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Traumatic flank hernia (TFH) is rare and prone to recurrence, which makes appropriate treatment
challenging. No current guidelines define the optimal timing and method of repair. Meanwhile, re-
cent advances in laparoscopic techniques are reshaping the options for the treatment of TFH. A dual
approach that utilizes both laparoscopic and open methods has not previously been reported. Here-
in, we present the successful treatment of TFH after blunt trauma. A 46-year-old male patient un-
derwent elective herniorrhaphy on hospital day 3, in which laparoscopic implantation of a sublay
mesh and extracorporeal implantation of an onlay mesh were performed. Such techniques may be
appropriate and result in feasible outcomes in hemodynamically stable patients with large TFH who

are strongly suspected of having bowel herniation or concomitant intraperitoneal injuries. Larger
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INTRODUCTION

Traumatic abdominal wall hernia (TAWH) is a relatively rare in-
jury, accounting for only 1% of all blunt trauma admissions [1].
Traumatic flank hernia (TFH) is the most common type of these
injuries [2], but trauma surgeons are not familiar with TFH,
which frequently leads to misdiagnosis and delayed treatment
[3]. Thus, the investigation of flank hernia with an abdominopel-
vic computed tomography scan is recommended when patients
have high-energy blunt trauma to the torso, even in the absence
of symptoms. TFH is best managed by a timely operative inter-
vention in a patient with incarceration or strangulation [4,5].
However, the repair is complicated when the defect is large and

studies are needed to assess the long-term results.
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involves all layers of the abdominal wall. Furthermore, to date, no
well-defined guidelines exist on the optimal management strate-
gy for these injuries. Herein, we describe the first successful treat-
ment of TFH after blunt trauma using laparoscopic and open ap-
proaches with a dual tension-free repair method to maximize the
strength of the herniorrhaphy.

CASE REPORT

A 46-year-old male patient whose right-sided torso had been
sandwiched between industrial pressers presented to the emer-
gency department of Dankook University Hospital. Upon admis-
sion, the patient’s hemodynamics were stable. Upon physical ex-
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amination, the peritoneal irritation sign with muscle guarding
was positive. The patient had a minor laceration of the right chest
wall and abdominal bulging with multiple abrasions in the left
flank (Fig. 1). An abdominopelvic computed tomography scan
showed multiple rib fractures, fractures of the transverse and spi-
nous processes of multiple lumbar vertebrae, multiple ruptured
discs in the lumbar spine, and complete abdominal wall disrup-
tion (65 x 83 mm) with herniation of the small bowel in the left
flank (Fig. 2). No definite associated injuries of the intra-abdomi-
nal organs were found. The patient’s Injury Severity Score was 17.

JTI

Even though there were no other life-threatening injuries, sur-
gery could no longer be delayed as the peritoneal irritation sign
increased over time. Herniorrhaphy was performed immediately
on hospital day 3 with a laparoscopic specialist in attendance.

Surgical technique

A dual approach via both laparoscopic and open methods was
planned. Under general anesthesia, the patient was placed in the
right semi-lateral (45°) position. Laparoscopic surgery was con-
ducted through the transabdominal approach. An 11-mm in-

Fig. 2. Preoperative abdominal computed tomography (A) axial and (B) coronal scans show a traumatic flank hernia lesion (arrowheads).
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fra-umbilical camera-port and three working ports (a 5-mm port
in the upper midline, an 11-mm port in the lower midline, and a
5-mm port in the right lower abdomen) were placed. The TFH
in the left flank was identified, which included the small bowel
and the descending colon (Fig. 3A). After the exploration of the
whole bowel, a superficial mesenteric laceration of the small
bowel and hematoma of the transverse colon were also observed.
First, the descending colon was mobilized by making an incision
along the lateral peritoneal fold, exposing the bottom edge of the
hernia sac. After incision of the peritoneum, total disruption of
the abdominal wall, measuring about 7 x 10 cm, was revealed
(Fig. 3B). A sublay mesh (Parietene Composite Mesh; Covidien,
Minneapolis, MN, USA) was introduced into the abdomen. A
synthetic film side was laid to face the peritoneum to prevent
painful adhesion of the parietal peritoneum to the mesh. The
mesh was implanted via titanium tacker and a 3-0 barbed string
(V-Loc 90 Absorbable, Covidien) with a 2-cm overlap on the
edge of the disrupted transversalis muscle (Fig. 3C). The posteri-
or margin of the polypropylene mesh was fixed to the lateral bor-
der of the psoas muscle. The mesh was then buried by continu-
ously re-suturing the peritoneum (Fig. 3D). Extracorporeal her-
nioplasty (i.e., the open approach) was initiated after the termina-
tion of pneumoperitoneum. Full-thickness disruption of the ex-
ternal and internal oblique muscles of 11 x 15 cm was observed.
A muscle split dissection was performed until it faced the intra-
corporeally augmented mesh. The separated internal oblique
muscles were approximated using a 2-0 barbed suture (2/0
Stratafix Symmetric PDS Plus; Ethicon, Raritan, NJ, USA), and
an onlay mesh (Prolene Mesh, Ethicon) was anchored on the
muscular layer via a 3-0 Prolene suture (Fig. 4). A Jackson-Pratt
drain was placed on the mesh to prevent fluid collection. The
Scarpa’s fascia was then brought and closed up to cover the mesh
as the bounced-off external oblique muscles were unreachable.
The total duration of the operation was 255 minutes (Video S1).
The immediate postoperative period was uneventful. The Jack-
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son-Pratt drain was withdrawn on postoperative day 3 as the
content was minimal. The patient was discharged on postopera-
tive day 18 after placement of an abdominal binder and did not
experience any hernia recurrence during a 6-month follow-up
period (Figs. 5, 6).

DISCUSSION

A recent classification suggested by the largest single-institution
series of TAWH categorizes it into three types: anterior abdomi-
nal, flank, and lumbar, which are affected by the rectus abdomi-
nis muscle, the oblique muscles, and the superior/ inferior lum-
bar triangles, respectively [2]. TAWH does not always require op-
erative repair, even though they are closely associated with other
injuries. Several retrospective studies reported that delayed repair
of TAWH was associated with fewer perioperative complications
and lower recurrence [1]. The current consensus for patients
with TAWH is conservative care unless the patient has hemody-

namic instability or peritonitis [2]. In our case, the patient pre-

Fig. 4. Extracorporeal approach for hernia repair after the
identification of the total disruption of the external and internal
oblique muscles. (A) Approximation of the internal oblique muscle,
and (B) completion of additional mesh coverage.

Fig. 3. Intracorporeal approach for laparoscopic hernia repair. (A) Identification of traumatic flank hernia, (B) exposure of the muscle defect, (C)

implantation of the synthetic mesh, and (D) closure of the peritoneum.
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Fig. 5. Postoperative abdominal computed tomography (A) axial and (B) coronal scans at a 2-month follow-up show the intact abdominal wall

repair site without fluid collection (arrowheads).

Fig. 6. External photographs of the incisional wound of the left flank on (A) postoperative day 15 and (B) postoperative day 30.

sented with persistent abdominal tenderness. Thus, laparoscopy
was attempted with the double purpose of seeking other in-
tra-abdominal injuries and implanting a sublay mesh.

The open approach is traumatic and requires major dissection
to expose the damaged planes and locate the defect, but it has the
advantage of enabling complete parietal reconstruction. The lap-
aroscopic approach has the advantages of being minimally inva-
sive, producing less pain, resulting in a shorter length of hospital
stay, and causing fewer wound complications. It also prevents
major dissections, identifies the exact location of the lesion, and
enables better visualization. However, the laparoscopic approach
allows neither parietal reconstruction nor repair under con-
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trolled tension [4-6]. In our case, the sublay mesh implanted via
laparoscopy alone was not enough to endure the large defect ac-
companying severe disruption of the external oblique muscle.
Therefore, additional coverage of an onlay mesh was performed
via the open approach.

A sandwich technique that utilizes both onlay and sublay
meshes for hernioplasty has been reported for lumbar hernia re-
pair in many studies [7,8]. Mesh fixation in TFH repair is highly
limited because the shearing force of the injury usually disrupts
the musculofascial attachments to adjacent structures based on
our previous experience. This technique is particularly well-suit-
ed for repairing TFH as well as lumbar hernia, where ten-
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sion-free mesh fixation is anticipated from a severe injury. How-
ever, only the open approach has been used to perform the sand-
wich technique utilizing subcutaneous and extraperitoneal spac-
es according to the previous literature [9]. This is the first report
using the dual tension-free repair method, which is a hybrid
method taking advantage of both laparoscopic and open ap-
proaches.

In conclusion, the dual tension-free repair method seems to be
a feasible option for the treatment of large TFH, especially when
concomitant intra-abdominal injuries are suspected. Although
TFH is rare, the long-term success of this technique needs to be
assessed to further prove its efficacy and safety. Trauma surgeons
should reflect on the importance of making a correct preopera-
tive assessment and an adequate choice of surgical techniques to
offer the patients the best possible results.

SUPPLEMENTARY MATERIALS

Video S1. Dual repair of traumatic flank hernia using laparo-
scopic and open approaches

Supplementary material is available from: https://doi.org/10.
20408/jti.2021.0008.
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