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ABSTRACT: An abdominal wall incisional hernia is one of the common complications of abdominal
surgery. An incisional hernia causes a bulge in the abdominal wall and may lead to incarceration or bowel
obstruction. Open incisional hernia repairs can be described as simple suture repair, mesh repair, component separation repair, or other repairs. If the hernia defect has a small transverse axial length, simple
suture repair can be performed. However, in cases with large hernia defects, a variety of ingenious techniques is required. The anterior component separation technique is an effective method for reconstructing
large or complex midline abdominal wall incisional hernias. This technique can restore abdominal wall
functionality for defects up to 15 cm at the waistline. One of the benefits of this technique is that autologous tissues are used. Thus, reconstructions can be performed in the presence of contamination or infection in which the use of mesh is contraindicated. On the other hand, this technique has two weak points.
First, there are many wound complications following this technique, with the most severe complication
being skin flap necrosis. To prevent skin flap necrosis, periumbilical perforator sparing is an effective
method. The second is that the reconstruction of defects is slightly more difficult at the subxiphoid and
suprapubic regions. Therefore, recurrence is more common in these two regions compared with the mid
abdominal region. To reduce the recurrence rate, it is effective to add underlay/sublay mesh repair to this
technique. This technique is an effective method for abdominal wall reconstruction with large midline
incisional hernias, but it is essential to understand its advantages and disadvantages well.
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Introduction
An abdominal wall incisional hernia is a common
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complication of abdominal surgery and is an iatrogenic
condition. Primary incisional hernias occur in from 11% to
20% of patients following laparotomy.1―3） Patients complain
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Fig. 1

Anterior Component Separation Technique
Reprinted from [13]

of a bulge in the abdominal wall, and the hernia contents

reconstruction in patients with large midline hernias that

protrude through the abdominal wall defects. Cosmetic

cannot be closed primarily. In this article, the author

concerns decrease the quality of life, and there is a risk of

describes the surgical technique of open incisional hernia

incarceration causing bowel obstruction.

repair using the anterior component separation

The goal of abdominal wall incisional hernia repair is to
reduce hernia content and prevent recurrent herniation.
At the same time, another important purpose is to restore

technique.

Surgical Technique (Fig. 1)

abdominal wall function. To restore abdominal wall func-

Anterior component separation is performed in the fol-

tion, it is important to completely close hernia defects. In

lowing manner using an open approach.13） After midline

midline abdominal wall incisional hernias, it is necessary

laparotomy, the abdominal cavity is entered. The small

that the bilateral rectus abdominis muscles adhere at the

and large bowels are dissected free from the ventral

midline.

abdominal wall. In the first step of this technique, the skin

The options for open incisional hernia repair can be

and subcutaneous tissues are carefully dissected free from

described as simple suture repair, mesh repair (onlay,

the anterior sheath of the rectus abdominis muscle and

intraperitoneal onlay mesh

aponeurosis of the external oblique muscle. After dissec-

repair,5） rectus turnover flap,6） anterior rectus abdominal

tion of the skin and subcutaneous tissues, a longitudinal

inlay, sublay, underlay),

4）

sheath turnover flap, and component separation repair

incision is made in the external oblique aponeurosis about

(anterior,8） endoscopic,9） posterior10, 11）). If the hernia defect

2 cm lateral to the semilunar line. A longitudinal incision

has a small transverse axial length of 2 to 3 cm or less,

is made that extends from the costal margin cephalad to

simple suture repair is possible. However, repair of large

the inguinal ligament caudally. Then, the external oblique

defects by the simple suture technique is often impossible

muscle is separated from the underlying internal oblique

With

muscle as far laterally as possible. This technique is per-

large defects, a variety of ingenious techniques is

formed bilaterally. The rectus abdominis muscle is then

required.

advanced medially. If primary closure is impossible with

7）

or leads to recurrent herniation rates of up to 46%.

12）

The anterior component separation technique was first

undue tension, the rectus abdominis muscle can be dis-

described in 1990 by Ramirez and colleagues.8） This tech-

sected free of its posterior sheath. In this way, a total of 15

nique is a very effective method for abdominal wall

cm of advancement is often possible at the waistline
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without tension.14） Closed-suction drains are left under the

（3）3

Rectus abdominal
perforator preservation

skin and subcutaneous tissues bilaterally to prevent fluid
collections. Finally, the fascia and skin are closed.

Pros and Cons
The anterior component separation technique is a very
effective method for reconstructing large or complex midline abdominal wall defects. About 15 cm of advancement
at the waistline is often possible without the need for
mesh. One of the benefits of this technique is that autologous tissues are used. Thus, reconstructions can be performed in the presence of contamination or infection, in
which the use of mesh is contraindicated.
On the other hand, this technique has two weak points.
First, there are many wound complications, such as surgi-

External oblique aponeurosis

Fig. 2

Periumbilical Perforator Sparing Method
Reprinted from [13]

cal site infections, seromas, hematomas, and skin flap
necrosis. The second is that the reconstruction of defects
is slightly more difficult at the subxiphoid and suprapubic
regions. Therefore, recurrence is more common in these
two regions than in the mid abdominal region.

Prevention of Wound Complications

other is the posterior component separation technique.
The endoscopic component separation technique was
first described in 2000 by Lowe and colleagues.9） In this
technique, the skin and subcutaneous tissues are not elevated from the underlying anterior sheath of the rectus

Wound complications occurred in 26% to 33% of cases

abdominis muscle, and an incision of the external oblique

The most com-

aponeurosis is made endoscopically. Therefore, the rectus

mon complication is wound infection, and the most severe

abdominal perforators are preserved, and skin flap necro-

complication is skin flap necrosis. The blood supply of the

sis can be avoided.21，22）

after anterior component separation.

15―17）

skin and subcutaneous tissue of the anterior abdominal

On the other hand, the posterior component separation

wall arises from the superficial inferior epigastric arteries,

technique was described in 2008 by Carbonell and col-

from perforators arising from the rectus sheath, and from

leagues,10） and the transversus abdominis muscle release

branches of the intercostal arteries. Extensive elevation of

technique was described in 2012 by Novitsky and col-

the skin flaps during the anterior component separation

leagues.11） With these techniques, skin flap creation can be

technique disrupts the perforators from the rectus sheath

avoided. Krpata and colleagues23） reported that wound

and may lead to ischemia of the skin and subcutaneous

complications occurred in significantly more anterior com-

tissues. To prevent wound complications, the blood supply

ponent separation patients than posterior component

to the skin and subcutaneous tissue is the most important

separation patients, and the recurrence rate was also

factor. To ensure adequate blood flow to the skin and sub-

higher in the anterior component separation group.

cutaneous tissue, preservation of the rectus abdominis

Wound complications of the periumbilical perforator

perforators is effective. Such a method is called the peri-

sparing method, of the endoscopic technique, and of the

umbilical perforator sparing technique (Fig. 2).18） Wound

posterior component separation technique are less than of

complications following anterior component separation

open anterior component separation. These methods are

with the periumbilical perforator sparing method

called minimally invasive component separation.

occurred in 4.9% to 26.3% of cases, less than after anterior
component separation without the periumbilical perfora-

Prevention of Recurrent Herniation

tor sparing method.18―20） Additionally, there are two meth-

Recurrence rates for anterior component separation

ods other than the periumbilical perforator sparing

repair without mesh range from 0% to 32%.8，15） Ko and col-

method for avoiding skin flap necrosis. The first is the

leagues24） examined 200 cases of anterior component sepa-

endoscopic component separation technique, and the

ration repair and reported that the recurrence rate was

Vol. 4 No. 1

4（4）

N. Shimada

Pre-op

Post-op

Fig. 3 CT scans in patient after anterior component separation repair
The bilateral rectus abdominis muscles adhere at the midline.

Reprinted from [13]

22.8%. To reduce the recurrence rate, a variety of ingenious techniques is required. Such methods include ante-

2. Posterior component separation10，11）

rior component separation with mesh repair, posterior

Posterior component separation methods are based on

component separation, and the abdominal wall closure

the Rives― Stoppa― Wantz retrorectus repair, and the

method.

mesh is typically placed between the rectus abdominis
muscle and the posterior rectus sheath in a sublay fash-

1. Anterior component separation with mesh repair

ion.28―30） Krpata and colleagues23） examined 56 patients with

One of the advantages of the anterior component sepa-

anterior component separation and 55 patients with pos-

ration technique is that it can reconstruct large abdominal

terior component separation, and they reported that the

wall defects using only autologous tissues, without the

recurrence rate was lower in the posterior component

need for mesh. However, when the rectus abdominis

separation than in the anterior component separation

muscle is advanced medially with undue tension, the risk

group (3.6% vs. 14.3%).

of recurrent herniation after reconstruction increases.
Additionally, at the subxiphoid and suprapubic regions,

3. Abdominal wall closure method

the reconstruction of defects is more difficult, and the

The author uses layered closure and interrupted, slowly

recurrence rate is higher than at the mid abdominal region.

absorbable sutures. In this method, the most important

To reduce the recurrence rate, adding mesh repair to

point is adhesion of bilateral rectus abdominis muscles at

the anterior component separation technique is effective.

the midline with the aim of reinforcing the median part.

Recurrence rates were lower in those who received mesh

The thick muscle tissue of the bilateral rectus abdominis

The mesh can be

muscles is interposed in the most vulnerable midline

repair, ranging from 7% to 22%.

16，17）

placed as an underlay (within the peritoneal cavity), sublay (within the retrorectus space),25） or as an onlay.26） de
Vries Reilingh and colleagues27） compared three operative

region, and a strong abdominal wall is formed (Fig. 3).31）

Conclusion

techniques (onlay, inlay, and underlay) and found that the

The anterior component separation technique is an

onlay technique had significantly more wound complica-

effective method for reconstructing large or complex mid-

tions than the other techniques. The recurrence rate of

line abdominal wall incisional hernias. However, there are

the inlay technique was significantly higher than after the

many wound complications following this method. Many

underlay technique and tended to be higher than the

of the wound complications are related to ischemia of the

onlay technique. Therefore, the underlay technique seems

skin flaps. To prevent skin flap necrosis, which is the most

to be the better technique. The author prefers underlay/

severe wound complication, periumbilical perforator spar-

sublay placement of a lightweight, macroporous, polypro-

ing is an effective method. At the same time, the other

pylene soft mesh.

wound complications, such as surgical site infections, can
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be reduced. The advantage of this technique is that it can
repair incisional hernias without the need for mesh. However, the reconstruction of defects is difficult at the subxiphoid and suprapubic regions. To prevent recurrent
herniation, reconstruction with underlay/sublay mesh is
the more effective method.
This technique is a method reported from the field of
plastic surgery. Thus, its adoption in the field of general
and gastroenterological surgery remains insufficient. This
technique has a very wide application range and is a procedure that can be relatively easily acquired by surgeons,
but it is essential to understand its advantages and disadvantages well.
Conflicts of interest: The authors have no conflicts of interest to disclos.

References
1） Mudge M, Hughes LE. Incisional hernia: a 10 year prospective
study of incidence and attitudes. Br J Surg. 1985; 72: 70-1.
2） Wissing J, van Vroonhoven TJ, Schattenkerk ME, Veen HF,
Ponsen RJ, Jeekel J. Fascia closure after midline laparotomy:
results of a randomaized trial. Br J Surg. 1987; 74: 738-41.
3） Sugerman HJ, Kellum JM Jr, Reines HD, DeMaria EJ, Newsome
HH, Lowry JW. Greater risk of incisional hernia with morbidly
obese than steroid-dependent patients and low recurrence with
prefascial polypropylene mesh. Am J Surg. 1996; 171: 80-4.
4） Usher FC, Ochsner J, Tuttle LL Jr. Use of marlex mesh in the
repair of incisional hernias. Am Surg. 1958; 24: 969-74.
5） Cobb WS, Harris JB, Lokey JS, McGill ES, Klove KL. Incisional
herniorrhaphy with intraperitoneal composite mesh: a report of
95 cases. Am Surg. 2003; 69: 784-7.
6） DeFranzo AJ, Kingman GJ, Sterchi JM, Marks MW, Thorne MT.
Rectus turnover flaps for the reconstruction of large midline
abdominal wall defects. Ann Plast Surg. 1996; 37: 18-23.
7） Kushimoto S, Yamamoto Y, Aiboshi J, Ogawa F, Koido Y,
Yoshida R, et al. Usefulness of the bilateral anterior rectus
abdominis sheath turnover flap method for early fascial closure
in patients requiring open abdominal management. World J
Surg. 2007; 31: 2-8.
8） Ramirez OM, Ruas E, Dellon AL.“Components separation”
method for closure of abdominal-wall defects: an anatomic and
clinical study. Plast Reconstr Surg. 1990; 86: 519-26.
9） Lowe JB, Garza JR, Bowman JL, Rohrich RJ, Strodel WE. Endoscopically assisted“components separation”for closure of
abdominal wall defects. Plast Reconstr Surg. 2000; 105: 720-9.
10）Carbonell AM, Cobb WS, Chen SM. Posterior components separation during retromuscular hernia repair. Hernia. 2008; 12:
359-62.
11）Novitsky YW, Elliott HL, Orenstein SB, Rosen MJ. Transversus
abdominis muscle release: a novel approach to posterior component separation during complex abdominal wall reconstruction.
Am J Surg. 2012; 204: 709-16.
12）George CD, Ellis H. The results of incisional hernia repair: a
twelve year review. Ann R Coll Surg Engl. 1986; 68: 185-7.
Vol. 4 No. 1

（5）5

13）Shimada N. Component separation method: open approach. In:
Sakurai S, Suwa K, Hayakawa T, Shimada G, Matsubara T. editors. Hernia Surgery. Tokyo: Nankodo; 2017. p. 238-43. Japanese.
14）Uda H, Sugawara Y, Kobayashi N, Niu A. A consideration of the
component separation method for abdominal wall hernia. J Jpn
PRS. 2002; 22: 755-61. Japanese.
15）de Vries Reilingh TS, van Goor H, Rosman C, Bemelmans MH,
de Jong D, van Nieuwenhoven EJ, et al.
“Components separation
technique”for the repair of large abdominal wall hernias. J Am
Coll Surg. 2003; 196: 32-7.
16）Girotto JA, Chiaramonte M, Menon NG, Singh N, Silverman R,
Tufaro AP, et al. Recalcitrant abdominal wall hernias: long-term
superiority of autologous tissue repair. Plast Reconstr Surg.
2003: 112: 106-14.
17）Gonzalez R, Rehnke RD, Ramaswamy A, Smith CD, Clarke JM,
Ramshaw BJ. Components separation technique and laparoscopic approach: a review of two evolving strategies for ventral
hernia repair. Am Surg. 2005; 71: 598-605.
18）Saulis AS, Dumanian GA. Periumbilical rectus abdominis perforator preservation significantly reduces superficial wound complications in“separation of parts”hernia repairs. Plast Reconstr
Surg. 2002; 109: 2275-80.
19）Sukkar SM, Dumanian GA, Szczerba SM, Tellez MG. Challenging abdominal wall defects. Am J Surg. 2001; 181: 115-21.
20）Butler CE, Campbell KT. Minimally invasive component separation with inlay bioprosthetic mesh (MICSIB) for complex abdominal wall reconstruction. Plast Reconstr Surg. 2011; 128: 698-709.
21）Harth KC, Rosen MJ. Endoscopic versus open component separation in complex abdominal wall reconstruction. Am J Surg.
2010; 199: 342-7.
22）Jensen KK, Henriksen NA, Jorgensen LN. Endoscopic component separation for ventral hernia causes fewer wound complications compared to open components separation: a systematic
review and meta-analysis. Surg Endosc. 2014; 28: 3046-52.
23）Krpata DM, Blatnik JA, Novitsky YW, Rosen MJ. Posterior and
open anterior components separations: a comparative analysis.
Am J Surg. 2012; 203: 318-22.
24）Ko JH, Wang EC, Salvay DM, Paul BC, Dumanian GA. Abdominal wall reconstruction: lessons learned from 200“components
separation”procedures. Arch Surg. 2009; 144: 1047-55.
25）Van Geffen HJ, Simmermacher RK. Incisional hernia repair:
abdominoplasty, tissue expansion, and methods of augmentation.
World J Surg. 2005; 29: 1080-5.
26）DiBello JN Jr, Moore JH Jr. Sliding myofascial flap of the rectus
abdominus muscles for the closure of recurrent ventral hernias.
Plast Reconstr Surg. 1996; 98: 464-9.
27）de Vries Reilingh TS, van Geldere D, Langenhorst B, de Jong D,
van der Wilt GJ, van Goor H, et al. Repair of large midline incisional hernias with polypropylene mesh: comparison of three
operative techniques. Hernia. 2004; 8: 56-9.
28）Rives J, Pire JC, Flament JB, Palot JP, Body C. Treatment of
large eventrations. New therapeutic indications apropos of 322
cases. Chirurgie. 1985; 111: 215-25.
29）Stoppa RE. The treatment of complicated groin and incisional
hernias. World J Surg.1989; 13: 545-54.
30）Wantz GE. Incisional hernioplasty with Mersilene. Surg Gynecol
Obstet. 1991; 172: 129-37.
31）Shimada N, Honda Y, Itibayashi R, Kochi R, Sugimoto M,
Kaneko H. Component separation in abdominal-wall hernia
repair. Rinsho Geka. 2010; 65: 956-61. Japanese.

6（6）

N. Shimada

Nagato Shimada, Clinical Professor
March

1982

June
January

1982
1988

July

1991

June

1993

December 1995
December 1997
August

1999

October

2005

July

2009

April

2010

July

2012

October

2012

Curriculum vitae

Graduated from Toho University School of
Medicine
Resident, Toho University Omori Hospital
Medical staff, Department of Surgery, Kamoi
Hospital
Assistant, Department of Second Surgery, School
of Medicine, Faculty of Medicine, Toho
University
Assistant, Critical Care and Emergency Center,
Toho University Omori Hospital
Doctor of Philosophy (PhD), Toho University
Medical staff, Department of Surgery, Nagatsuta
Kosei Sogo Hospital
Lecturer, Department of Second Surgery, School
of Medicine, Faculty of Medicine, Toho
University
Assistant Professor, Department of General Medicine and Emergency Care, School of Medicine,
Faculty of Medicine, Toho University
Vice Director, Toho University Omori Medical
Center (～June 2012)
Director of General Medicine and Emergency
Center (Surgery)，
Toho University Omori Medical
Center
Director of Unit of Educational Planning and Management, Toho University Omori Medical Center
Clinical Professor, Toho University Omori Medical
Center

Academic Association Positions
Director of the Japanese Hernia Society
Councilor of the Japanese Hernia Society
Councilor of the Japan Surgical Association
Councilor of the Japanese Society of Hospital General Medicine
Councilor of the Japanese Society for Abdominal Emergency Medicine

Toho Journal of Medicine・March 2018

