
Introduction

In the event of failure of mesh coverage in repair

operations involving the peritoneum for abdominal

incisional hernias and abdominal wall defects,

complications including adhesion of the mesh to

intraperitoneal organs, intestinal fistula formation,

and intestinal obstruction are possible1,2. To resolve

these problems, a composite mesh was developed.

Recently, the Composix� Kugel Patch（C.R. Bard

Inc.）, a composite mesh with shape-memory ring has

been attracting attention3. The composite mesh has

various beneficial characteristics.

We have carried out operative repair of abdominal

incisional hernias using the Composix� Kugel Patch,

and so herein report including on experiences with

the patch and with a device on maneuver.

Case Reports

Patient 1: A 75-year-old woman with a recurrent

abdominal incisional hernia in the right lower

abdomen（after appendectomy）.

Patient 2: A 67-year-old man with an abdominal

incisional hernia in the epigastrium（ after

replacement of an artificial blood vessel）.

―Report on Experiments and Clinical Cases―

An Abdominal Incisional Hernia Repair using the

Composix� Kugel Patch: Two Cases Reports

Kiyonori Furukawa, Nobuhiko Taniai, Hideyuki Suzuki, Teruro Kiyama,

Tsutomu Nomura, Tsubasa Takahashi, Toshiroh Yoshiyuki and Takashi Tajiri

Surgery for Organ Function and Biological Regulation（Surgery 1）, Nippon Medical School Graduate School of Medicine

Abstract

We describe two patients with abdominal incisional hernias, which occurred after

appendectomy and replacement of an artificial blood vessel. Both were treated by operative

hernial repair with the Composix� Kugel Patch（C.R. Bard Inc.）, a composite mesh that

combines polypropylene mesh and expanded polytetrafluoroethylene（Gore-Tex�）. The mesh

has various beneficial characteristics. It is a reinforcing material for the abdominal wall; even

when in direct contact with the intestinal tract it is minimally adherent to the intestinal tract.

The mesh expands readily and is easily fixed to the abdominal wall because it has a shape-

memory ring. The long-term results of operative repair with this mesh have not yet been

reported, but it is hoped that the aforementioned characteristics will yield favorable outcomes.
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Important Points in the Operation

1．From Skin Incision to Exposure of the

Hernial Orifice

A skin incision was made along the scar from the

previous skin incision, and subcutaneous adipose

tissue was separated for exposure of the entire

circumference of the hernial orifice. A small incision

was made on the hernial sac. While assessing

intraperitoneal adhesion, laparotomy was conducted

（Fig. 1a）. After the hernial sac and cicatricial tissue

had been excised along the hernial orifice（Fig. 1b）,

the peritoneum adhering to intraperitoneal organs

was separated over the area including the sites 4 cm

leftward and 4 cm rightward from the margin of the

hernial orifice. Also, 3 cm of the anterior layer of the

rectus abdominis sheath were exposed. The hernial

orifice measured 14×8 cm.

2．Mesh Preparation

A 2-0 Prolene� thread was used to support the

Fig. 1 From skin incision to exposure of the hernial orifice
The subcutaneous adipose tissue was separated for exposure of the entire circumference of the hernial
orifice. A small incision was made on the hernial sac. While assessing intraperitoneal adhesion,
laparotomy was conducted（Fig. 1a）. The hernial sac and cicatricial tissue had been excised along the
hernial orifice（Fig. 1b）.

Fig. 2 Mesh preparation
A 2-0 Proline� thread was used to support the shape-
memory ring of the Composix� Kugel Patch（18×14
cm）in 12 positions corresponding to a clock face, i.e. 0,
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, and 11 o’clock.

Fig. 3 Fixation of the shape-memory ring and
abdominal wall
The 2-0 Prolene� thread preliminarily laid on
the ring was stitched from the side of the
peritoneal cavity to the abdominal wall in turn
for ligation and fixation. While much attention
was paid to avoiding tension after suturing, the
position into which the 2-0 Prolene� thread was
stitched was arranged so as to be just above
the shape-memory ring.
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shape-memory ring of the Composix� Kugel Patch,

18×14 cm, 12 positions corresponding to a clock face

（Fig. 2）.

3．Intraperitoneal Retention of the Mesh

The mesh was inserted into the peritoneal cavity

while slightly bent. The entire circumference of the

mesh was guided with the index finger to confirm

expansion of the mesh.

4．Fixation of the Shape-memory Ring

The margin of the hernial orifice was held with

Kocher’s forceps, and a 2-0 Prolene� thread

preliminarily laid on the ring was stitched from the

side of the peritoneal cavity to the abdominal wall in

turn for ligation and fixation（Fig. 3）.

5．Fixation of the Mesh

The margin of the hernial orifice was drawn

closed, with care taken to avoid applying excessive

tension. Then, the margin of the hernial orifice and

the anterior layer of the mesh were sutured with a

3-0 Vicryl� thread for fixation at intervals of 2.0 cm.

On this occasion, the space formed by inserting a

metal scale between the anterior and posterior

layers of the mesh facilitated passage of the needle

（Fig. 4）. The ring was placed approximately 3 cm

from the hernial orifice.

6．Abdominal Wall Closure

After hemostasis of subcutaneous tissue, a

drainage tube（3 mm in diameter）for serial

aspiration（J-Vac�）was inserted in the polypropylene

layer（Fig. 5）. The superficial aponeurosis and the

dermis were sutured with a 3-0 Vicryl� thread to

close the abdominal wall.

Discussion

Abdominal incisional hernia is among the

complications of laparotomy, and reportedly occurs

in 11～20％ of laparotomy cases4. The recurrence

rate after operative repair of abdominal incisional

hernia has been reported to be 24～63％ with simple

suturing closure5―8 and 13～29％ with repair

operations using mesh6―8. Thus, it cannot always be

said that good results are obtained from operative

hernial repairs using mesh, though repairs with

mesh tend to be better. When the hernial orifice is

small, there is no difference in recurrence rate

between simple closure operation and operative

repair with mesh, but the latter has been

recommended for cases in which the hernial orifice

is 4 cm or more9. Thus, operative repair with mesh

is assumed to be necessary when the hernial orifice

Fig. 4 Fixation of the hernial orifice and the mesh
The margin of the hernial orifice and the anterior layer
of the mesh（polypropylene layer）were sutured with
a 3-0 Vicryl� for fixation at intervals of 2.0 cm. On this
occasion, the space formed by inserting a metal scale
between the anterior and posterior layers of the mesh
facilitated passage of the needle

Fig. 5 Drainage
The drainage tube（3 mm in diameter）for serial
aspiration（J-Vac�）was inserted on the polypropylene
layer.
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or an abdominal defect is 4 cm or larger.

The mesh sheets used for abdominal repair are

classified as types 1 through 41. Type 1 mesh has a

pore size of 75 µm or more, corresponding to

polypropylene mesh. Type 4 mesh has a pore size of

less than 1 µm, corresponding to ePTFE, an

absorbable film. Composite mesh, i.e. the combination

of types 1 and 4, has a bilaminar（two-layer）

structure, i.e. the sheet is woven from polypropylene

mesh laid on top of a monolaminar（one-layer）ePTFE

sheet. In the living body, tissue grows internally in

the space between the two layers comprising the

polypropylene mesh, resulting in facilitated fibrosis

and inducing adequate strength and resistance to

the mesh. Since the pore size is 75 µm or larger,

macrophages, neutrophils, fibroblasts, and capillary

blood vessels can invade the mesh space. This seems

to be why the mesh is apparently resistant to

infection. In contrast, the ePTFE sheet can prevent

adhesion of the mesh to intraperitoneal organs, but

is believed to easily sustain infections in response to

suppression of cellular infiltration, since the sheet

interferes with invasion of the ePTFE sheet layer by

bacteria because the pore size is less than 1 µm,

which minimizes the internal growth of tissue1,10.

The mesh used in the present patients, the

Composix� Kugel Patch, is a composite mesh on

which a shape-memory ring has been placed. The

Composix� Kugel Patch has the following

advantageous characteristics: the shape of the entire

mesh is easily maintained and the mesh is easily

fixed to the abdominal wall. In fact, the Composix�

Kugel Patch was intraperitoneally placed, and the

mesh was easily flattened by gliding it over an index

finger. The mesh was easily expanded without

turning-up the margin . The postoperative

complications to pay attention to are seroma and

wound infection when using mesh for repair of

incisional hernia. The incidence of seroma with

abdominal wall reconstruction using composite mesh

is high. When a broad area of tissue is separated and

the amount of mesh as a foreign body is large, the

incidence of seroma rises. This suggests that a drain

needs to be inserted for abdominal wall

reconstruction with mesh repair10. In the present

patients, drains were inserted into the anterior

surface of the Composix� Kugel Patch to achieve

closure and serial aspiration drainage. The drain is

removed based on the day when the amount of

drainage is decreased, i.e. about 5 days after the

start of drainage, but no seroma is observed.

The crisis rate of wound infection after abdominal

wall reconstructive operation with mesh is not small

at 11.7％, and in some cases the mesh was removed

because of wound infection11. Therefore, post-

operative wound infection preventive measures are

important. With the one aim of preventing infection,

we selected CEZ（or β-lactam compounds containing

β-lactamase inhibitors）as antimicrobial agents

having sensibility to a staphylococcus spp . and

streptococcus spp . of skin normal flora. These

antimicrobial agents were intravenously

administered starting 15 minutes before surgery.

Three hours after the start of surgery, additional

doses were administered. On the following day as

well, the same antimicrobial agent was administered

on two occasions. Since a foreign body is left in the

body, however, the antimicrobial agent should be

used for 2 days. Neither of our patients developed

an infection postoperatively. With the other aim of

preventing infection, the thread used should be a

monofilament minimally contaminated with bacteria

or an absorbable thread. Theoretically, monofilament

absorbable thread is optimal . Taking into

consideration the sensation of use, monofilament

unabsorbable thread 2-0 Prolene� was used for

fixation of the shape-memory ring to the abdominal

wall, and an absorbable thread 3-0 Vicryl� was used

for fixation of the hernial orifice to the anterior layer

of the mesh in both of our patients. A monofilament

nylon thread is also considered to be an option as it

is an inexpensive thread.

Conclusion

We have described two abdominal incisional

hernia patients who were treated for operative

repair with the Composix� Kugel Patch, which is

excellent in terms of strength and resistance to

infections as a reinforcing material for the abdominal

wall. With this approach, which is a procedurally

simple operative repair, adhesion of the mesh to the
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intestinal tract is minimized. Long-term results of

operative repair with the present mesh have not yet

been reported, but it is hoped that the favorable

characteristics of this mesh will produce excellent

outcomes.
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