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Abstract

Introduction  Spigelian Hernia (SH) is a rare ventral
hernia with a high incarceration and obstruction risk. The
purpose of this study is to present our experience in diag-
nosis and treatment of this rare hernia entity.

Materials and Method Sixteen patients underwent sur-
gery for SH between 2000 and 2010. Analysis parameters
included demographic data, location of defect, diagnostic
methods, mode of surgery, mode of anesthesia and post-
operative outcome.

Results Mean follow-up was 98 months. The gender bias
was 37.5 %: 62.5 % (man: woman) with mean age of
56 years. The SH was right-sided in 56.25 %, left-sided in
37.5 % and bilateral in 6.25 % of the cases. The preoper-
ative diagnosis was correct in 25 % of the cases. Eight
patients (50 %) underwent elective surgery, and the other 8
patients (50 %) underwent surgical treatment on emer-
gency basis. Two patients underwent open hernia repair by
primary suture, 13 patients underwent open mesh repair
and one patient underwent a laparoscopic mesh repair.
Neither a major hernia repair-related complication nor
mortality could be registered.

Conclusion SH is a rare entity with a wide clinical
spectrum and difficulties in preoperative diagnosis. Once
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the diagnosis of SH is established, a surgical treatment is
indicated because of the high complication risk.
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Abbreviations

SH  Spigelian hernia

CT  Computed tomography
U/S  Ultrasound sonography
ml Milliliter

cm  Centimeter

PHS Prolene hernia system

Introduction

SH was named after Adrian van der Spieghel, who first
described the semilunar line. SH is defined as a hernia
occurring through the spigelian aponeurosis [1]. The spi-
gelian aponeurosis is formed by the fusion of the aponeu-
rosis of internal oblique muscle and of transversus
abdominis muscle. The margins of spigelian aponeurosis
are formed by the linea semilunaris and the lateral edge of
the rectus muscle. It extends from the costal cartilage of the
8th rib to symphysis pubis [1-3]. In the upper abdominal
wall, the spigelian aponeurosis is posterior to the rectus
muscle, making the clinical diagnosis of fascia defects
extremely difficult. Beneath the umbilical region, the
aponeurosis forms a weak barrier that is susceptible to
protruding peritoneal sacs or extraperitoneal fat [1, 3-5].
SH is a rare entity with a reported incidence of 0.12-2 % of
all abdominal wall hernias and was first described by
Klinklosch in 1764. More than half of all spigelian hernias
are located in a 6 cm wide region distal to the umbilicus
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and above the inferior epigastric vessels. This region is
referred as “spigelian hernia belt” [1, 2]. The most com-
mon symptom of spigelian hernia is pain due to contraction
of the abdominal musculature. A further symptom is a
palpable mass in 35 % of cases [6—16].

Predisposing factors are collagen disorders, age, obesity,
rapid weight loss, multiple pregnancies, chronic pulmonary
diseases, trauma, iatrogenic causes and congenital disor-
ders [3, 10, 17]. Ultrasonography (US) of the abdomen and
computed tomography (CT) are the most sensitive diag-
nostic tools for characterizing a SH [11, 13]. Once SH is
diagnosed, there is the need for surgical treatment, because
of the high risk for serious complications, such as incar-
ceration, obstruction and strangulation of the protruding
structures [11, 15]. Emergency surgery is estimated to be
performed in 21-33 % of the cases, due to incarceration
and strangulation of hernia content [2, 9-11, 15].

Here we report our single center experience in the sur-
gical treatment of SH, including patients who underwent
elective surgical treatment or emergency surgery. Our aim
was to review the long-term outcome of these patients,
mode of surgery, morbidity, mortality and the sensitivity of
diagnostic methods.

Patients and methods
Study population

Between January 2000 and December 2010, 16 patients
with 17 SH referred to the Surgical Department of the
General Hospital of Western Attica. These patients were
identified from a prospective database and were retro-
spectively analyzed. We analyzed the demographic data,
site of the defect, diagnostic methods, mode of surgical
treatment, long-term outcome and postoperative
complications.

Demographic parameters and diagnostic imaging

Mean patient age was 56 years (range: 28-83). Of 16
patients, 10 (62.5 %) were women. The diagnostic workup
included US and in 1 case contrast-enhanced CT. In 9
patients, the SH was right-sided (56.25 %), in 6 patients
(37.5 %) left-sided and in 1 patient bilateral (Table 1). In
all patients “real” spigelian hernias have been diagnosed,
and in none of them there was the possibility to confuse it
with an incisional hernia.

Surgical procedures and mode of anesthesia

In all patients, the indication for surgical treatment was
given. Either an open or laparoscopic hernia repair was
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performed. Fifty percent of the patients (n = 8) underwent
elective surgical treatment and 8 patients emergency sur-
gery (Table 2).

Six patients (37.5 %) underwent surgery under spinal
anesthesia and 10 patients (62.5 %) under general anes-
thesia (Table 2).

The parameters assessed were blood loss in the periop-
erative phase, early postoperative course, surgical and non-
surgical complications, mortality, length of stay in the
hospital and the relief of symptoms after surgical treat-
ment. Postoperative mortality and morbidity were assessed
up to 3 months post-surgery.

Table 1 Pretreatment demographic data

Surgery (n = 16)

Age mean (years, range) 56 (28-83)
Sex (%)
Male 6 (37.5)
Female 10 (62.5)
Location (%)
Right side 9 (56.25)
Left lobe 6 (37.5)
Bilateral 1 (6.25)
Surgical treatment (%)
Elective 8 (50 %)
Emergency 8 (50 %)
Clinical presentation
Abdominal discomfort/pain 12
Palpable mass 7

Table 2 Intraoperative features and postoperative outcome

Surgery (n = 16)

Mode of operation (%)

Open repair primary suture 2 (12.5)

Open preperitoneal mesh repair 13 (81.25)

Laparoscopic mesh repair 1(6.25)
Mode of anesthesia (%)

Spinal 6 (37.5)

General 10 (62.5)
Blood loss (%)

<200 ml 16 (100)

>200 ml 0 (0
Complications (%)

Seroma 2 (12.5)

Pulmonary complications 1(6.25)
Perioperative death 0 (0)

Relief of symptoms (%) 16 (100 %)

Length of in-hospital stay in days (range) 3.5 (1-9)
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Results

We recorded two main clinical symptoms: abdominal dis-
comfort or pain in 9 patients (56.25 %), a palpable mass in
4 patients (25 %) and a combination of both (abdominal
pain, palpable mass) in 3 patients (18.75 %) (Tables 1, 2).

Preoperative diagnosis was established correctly in 4
patients (25 %): in 3 patients by physical examination and
US and in one patient by physical examination and CT scan
(Figs 1, 2), while in 12 patients the diagnosis of SH was
established during surgery (75 %). These patients pre-
sented with acute abdominal pain, nausea and the clinical
situation of an obstruction with ileus (n = 8) and/or a
palpable mass (n = 4). The low sensitivity of the US
examination was mostly dependent on the clinical situation
of the patients, which could not be sufficiently examined
because of pain (n = 8). Due to the clinical symptoms of
the patients, we had to abandon a laparoscopic procedure,
and we preferred a conventional operative treatment.

Sixteen patients with 17 SH underwent surgical treat-
ment in our department, eight patients with 9 SH (50 %)
underwent elective surgery, and 8 patients (50 %) were
operated on emergency basis. All patients underwent
emergency surgery had an incarcerated SH, and in one
patient, a strangulation of colon was diagnosed additionally
(Fig. 3). This patient was referred to our department with
large bowel ileus and a painful mass in the right lower
abdominal quadrant. During surgery, strangulation with
necrosis of cecum, terminal ileum and ascending colon was
diagnosed. Except for hernia repair, we performed an
extended right colectomy.

Open primary suture repair was performed in 2 patients
(12.5 %), open preperitoneal mesh repair in 13 patients
(81.25 %) according to our technique using PHS (Prolene

Fig. 2 CT-scan: Left-sided SH

Fig. 3 Strangulated colon in an incarcerated right-sided SH

Fig. 1 Clinical presentation of a left-sided SH

Fig. 4 Elective surgery for a left-sided SH with PHS Mesh repair
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Hernia system) [18] (Fig. 4) and laparoscopic mesh repair
in 1 patient (6.25 %) (Table 2).

Patient follow-up as of December 2010 or till time of
death ranged from O to 120 months, with a median follow-
up of 102 months (mean = 98 months). None of the
patients was lost from follow-up, which included a clinical
examination. We abandoned an US control examination
because all patients underwent surgery (n = 16) reported
symptom relief after treatment.

There was no peri- or postoperative mortality in our
study. Postoperative complications were recorded in 2
(12.5 %) patients. Two patients had seroma, and in one
patient, pneumonia was registered additionally. Both
patients had an open hernia repair (open primary suture
repair in 1 patient and open mesh repair in 1 patient) and
underwent a successful conservative treatment. Neither a
blood loss over 200 ml nor a recurrence was registered.

Mean hospital stay was 3.5 days (range 1-9 days). Five
(31.5 %) patients died during follow-up due to a concom-
itant malignant disease (n = 2) or cardiovascular disease
(n = 3). No hernia-repair-related major complication was
recorded in any patient (Table 2).

Discussion

SH is defined as the protrusion of preperitoneal fat or a
peritoneal sac, with or without an organ, across a con-
genital or acquired defect in the spigelian line. It is also
known as “lateral ventral hernia,” “anterolateral hernia” or
“hernia through the conjoint tendon” [2-4]. It is an
acquired type of hernia in most cases and occurs mainly in
adults between 40 and 70 years, affecting both men and
women and sides (left, right) equally. In infants and chil-
dren, the defect is congenital. Previous studies presented a
total number of approximately 900 reported cases world-
wide [8]. A review study reported 159 articles, 479 cases
and 19 series with more than 5 patients [13].

The most common symptoms of SH are abdominal pain
and the occurrence of a painful mass [9]. Diagnosis of SH
is difficult because of: the nonspecific variety of symptoms,
their small size, the intramural location between different
muscle layers and the low sensitivity of clinical examina-
tion and common diagnostic tools [5]. Physical examina-
tion alone fails to establish the diagnosis in more than 50 %
of cases [10]. However, Larson et al. [11] reported that
history and physical examination alone could establish the
diagnosis of SH in 74 % of cases. In differential, diagnosis
must be mainly concern of rectus sheath hematoma,
abdominal abscess and seroma. Less common are other
entities as fibroma, lipoma, sarcoma and hemangioma of
abdominal wall. Many authors reported that SH may
remain undiagnosed until emergency surgery is performed.
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Weiss et al. reported in a series of 178 patients that the
diagnosis was established correctly in the preoperative
phase in 92 cases (51.7 %) [5, 12]. In our series 50 % of
patients underwent emergency surgery and the preopera-
tive diagnosis was established correctly in only 4 patients
(25 %).

The diameter of the hernia neck is usually approximately
0.5-2 cm, and this leads to an obstruction and incarceration
of the hernia content in 21 % of the cases [3, 13].The hernia
sac usually contains the greater omentum [14] and in rare
cases segments of the small bowel [15-17], of the colon [19,
20], the appendix [21-23], bladder [24], stomach, gall-
bladder, Meckel diverticulum, ovaries and testes [5]. Some
authors reported patients having SH on both sides. [25-28].
According to our series, 1 patient had a bilateral SH diag-
nosed and underwent an open preperitoneal mesh repair.
Furthermore, 9 patients (56 %) showed an incarceration of
greater omentum; an incarceration of small bowel or other
organs was registered in 4 patients (25 %).

Plain abdominal X-ray examinations may show signs of
an ileus in cases, where an incarceration of bowel is
present. High resolution US, combined with Valsalva
maneuver, especially in obese patients may help in diag-
nosis of SH [5, 29-31]. CT is the diagnostic tool with the
highest sensitivity [32, 33].

Once the diagnosis SH is established, there is the need
for surgical treatment because of the high risk of compli-
cations [34-38].The percentage of emergency operation is
estimated to be 21-33 % due to incarceration and stran-
gulation [3, 5, 12, 13, 36]. The surgical options for repair of
SH vary from the open hernia repair (primary suture repair,
mesh repair preperitoneal or intraperitoneal) to the lapa-
roscopic hernia repair. Open procedures are still widely
used due to the high rate of emergency surgery [11, 17].

Generally, repair of SH consists of open anterior herni-
orrthaphy using direct muscle approximation or mesh
placement [1]. As far as the open mesh repair is concerned,
there is the possibility of either intraperitoneal or extraperi-
toneal technique, where the intraperitoneal mesh repair has
the risk of formation of adhesions and/or fistulas [38].
Recently several authors reported their experience in SH
repair through preperitoneal placement of PHS (Prolene
Hernia System) mesh in 1 day cases [18, 39, 40]. During the
last years, the laparoscopic intraperitoneal mesh repair of SH
has improved considerably and has become a major alter-
native to conventional methods [13, 35, 41-43]. The main
problem remains the formation of adhesions and fistulas that
mainly depends on the nature of the mesh being placed. The
laparoscopic transabdominal suture repair of SH has been
also reported [44]. An alternative to this procedure is the
totally extraperitoneal laparoscopic mesh repair.

The hospital stay for patients underwent open surgical
treatment is estimated to be 5 days, while the average
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length of hospital stay in patients underwent laparoscopic
repair is reported to be 1 day. Best results seem to be
offered after totally extraperitoneal laparoscopic approach
[41]. In our series, we were not able to examine these
parameters, as we performed a laparoscopic procedure in
one patient. This patient had a hospital stay of 1 day and
underwent a laparoscopic transabdominal mesh repair.

Furthermore, we marked a very low complication rate
(11.8 %), although many patients underwent emergency
surgery, in comparison to other studies, which reported a
complication rate of 30 % [28]. This fact supports the
opinion that elective and emergency surgery for rare and
complicated hernia entities is safe and results in good long-
term quality of life in experienced, high volume centers.
Furthermore, the mean hospital stay was 3.5 days and was
comparable to other studies. On the other side, we have to
mark the very low sensitivity of US examination in our
series, which has been the result of two parameters: very
difficult conditions during examination (abdominal pain in
emergency patients and obesity) in the most cases and low
experienced radiologist.

One limitation of the present study is its retrospective
nature. Nevertheless, the data reported included all patients
that underwent elective and emergency surgery with no
exclusions and underline the importance in favor of
immediate surgery. Another limitation is that this study
was performed in a single institution, and the results
obtained might not be comparable to those in other centers.
Unicentral studies, however, have the advantage of
reducing the number of possible differences in surgical
technique.

Conclusions

SH is a rare entity with difficulties in diagnosis, high risk of
life threatening complications such as bowel incarceration
or strangulation and a very wide clinical spectrum. Of great
importance is the early establishment of diagnosis. Once
the diagnosis established, the indication for immediate
surgical treatment must be given. We believe that even in
patients with an asymptomatic spigelian hernia, the indi-
cation for surgery should be given, because of the high risk
of incarceration. Furthermore, advanced diagnostics are
needed, in order to exclude the presence of bilateral SH.

Conflict of interests All authors declare no conflict of interests.
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