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INTRODUCTION: Optimal surgery for a midline incisional hernia extending to the subcostal region remains
unclear. We report successful hybrid laparoscopic and percutaneous repair for such a complex incisional
hernia.

PRESENTATION OF CASE: An 85-year-old woman developed a symptomatic incisional hernia after open
cholecystectomy. Computed tomography revealed a 14 x 10 cm fascial defect.

Four trocars were placed under general anesthesia. Percutaneous defect closure was performed using
multiple non-absorbable monofilament threads, i.e., a “square stitch.” Each thread was inserted into the
abdominal cavity from the right side of the defect and pulled out to the left side. The right side of the
thread was subcutaneously introduced anterior to the hernia sac. The threads were sequentially tied in a
cranial to caudal direction. A multifilament polyester mesh with resorbable collagen barrier was selected
and fixed using absorbable tacks with additional full-thickness sutures. The cranial-most limit of mesh
fixation was at the level of the subcostal margin, and the remaining part was draped over the liver surface.

The postoperative course was uneventful, with no seroma, mesh bulge, or hernia recurrence at 1, 3, 6,
and 12 months of follow-up.

DISCUSSION: The advantages of our technique are the minimal effect on the scar in the midline during
defect closure, the minimal damage to the ribs and obtaining more overlap during mesh fixation. The
disadvantage is the postoperative pain.

CONCLUSION: Our proposed hybrid surgical approach may be considered as the treatment of choice for a
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large midline incisional hernia extending to the bilateral costal region.
© 2018 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Surgical repair of a subcostal hernia has generally been per-
formed with a conventional retromuscular approach, with a low
recurrence rate [1]. Recently, a multicenter Italian study showed
that a subcostal hernia could be successfully repaired by laparo-
scopic surgery, with no conversion to open surgery and no hernia
recurrence [2]. They also reported the fastest operative time in the
subcostal group among the non-midline ventral hernias, and the
reason might be explained by easier port placement and adhesi-
olysis for ‘localized defect’ in the subcostal region [2]. However,
mesh fixation with laparoscopic repair for a subcostal hernia can
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be technically challenging, because minimal surrounding tissue
and proximity to bony structures restricts mesh fixation technique
[3,4]. For subcostal hernias, various mesh fixation techniques have
been proposed using tacks, sutures, glue or combination of these
materials [2-4].

In contrast, laparoscopic repair for a midline incisional hernia is
an established surgical technique with guidelines [5-7].In addition,
fascial defect closure can be performed either extracorporeally or
intracorporeally, that potentially reduces the mesh bulge, seroma
formation, or hernia recurrence [8-11]. Recent studies have advo-
cated defect closure for a large midline incisional hernia, which is
typically defined as transverse diameter of equal to or greater than
10cm [8,12].

Despite advances in laparoscopic repair, the optimal surgical
strategy for a large incisional hernia involving both the midline
and subcostal region remains unclear because of topographic com-
plexity. To our knowledge, there has been no supportive report to
resolve this specific surgical problem.

2210-2612/© 2018 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.

org/licenses/by-nc-nd/4.0/).
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Fig. 1. Computed tomography visualized a 10-cm, horizontal fascial defect (arrows
at both ends).

We report a case in which successful hybrid laparoscopic and
percutaneous repair of a large midline incisional hernia extending
to the bilateral subcostal region was performed. This work has been
reported in line with the SCARE criteria [13].

2. Presentation of case

An 85-year-old woman was referred to our hospital with the
diagnosis of symptomatic incisional hernia after open cholecys-
tectomy. She had no significant past medical history except for
hyperlipidemia. She was well-nourished and reported a long his-
tory of abdominal distention with a bulge. Her height was 147 cm,
with weight 46.5 kg and a body mass index of 21.5 kg/m2. She had
an incisional scar with massive keloid formation in the midline,
extending upward to the xiphoid. In the upright position, a bulging
mass with a diameter of 18 cm was observed, and the upper-
most contour involved the bilateral subcostal margins. Computed
tomography (CT) visualized a 14 cm (longitudinal) x 10 cm (hori-
zontal) fascial defect in the upper abdomen (Fig. 1). She requested
surgery for her long-standing symptoms and we decided on hybrid
surgery combining a laparoscopic and percutaneous approach.

Under general anesthesia, the patient was placed in a supine
position. The first trocar (12 mm) was placed under direct vision
at the left midaxillary line. Two trocars (5 mm) were placed in the
left upper and lower quadrant to achieve a co-axial setting. During
surgery, an additional trocar (5 mm) was placed in the right lower
quadrant to facilitate mesh fixation.

After lysis of adhesions, percutaneous defect closure was per-
formed with a modified technique described in previous report
[14]. The schematic presentation of this percutaneous defect clo-
sure is shown in Fig. 2, i.e., a “square stitch.”

Initially, the contour of the defect was marked on the skin using a
23-G spinal needle under desufflated laparoscopic vision. A trans-
verse line 1cm lateral to the defect margin was drawn with skin
marking ink. Surgery commenced at the most cranial site of the
defect and continued to the most caudal site. The interval between
lines was approximately 2cm (Fig. 3a). After a small subcuta-
neous incision was made, a non-absorbable monofilament thread
(2-0 Monosof™, Medtronic plc, Dublin, Ireland) was perpendicu-
larly inserted into the abdominal cavity from the right edge of the
line. Then, a suture passage device (Endoclose™, Medtronic) was
inserted into the abdominal cavity for the left edge of the line, and
the thread was pulled out to the skin. Subsequently, the suture pas-
sage device was subcutaneously inserted from the left edge of the
line and was passed anterior to the hernia sac (Fig. 3b). The right

Skin

Hernia sac

Rectus :
muscle ==

(@)

Skin

Suture
passage
device

Hernia sac

Rectus i
muscle =

B S

Skin

Suture
passage
device .

Hernia sac
Rectus

muscle

() e e i

Skin

Rectus
muscle e

(d)

Fig.2. (a) Anon-absorbable monofilament thread (dotted line) was perpendicularly
inserted into the abdominal cavity. (b) A suture passage device was inserted into the
abdominal cavity for the other side and the thread (dotted line) was pulled out to the
skin. (c) A suture passage device was subcutaneously inserted and passed anterior
to the hernia sac. (d) The thread was caught and pulled through with the suture
passage device. The threads were sequentially tied and the knots were buried under
the skin.

side of the thread was caught and pulled through to the left side
with the suture passage device. Finally, the threads were sequen-
tially tied in a cranial to caudal direction (Fig. 3c), and the knots
were buried under the skin.

A 25 x 20 cm multifilament polyester mesh with resorbable col-
lagen barrier (Parietex™ composite mesh, Medtronic) was selected
in ordered to obtain a 5-cm overlap for the defect. The mesh was
fixed with absorbable tacks (Absorbatack™, Medtronic) at 1-1.5-
cm intervals with double-crown technique. This was followed with
additional full-thickness sutures using non-absorbable monofila-
ment (2-0 Prolene™, Ethicon, Cincinnati, OH, USA) to reinforce the
mesh fixation. The cranial limit of mesh fixation was at the level
of the subcostal margin (Fig. 3d). The remaining part of the mesh
was draped over the liver surface without tacking (Fig. 3e). Each
incision was closed with subcuticular stitches.

The operative time was 247 min. The postoperative course was
uneventful and the patient was discharged home on the 10th
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Fig. 3. (a) Intraabdominal view of the threads for percutaneous defect closure. The interval of each thread was approximately 2 cm. (b) A suture passage device was
subcutaneously inserted and passed anterior to the hernia sac (arrow heads). (c) The threads were sequentially tied in a cranial to caudal direction. (d) The cranial-most limit
of mesh fixation was at the level of the subcostal margin (arrowheads). (e) The remaining part of the mesh was draped over the liver surface without tacking (arrowheads).

postoperative day. The patient did not experience any significant 3. Discussion

postoperative complications. Follow-up evaluation was done at 1,

3, 6, and 12 months after surgery. Analgesic agents were discon- In this case, laparoscopic and percutaneous repair was success-
tinued at 1 month. CT was performed at 3 and 12 months (Fig. 4). ful for a large midline incisional hernia extending to the bilateral
There was no clinically or radiographically significant seroma, mesh subcostal region.

bulge, or hernia recurrence at each follow-up.
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Fig. 4. Follow-up computed tomography at 12 months after surgery. There was no
radiographically significant seroma, mesh bulge, or hernia recurrence.

Laparoscopic repair for an incisional hernia is generally indi-
cated for a mean defect size of 10 cm [6], with a maximum diameter
of 18 cm recently reported [15]. In addition, fascial defect closure
has been advocated for reduction of seroma [6,9], mesh bulge
[6,10], and recurrence rates [9,10], although conflicting reports
have also been published [11,16]. A recent study showed that
defect closure with intraperitoneal onlay mesh (IPOM-plus) was
more effective than standard intraperitoneal onlay mesh (sIPOM)
in terms of reducing mesh bulge, for large hernias (greater than
10cm in diameter) [12]. In the present case, the defect size was
14 cm (longitudinal) x 10 cm (horizontal). Because our goal was the
relief from her long-standing abdominal distension with a bulge,
we selected a hybrid laparoscopic and percutaneous approach to
securely perform defect closure.

The advantage of our technique is the minimal effect on the
scar in the midline incision. The surgical technique we used was
comparable to that in a previous report, with some modifications
[14]. In the previous report, the subcutaneous threads for closing
the defect were tied in the midline where some scar tissue may
persist [14], whereas that of ours were tied in the left lateral side
(Fig. 2). Our approach seems easier because we simply penetrate
the suture passage device subcutaneously from the right side to
the left side.

The other advantage is the minimal damage to the ribs. Mesh
fixation is challenging for a subcostal hernia. The SAGES guidelines
warn against possible injuries to the lung, pericardium, diaphragm,
and neurovascular bundles along the inferior surface of ribs during
fixation above the costal margins [5]. Furthermore, the guidelines
recommended draping mesh over the diaphragm superiorly with-
out fixation, as an alternative and safer option to prosthetic fixation
[5]. In this case, the cranial limit of mesh fixation was at the level of
the subcostal margin. The remaining part of the mesh was draped
over the liver surface without tacking. We believe that this mesh
placement can obtain more overlap from the most cranial edge of
the defect, and this issue has not been discussed in the previous
reports [3,4,17]. In addition, we suggest that this procedure must
be carried out using mesh with an anti-adhesive barrier, to prevent
possible bowel-to-mesh adhesions.

The disadvantage of our technique is postoperative pain. It
took 1 month for discontinuing analgesic agents. Although a meta-
analysis demonstrated that postoperative pain with defect closure
appeared to be transient [6], a recent study showed that 14% of
patients with [IPOM-plus had pain at 3 months whereas those with
sIPOM did not experience such pain [12]. Defect closure inevitably
oppose to the ‘tension-free concept’ in hernia surgery. The possi-

bility of chronic pain should be carefully informed to the patient
before surgery, because persistent postoperative pain certainly
negates the cosmetic benefit from surgery, particularly in large
incisional hernia.

Regardless of the surgical techniques, we should keep in mind
that the recurrence rate is higher for larger hernias measuring
10-15cm [14,17,18]. In this case, a favorable surgical outcome was
achieved only in a short-term. A long-term follow-up is necessary,
and we will continue to evaluate our surgical strategy for incisional
hernias.

4. Conclusion

Our proposed hybrid laparoscopic and percutaneous approach
may be considered as the treatment of choice for a large midline
incisional hernia extending to the bilateral costal region. Surgical
approach must be carefully considered before surgery for a com-
plex incisional hernia, as the defect size and hernia location can
affect surgical technique. Larger case series or prospective studies
are needed to determine the optimal surgical approach for a large
midline incisional hernia extending to the bilateral costal region.
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