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ABSTRACT

Background/Aims: Although Lichtenstein’s
procedure is the standard procedure in surgical
hernia treatment, and the role of laparoscopic
hernia repair is constantly increasing, preperito-
neal approach for femoral hernia repair should be
equally considered.

Methodology: After the horizontal incision of
transversal fascia, preperitoneal space is visual-
ized. The hernial sac is opened and its content
is placed in the abdominal cavity, or if there is
a need, resection is performed. Once the perito-
neum is sutured, the iliopubic tract and Cooper’s
ligament are bridged with two or three sutures in
the medial portion of the femoral ring.

Results: From 1998 to 2008, 94 patients were

treated for femoral hernia using the preperitoneal
approach. Out of 94 participants, 86 were female.
Intestinal obstruction was present in 48 cases.
Resection of the small intestine or omentum was
performed in 40 patients. There was no periop-
erative mortality. We observed early postopera-
tive complications in 4 patients. Following the
procedure, there was no recurrence of the femoral
hernia.

Conclusions: We found that preperitoneal repair
is the method of choice in surgical treatment of
femoral hernia. The surgical technique is simple
and feasible, while fully acknowledging the func-
tional anatomy of the inguinofemoral region and
the etiology of the condition.

INTRODUCTION

The femoral hernia was described in 19th cen-
tury by Guy de Chauliac (1). The first preperito-
neal repair was performed in 1920 by an English
surgeon, Cheatle. The method was again promot-
ed in 1936 by Henry et al. (2). After redefining
the anatomy of the inguinofemoral region in the
early 1950’s, the possibility of surgically repair-
ing different types of inguinofemoral hernias was
established by Condon, Harkins and Nyhus (2-6).
The factors associated with the development of in-
guinofemoral hernia are anatomic features, altered
collagen structure and metabolism, occupational
and situational features (6).

The bones of the pelvis appear to have an im-
portant role in the development of inguinofemoral
hernia in adults (2,6). This theory is supported by
a high risk for femoral hernia in females because
of a flat female pelvis, which leads to a widening
of the orifice of femoral canal in its horizontal di-
mension (2,6). The primary disorders of connec-
tive-tissue biology and decreased synthesis or in-
creased degradation of collagen attached to aging
also has an impact on femoral hernia development
(6-9). The occupational and situational factors are
not significant (6,10). The risk for femoral hernia
increases following pregnancy and in patients on
permanent peritoneal dialysis for chronic renal
failure. In both cases, systemic metabolic changes
are more relevant than the increase of intra-ab-
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dominal pressure (6,10).

The knowledge of functional surgical anatomy
is crucial for understanding the femoral hernia
development. All types of inguinofemoral hernias
occur because of anatomical and structural dis-
orders of the transversal fascia. Transversal fas-
cia is an important part of the transversal mus-
culoaponeurotic intra-abdominal layer (2,6). The
iliopubic tract makes the inferior margin of direct
and indirect inguinal hernias, while Cooper’s liga-
ment makes the posterior margin of femoral her-
nia together with pectineal fascia (2,6). Clearly,
the inguinal ligament is not important in femoral
hernia repair. The iliopubic tract constitutes the
most important structure in femoral hernia re-
pair. The variations in insertion of this tract are
considered an important factor in femoral hernia
development (2,6). The common insertion of the
iliopubic tract is the pectineal line (2,6). If the in-
sertion is shifted medially, or the overall density of
connective tissue in the iliopubic tract is reduced,
the resulting broad aperture of the femoral canal
can increase the risk of femoral hernia (2,6). This
anatomical variation allows the protrusion of the
preperitoneal fat tissue into the femoral canal, and
subsequently the propulsion of the peritoneal sac
into this space (2,6). The available procedures for
femoral hernia repair are tension-free procedures
(10), (Lichtenstein’s procedure or laparoscopic
hernia repair), the Shouldice technique (11) and
preperitoneal approach (3).
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METHODOLOGY

Patients

We used a preperitoneal approach for femoral
hernia repair in 94 patients from 1998 to 2008.
These data were analyzed preoperatively: age, gen-
der, side of hernia, presence of intestine obstruc-
tion and kind of procedure (urgent or elective). The
hernial sac content and resection were noted intra-
operatively. After the surgery, we monitored early
postoperative complications, duration of hospital
stay and hernia recurrence. We used low molecu-
lar weight heparin for thromboprophylaxis (Frag-
minTM, Pharmacia AB, Stockholm, Sweden). Anti-
biotics were prescribed only in case of resection of
the intestine or omentum. Follow-up examination
took place two weeks after the procedure. In Decem-
ber 2008, participants of the study were asked to fill
out a questionnaire. Characteristics of the patients
and outcomes were statistically analyzed using
SPSS 11.0 for Windows computer software (SPSS
Inc., Chicago, IL, USA).

Surgical technique

The skin, together with the aponeurosis of ex-
ternal oblique abdominal muscle, was incised hori-
zontally 1-1.5cm above the external inguinal ring,
5-6cm in length. The fibers of the internal oblique
and transversal abdominal muscles were dissected
with a blunt instrument. The ilioinguinal nerve
was intact. After the incision of transversal fascia,
the preperitoneal space was exposed (Figure 1). It
is easy to identify the femoral ring with hernial sac
(Figures 2 and 3), spermatic cord structures, the
deep inguinal ring and the deep inferior neurovascu-
lar epigastric band. Because the orifice of the femoral
ring is usually smaller than the bulging sac, the inci-
sion and mobilization of iliopubic tract insertion on
the medial side of femoral canal required reducing of
the hernial sac content. If there was any uncertainty
regarding the status of the hernial sac content, es-
pecially after strangulation, it could be resolved by
incision of the peritoneum to inspect the condition
of the strangulated tissue. If the hernial sac con-
tent was unviable, the intestinal resection and pri-
mary “end to end” anastomosis could be performed
along with omentum resection. The peritoneum
was closed with absorbable sutures. After that, the
iliopubic tract was sutured into the superior pubic
ramus. The femoral ring diameter was reduced by
connecting the iliopubic tract and Cooper’s ligament
with one or two slow absorbable sutures (Figure
4). The sutures must be carefully placed to ensure
the adequate closure of the femoral ring without im-
pinging the femoral vein in any way (Figure 5). It
is unnecessary to completely obliterate the orifice of
femoral canal in order to prevent hernia recurrence
(Figure 6). Transversal fascia and the aponeurosis
of external oblique abdominal muscle were sutured
with absorbable threads and the fibers of the trans-
versal and internal oblique abdominal muscles were
bridged with two or three absorbable sutures.

FIGURE 2 Femoral hernia sac

L

FIGURE 3 Femoral canal
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FIGURE 4 Placing sutures on the internal femoral ring

e

FIGURE 5 Closure of the femoral canal

RESULTS

Between 1998 and 2008 we operated on 94 pa-
tients with femoral hernia, using the preperito-
neal repair. There were 86 (91.49%) female and 8
(8.51%) male participants. The average age was
59.8 years (16-81 years). There were 70 (74.47%)
patients with left-sided and 24 (25.53%) with right-
sided hernia. The elective procedure was performed
on 30 (31.91%) patients and the urgent procedure
on 64 (68.09%) patients. The intestinal obstruc-
tion was verified by clinical examination and con-
firmed by abdominal plain X- rays in 48 (51.06%)
patients. The ileum was inside the hernial sac in 52
(55.32%) patients, a part of omentum in 24 (25.53%)
patients, a part of sigmoid colon in 6 (6.38%) pa-
tients and ovary in 2 (2.13%) patients, while in 10
(10.64%) patients there was no content inside the
hernial sac. Richter’s type of hernia was found in
14 (15.63%) patients with incarcerated hernia. The
resection and “end to end” anastomosis of the small

intestine due to strangulation and ischemic necrosis
was performed in 26 (27.66%) patients and partial
resection of omentum in 14 (15.63%) patients. The
average duration of the procedure was 41.5min (25-
120min.). The second generation of cephalosporines
was used in 28 (70%), the combination of gentamy-
cin and metronidasole in 8 (20%) and gentamycin
alone in 4 (10%) patients with small intestine or
omentum resection. Thromboprophylaxis by low
molecular weight heparin was given to all patients.
During the early postoperative period there were
no major complications. The erosive gastritis was
endoscopically verified in one patient, and one pa-
tient was diagnosed with bronchopneumonia. Both
patients were treated conservatively, followed by a
full recovery. The average duration of hospital stay
was 4.9 days (2-12 days). The follow up examination
was done two weeks after the procedure. No compli-
cations were observed, and all patients were in good
general condition. In December 2008, the patients
were asked to fill out a questionnaire. In total, 80
(85.10%) patients completed the questionnaire and
underwent follow-up examination. Other patients
were excluded from the study. In the group of 80
patients, there was no recurrent hernia.

DISCUSSION

The femoral hernia is not as frequent as inguinal
hernia, but it remains an important surgical prob-
lem. Patients with femoral hernia can have no sig-
nificant difficulties for a long period. These patients
usually seek surgical attention after incarceration,
accompanied by clinical symptoms of intestinal ob-
struction. This is followed by a certain morbidity
and mortality rate. Up to 40% of hernia repairs,
mainly inguinal and femoral, are performed due to
incarceration or bowel obstruction in patients over
65 years of age (12,13). Our results show that the
femoral hernia occurs more often in females (over
90%), the majority of procedures were emergency
procedures (more than 60%), and that the average
age was 60 years. Female patients with femoral
hernia have a significant risk of complications. Fur-
thermore, emergency surgery in the elderly patients
is also accompanied by a high risk of complications,
especially in patients with coexisting conditions.
This increases the morbidity and mortality rate,
especially after necrotic bowel resections (14,15).
This is why femoral hernia should be considered a
high risk condition. Duration of symptoms, dura-
tion of hospital stay, accompanying conditions and
ASA class are important prognostic factors (15,16).
This also presents a reason why an elective femo-
ral hernia repair has to be performed whenever it
is possible (15). When this is not a possibility due to
an acute incarceration, the ideal surgical treatment
has to fulfill the following criteria: reduction of the
hernial sac and its contents, good exposure and easy
access for possible resection and safe hernia repair
through the same access (17). Based on our results,
we conclude that the preperitoneal repair can be
recommended as a method of first choice for femoral
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hernia repair (17-19), in both emergency and elec-
tive procedures.

The method is based on recent findings regard-
ing etiology of femoral hernia and the anatomy of
the inguinofemoral region. Incision of the skin in a
natural fold prevents the flexion crease of the groin.
The preperitoneal approach allows proximal control
of the incarcerated or strangulated viscera, avoiding
excessive manipulation with gangrenous or necrotic
intestine. It also prevents potential leakage of infec-
tious content into the peritoneal cavity and penetra-
tion of bacteria, toxins, potassium and anaerobic
metabolism products into the blood stream during
hernia repair (20). It provides excellent exposure
for hernia reduction and resection through a single
incision (18), and the possibility of intraoperative
injury of the ilioinguinal nerve is prevented. The
preperitoneal approach is acceptable in treatment
of direct and indirect inguinal hernia and preperi-
toneal lipoma. However, Lichtenstein’s procedure
and laparoscopic hernia repair approach are more
feasible in both cases. Preperitoneal approach using
mesh in recurrent hernia is safe, with minimal pa-
tient morbidity and a low recurrence rate, which is
why this technique is a method of choice in all cases
of recurrent hernia (21). We did not observe any her-
nia recurrence during the study period.

CONCLUSIONS

The preperitoneal approach is more suitable for
femoral hernia treatment compared to other proce-
dures, such as Lotheisen and McVay’s procedure,
or laparoscopic hernia repair. Laparoscopic repair
gives new and exciting results for inguinal and fem-
oral hernia treatment. The results of laparoscopic
hernia repair are very good, especially in treatment
of recurrent and bilateral hernia. However, this
method requires a long learning curve, and high
cost of laparoscopic equipment. It is also important
to identify the role of laparoscopy for incarcerated
hernia with the intestine or necrosis of the omen-
tum. These procedures are not in routine use and
are not suitable for inexperienced surgeons, since
they require experience and knowledge of principles
and techniques in laparoscopic surgery. To perform
the preperitoneal femoral hernia repair, the surgeon
must possess a profound knowledge of the anatomy
of the preperitoneal space and inguinofemoral re-
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