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Abstract
Purpose Lateral abdominal wall hernias are rare defects but, due to their location, repair is difficult, and recurrence is com-
mon. Few studies exist to support a standard protocol for repair of these lateral hernias. We hypothesized that anchoring our 
repair to fixed bony structures would reduce recurrence rates.
Methods A retrospective review of all patients who underwent lateral hernia repair at our institution was performed.
Results Eight cases (seven flank and one thoracoabdominal) were reviewed. The median defect size was 105  cm2 (range 
36–625  cm2). The median operative time was 185 min (range 133–282 min). There were no major complications. One patient 
who was repaired without mesh attachment to bony landmarks developed a recurrence at ten months and subsequently under-
went reoperation. Patients with mesh secured to bony landmarks were recurrence free at a median follow-up of 171 days.
Conclusions Lateral hernias present a greater challenge due to their anatomic location. An open technique with mesh fixation 
to bony structures is a promising solution to this complex problem.
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Introduction

Lateral abdominal hernias are rare and their surgical man-
agement is difficult and not standardized. Most series include 
a small number of patients and often combine different types 
of non-midline hernias including inguinal and subcostal sub-
groups. These lateral hernias occur in a semi-rigid space 
limited by the costal margin superiorly, the iliac crest infe-
riorly, the linea semilunaris medially, and the paraspinal 
muscles posteriorly. Therefore, they differ greatly from the 
classic midline ventral hernias from the standpoint of both 
their pathophysiology and repair technique.

Classic midline ventral hernias are commonly centered 
on defects in the tendinous sheath of the rectus muscle. A 
recent meta-analysis failed to find a significant difference 
between open and laparoscopic techniques on the basis of 
complications and hernia recurrences [1]. Our preferred 

method is the retrorectus repair described by Stoppa and 
Rives, which involves mesh placement between vascular-
ized tissue planes and allows for rapid tissue ingrowth of the 
prosthesis. The presence of the posterior sheath in the mid-
line provides a strong foundation to support the mesh while 
providing surface area for mesh overlap. In comparison to 
the central abdominal wall, the anatomy of the lateral wall 
has a smaller fascia to muscle ratio, which does not allow for 
the dual-layer closure as in ventral midline hernia repair [2]. 
The limited availability of landmarks with tensile strength to 
securely attach the mesh can result in a “parachuting” mesh 
that merely bridges the defect without the strength provided 
by the tendinous anchoring structures used in the repair of 
midline hernias.

Due to their wide neck, lateral abdominal hernias are less 
prone to strangulation. However, given the large muscular 
surface area of the lateral wall, these defects can progress 
rapidly and lead to cosmetic and physiological problems for 
the patient [3]. Unlike ventral midline hernias, whose vector 
forces are distributed centrally and evenly, a unilateral lateral 
wall defect can cause an asymmetrical shift of forces to the 
ipsilateral side [2]. This uneven pull from the hernia can lead 
to lumbar spine ligamentous strain, back pain, progressive 
flank herniation, changes in spinal curvature, poor bowel 
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function, loss of core muscles, and paradoxical breathing 
[2, 4].

We present our experience of management of these com-
plex lateral hernias with a special focus on surgical anatomy.

Relevant anatomy and operative technique

Surgical anatomy and classification

Lateral abdominal wall defects include subcostal, paramed-
ian, flank, and lumbar triangle hernias. The most common 
lateral hernias are flank hernias that involve the mid-portion 
of the external oblique, internal oblique, and transversus 
abdominis as well as their attachment to the linea semilu-
naris and paraspinal muscles (Fig. 1). Paramedian hernias 
involve defects along the linea semilunaris with an intact 
linea alba and include Spigelian hernias. Lumbar hernias 

can occur in the superior or inferior lumbar triangles. The 
superior triangle of Grynfellt is an inverted triangle bounded 
by the posterior border of the internal oblique anteriorly, the 
anterior border of the paraspinal muscles posteriorly, and the 
12th rib superiorly [3, 5]. The inferior triangle of Petit, is 
bounded by the posterior border of the external oblique ante-
riorly, the anterior border of the latissimus dorsi posteriorly, 
and the iliac crest inferiorly [5]. Thoracoabdominal lateral 
hernias are extremely rare and occur in the intercostal space 
secondary to rupture of the intercostal muscles (Fig. 2). 
They may allow the protrusion of the lung, liver, bowel, and 
spleen [6]. We have chosen to include them here as their 
management within the confines of a rigid bony space draws 
similarities to the lateral abdominal hernias.

Innervation of the lateral abdominal muscles (external 
oblique, internal oblique and transversus abdominis) arises 
from branches of the intercostal nerves (T7–T11), subcostal 

Fig. 1  Flank hernia (preoperative CT, before and after repair)

Fig. 2  Thoracoabdominal hernia (preoperative CT, before and after repair)
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nerve (T12), and the iliohypogastric and ilioinguinal nerves 
(L1) [7]. The lower branches, starting at the rami of the 11th 
intercostal nerve, can be injured by incisions and lead to 
muscle denervation and loss of function [8].

True hernias with a musculotendinous defect are usually 
caused by denervation of the large muscles following trans-
verse or oblique incisions of the flank for retroperitoneal 
surgery of the kidney, aorta, or spine [4]. These differ from 
bulges, as the latter are a myofascial laxity without defects. 
Non-operative management of bulges is a classic recom-
mendation, but we believe that the asymmetrical functional 
impairment, the rapid growth of the bulge, and the severe 
strain on the spinal muscles warrant repair. In summary, the 
pathophysiology of these acquired lateral hernias is based on 
a traumatic denervation of lateral wall muscles with result-
ing amyotrophy, a disruption of the origin/insertion points, 
or a combination of these two factors.

Surgical technique

In the classic repair of the median ventral hernia, the tech-
nique invariably utilizes the tendinous component of the rec-
tus sheath to centralize the rectus muscle. The addition of a 
component separation establishes a symmetrical and physi-
ologically balanced and dynamic repair. Repair of lateral 
hernias is limited by the lack of midline fascia to anchor the 
mesh to. Thus, the repair of lateral hernias involves the fixa-
tion of the mesh to fixed bony structures: the costal margin 
superiorly and the iliac crest inferiorly. Without this anchor-
ing, the patient may develop a bulge or hernia recurrence. 
We believe this crucial anchoring step is best accomplished 
with an open approach. Minimally invasive techniques are 
feasible but make fixation to the bony structures described 
above more technically challenging, with the potential for 
damage to the lateral femoral cutaneous and ilioinguinal 
nerves [9]. Results in the literature of the robotic approach 
are limited to case series [10]. As such, more patients and 
outcomes should be compiled to provide a higher level of 
evidence than expert opinion.

An oblique incision of the flank is made, the hernia defect 
is circumscribed, and all of the hernia contents are care-
fully reduced. In the case of a bulge, the external oblique is 
divided in the direction of its muscle fibers. Care is taken 
to avoid the branches of the iliohypogastric and ilioingui-
nal nerves. The external oblique is then separated from the 
underlying internal oblique. The plane between the internal 
oblique and the transversus abdominis must be avoided to 
prevent injury to the neurovascular bundle [11, 12]. The 
periosteum of the iliac crest and the costal cartilage are 
carefully exposed using electrocautery over a distance of 
approximately 4 to 5 cm in width and 0.5 cm deep, cre-
ating a thin strip just wide enough to hold the anchoring 
sutures. The internal oblique and transversus muscles are 

then reapproximated in an overlap fashion with non-absorb-
able sutures.

A lightweight, large pore, polypropylene mesh 
(Ultrapro®, Ethicon, Cincinnati, Ohio) is then inserted 
between the external oblique and internal oblique and fixed 
superiorly to the costal cartilage with four stitches of 2–0 
polypropylene. Alternatively, a drill can be used through 
the ribs, or the sutures can be wrapped around the ribs if 
the periosteum itself is of poor quality. Care must be taken 
to avoid the neurovascular bundle localized at the inferior 
border of the rib.

Inferiorly, a Mitek system (Mitek Surgical Products, 
Westwood, MA) is used to drill (Stryker, Kalamazoo, MI) 
four holes into the iliac crest, and subsequently, four non-
absorbable anchor stitches are placed to allow for the inferior 
suture fixation of the mesh. Posteriorly, the mesh is fixed 
transfascially to the paraspinal muscles and anteriorly to the 
edge of the external oblique or the linea semilunaris (Fig. 3). 
A drain is placed in this space and the external oblique is 
approximated over the mesh.

For thoracoabdominal hernias, the technique is more 
complex and involves a thoraco-abdominal incision and the 
opening of the chest and abdomen. The diaphragm is usu-
ally stretched by the organ protrusion and requires plica-
tion over pledgets to minimize the redundancy. The mesh 
is then placed as an overlay on the defect and bridged from 
one costal margin to the lower one, as the approximation of 
the ribs in large hernias is usually impossible. The mesh is 
fixed after drilling several holes in the costal cartilage, and 
subsequently, attached medially and laterally transfascially. 
A chest tube and a drain are placed in the pleural cavity and 
above the internal oblique, respectively, prior to closing.

Results

Between June 2011 and December 2017, seven patients 
(two male, five female) underwent elective open mesh 
repair by one surgeon (NK) at a tertiary medical center. 
Seven flank hernias (six right-sided and one left-sided) 
and one right thoracoabdominal hernia were repaired. One 
patient underwent two repairs for a total of eight proce-
dures. The median age was 58 years (range 44–69) and 
the median body mass index (BMI) was 29.8 kg/m2 (range 
25.8–36.9), (see Table 1 for demographics). Three her-
nias were recurrent and five were primary hernias. Four 
of the patients had incisions from previous lumbar spine 
surgery, one had a prior bilateral adrenalectomy, one had 
a prior nephrectomy, and one patient had whooping cough 
leading to the development of a thoracoabdominal hernia. 
One patient was our own recurrence, as the mesh had not 
been affixed to bone superiorly and inferiorly. The patient 
subsequently developed a recurrence at ten months that 
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was repaired with the attachment of mesh with sutures to 
the costal margin and to the iliac crest using bone anchors. 
The remaining seven surgical cases were repaired using 
the same technique of securing the mesh to bony land-
marks. Due to his morbid obesity, the patient with the 
thoracoabdominal hernia underwent a sleeve gastrectomy 
prior to his hernia reconstruction. His hernia was repaired 
after a 50-lb weight loss four months after the gastrectomy.

The median defect size was 105  cm2 with a range of 
36–625  cm2. The median operating time was 185 min 
(range 133–282 min). There were no intraoperative or 
immediate post-operative complications. Two patients 
developed a small seroma that required an ultrasound-
guided drainage. Within the seven patients that had mesh 
fixation to bony landmarks, there have been no recurrences 
at a median follow up of 171 days (range of 74–1200 days). 
One patient presented with a complaint of an abdominal 
wall bulge which on exam was found to be laxity likely 
related to having had multiple surgical procedures as there 
was no fascial defect.

Fig. 3  Posterolateral view of the 
technique for repair of a lateral 
abdominal hernia including an 
illustration of mesh fixation to 
the iliac crest

Table 1  Demographics and clinical characteristics

Values are reported as count for categorical variables or median 
(range) for continuous variables

Variable Value

Age 58 (44–69)
Gender (count) Male: 3

Female: 5
Body mass index 29.8 (25.8–36.9)
American Society of Anesthesiologists Class II: 4

III: 4
Size of defect  (cm2) 105 (36–625)
Mesh type used Non-resorbable: 7

Resorbable: 1
OR Time (min) 185 (133–282)
Length of stay (days) 4 (1–5)
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Discussion

Lateral abdominal hernias are rare occurring in 1–4% 
versus 14–19% for midline incisional hernias [13–15]. 
Although rare, these hernias are distressing to patients 
because of the asymmetrical deformity of the flank and the 
progressive growth of the hernia. The resulting back pain 
due to the strain on the spinal muscles is another reason 
for prompt consultation.

Most published series include a small number of 
patients, but more importantly, combine several types of 
hernias under the description of non-midline hernias [16]. 
Previous authors have reported on the difficulty of defin-
ing a standardized technique. We have chosen to focus 
on a specific group of lateral hernias that share common 
characteristics. These lateral hernias occur in a confined 
space bordered by rigid bony structures and thus a repair 
that does not involve fixation to cartilage superiorly and 
inferiorly will likely recur as in our first patient.

Philips and Rosen prefer the retromuscular preperito-
neal repair of flank hernias to achieve a large mesh over-
lap, thus avoiding the creation of skin flaps [17]. They 
caution against the possibility of injury to retroperitoneal 
vascular and nerve structures. We believe that this wide 
retroperitoneal dissection carries an inherently significant 
potential for morbidity, as was the case with one patient 
in their series who sustained a ureteral injury. One other 
patient required a blood transfusion of two units, most 
likely in relation to a hematoma due to the wide preperi-
toneal dissection. This risk is also increased in patients 
with coagulopathy.

There are very few published laparoscopic series of lat-
eral hernia repair. Heniford described the first laparoscopic 
approach for lumbar hernias in 1997 [18]. Moreno-Egea 
presented the largest series of laparoscopic treatment of 
lateral hernia, including inguinal and subcostal defects 
[16]. His intraoperative morbidity was 7.5%, bleeding 
complications occurred in 25%, and the average length 
of stay was 3 days. In addition, he reported a 40% “post-
operative weakness” which is most likely a parachuting 
of the bridging mesh leading to mesh eventration. The 
size of the defects treated was also much smaller than in 
the series of the open approach. We agree, therefore, with 
Philips and Rosen that lateral hernias are best approached 
through an open repair, avoiding the extensive enterolysis 
and allowing for muscle approximation that addresses the 
skin deformity.

Veyrie and Stumpf insisted that the space between the 
transversus abdominis and the internal oblique should not 
be opened to avoid injuring the major thoracoabdominal 
neurovascular bundle that runs in this plane [11, 12]. The 

ideal space of dissection and positioning of the mesh is 
between the external oblique and the internal oblique. 
Some authors have raised concerns about the potential lack 
of tissue ingrowth between the mesh and the bone [17], 
but we have not observed this problem with longer follow-
up. Veyrie uses a technique similar to ours and places the 
mesh in the same space anchored to the iliac bone. His 
superior fixation, however, is muscular only and does not 
use the costal cartilage. This could explain a recurrence 
rate of 5% in a comparable follow-up time to ours. Bau-
mann in a recent review article recommended the same 
bony fixation superiorly and inferiorly to the costal margin 
and the iliac crest as in our patients [2]. Blair recently 
reported on the use of bone anchors for inferior iliac bone 
mesh fixation in patients with lumbar and suprapubic 
hernias [19]. No osteomyelitis was noted and in broader 
terms, this complication while described rarely in Urology 
in the treatment of incontinence was not observed in the 
treatment of ventral hernias.

We routinely use a lightweight, large pore polypropyl-
ene mesh (Ultrapro®, Ethicon, Cincinnati, Ohio), and have 
not encountered any mesh infection or superficial surgical 
site infection. The incidence of infection in other series 
using other types of mesh, especially polyester (69% of all 
meshes used), was 6% for superficial wound infection and 
6% for mesh infection requiring debridement [17]. Another 
study demonstrated a mesh infection rate of 6.9% using 
acellular dermal matrix [20]. A recent systematic review 
concluded that due to the heterogeneity of operative tech-
nique and low patient numbers, it was difficult to make any 
meaningful comparison of mesh-related outcomes [21]. 
To our knowledge, there are no studies with large enough 
cohorts to effectively compare outcomes of lateral hernias 
depending on mesh type.

Our study has some limitations with the small number 
of patients included and a relatively short follow-up time. 
However, given the successful results obtained and the 
high patient satisfaction, we believe that this technique is 
durable and has become our routine standard for the repair 
of lateral hernia defects and bulges of the abdominal wall.

Conclusions

Compared to midline hernias, lateral hernias present a 
greater challenge for surgeons due to their anatomic loca-
tion. An open technique with mesh fixation to the bony 
structures may represent a durable solution to this complex 
problem and deserves further evaluation.
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