, a biologic or prosthetic mesh is
placed as an underlay to the abdominal wall.
Another piece of mesh can be used as an
inlay or overlay as well to support the repair.
This is anchored to the anterior rectus fascia
with multiple horizontal mattress sutures
using #1 PDS suture. If biologic mesh is used,
Strattice™ (LifeCell™, Branchburg, NJ) is
preferred to AlloDerm® (LifeCell) as it has
a decreased capacity to stretch. Synthetic
mesh should be avoided if the surgical
site is contaminated and in patients with
comorbidities that cause an unacceptably high
risk for developing surgical site infection.
Often, following anchoring of the underlay,
the anterior rectus sheath can be closed in the
midline due to redistribution of tension.
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16. The anterior rectus sheath is then apposed
using multiple #1 or 0 PDS sutures placed
in a vertical or figure-of-eight mattress
fashion.
17. Two #10 flat Jackson-Pratt (JP) drains are
placed on each side to drain the subcutaneous
pocket.
18. The skin is closed in layers.
19. A petroleum-based ointment is placed over
the incisions, followed by a dressing. An
abdominal binder is applied for support, particularly when the patient is ambulating or
coughing. In patients with a large pannus, we
will use a Steri-Drape ™ (3M™, St. Paul, MN)
placed from one side of the abdominal wall
to the other while taking tension off the midline incision. One person will come from the
lower end and use both hands to bring the
pannus together from one side of the patient
to the other. The Steri-Drape is placed on the
abdominal wall while the pannus is squeezed
in the midline. This allows for the tension to
be on the Steri-Drape instead of the midline
incision. Multiple layers of Steri-Drape can
be placed. This is removed in 2 to 3 days.
Maceration of the skin does occur with this
type of dressing.
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All steps for component separation with preser
preservation of the perforators are similar to those out
outlined except during the elevation of the skin and
subcutaneous tissues over the rectus abdominus
muscles. The incision is made on the margin of
the skin graft or scar tissue overlying the ven
ventral hernia. Sharp dissection laterally is used to
undermine the skin and subcutaneous tissue over
the abdominal wall (anterior rectus sheath medially, then external oblique laterally). Perforators
supplying the overlying subcutaneous tissues are
identified and preserved (Figure 2.4). Clusters
of perforators are easier to preserve. A cuff of
tissue around the perforators should be preserved to prevent inadvertent damage to the
perforators by retraction on the skin flaps. There
is no exact number of perforators that should be
preserved—the more the better. However, a key
element is the size and pulsatility of a perforator.
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TECHNIQUE MODIFICATION:
COMPONENT SEPARATION WITH
PRESERVATION OF PERFORATORS
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Figure 2.4 Preservation of perforators: (a) The skin and subcutaneous tissue are elevated medially to
laterally over the anterior rectus sheath and over the external oblique fascia and muscle. Perforators
preserve blood supply yet allow access to release the external oblique fascia. (b) An incision is
made in the rectus fascia. (c) The external oblique fascia is elevated from the internal oblique while
preserving perforators.
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Larger ones have better supply to tissues.
Venous drainage through perforators could be a
critical factor in survival of skin flaps and therefore should be preserved and not damaged during
dissection and retraction. Most of the perforators
that are preserved traverse the rectus abdominus
muscles. Lateral to the semilunar line, the skin
and subcutaneous tissue are separated from the
external oblique muscles. This is required for
making the incision through the external oblique
fascia. Once the incision is made, follow steps 6
through 19 above.
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POSTOPERATIVE DETAILS
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Drains are kept in until output is <30 to 40 cc
per drain over a 24-hour period. In some cases,
drains may stay in as long as 4 weeks. Patients
are instructed to wear the abdominal binder at all
times for 6 weeks and should not engage in any
moderate-to-heavy lifting for at least 6 weeks. The
abdominal binder can produce compression that
hinders blood supply; therefore it should not be
placed tightly.

CODING
CPT
49565 Herniorrhaphy, recurrent, reducible
43566 Herniorrhaphy, recurrent, incarcerated
13101-51 Complex repair, trunk; first 7.5 cm
13102 Complex repair, trunk; additional 5 cm
15734 Muscle flap of the trunk (component
separation)
15777 Implantation of biologic implant (list
separately in addition to code for primary
procedure)
49568 Implantation of mesh or other prosthesis
for open incisional or ventral hernia repair or
mesh for closure of debridement for necrotizing soft tissue infection (list in addition to code
for the incisional or ventral hernia)
Repair of a recurrent, incarcerated hernia using
component separation and release of the posterior rectus sheaths bilaterally (20 cm each side)
would be coded as 43566, 13101-51, 13102 x 3,
15734 x 2 (one code for each side). If Strattice
was used as well to reinforce the closure, then
15777 would be added to the CPT coding.
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with the advantage of preserving most perforators
supplying the midline abdominal skin and reducing the incidence of wound-healing complications.
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Patients should be advised to avoid any heavy lifting if possible for the rest of their life and should
not perform heavy weight-lifting or sit-ups. Other
authors practice endoscopic or minimally invasive component separation aimed at decreasing
the amount of undermining to reach the lateral
edge of the rectus abdominis muscles. Each is a
viable option and can be technically challenging alternatives to open component separation,

