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Abstract

Introduction: This work is motivated by the frequency of surgery for inguinal hernias. Paradoxically, this fact is correlated with
the misunderstanding of the anatomy of the groin. Through this work we wanted to show that in addition to individual variations
found among patients with groin hernias, the main anatomical landmarks vary from one side to the other, including in the same
subject.

Patients and Methods: We realized a prospective study in 42 melanoderm male patients, presenting a groin hernia. An external
morphometry of the groin was performed pre- and intraoperatively using major groin landmarks.

Results: Twenty-five hernias were found on the right side, and 20 on the left side. These hernias were indirect (external oblique)
in 82.3% of cases. Using measurements taken on each groin, we represented and then compared the two mapped inguinal
regions. We observed differences in the topography of the groin landmarks depending on whether one is left or right.

Conclusion: The topography of landmarks of the inguinal region in general, and that of the deep inguinal ring in particular, are
highly variable. There is significant variability of the position of right and left landmarks, including in the same subject. This
variation must be taken into account by the operator, especially during the surgery of bilateral hernias.

INTRODUCTION

The treatment of groin hernias is among the most performed
surgical procedures. The anatomy of the inguinal region is
an essential prerequisite for any surgery in the groin. It
includes conventional anatomy as taught for generations in
reference books, but also many anatomical variations found
in the groin. These anatomical variations - including those
found between the left and right inguinal regions - have been
poorly documented, or occulted. However, it appears that
there are significant differences between the both inguinal
regions1,2. These dissimilarities that are also found inside
the same subject have implications for the surgical
procedure, especially during the surgery of bilateral groin
hernias. The risk factors for onset of groin hernias are well
known, and the stability of elements that constitute the lower
anterior abdominal wall also plays an important role. More
recently it has been shown that hernia diseases are
essentially a disease of collagen fibers3. However, the
asymmetry found in the anatomical landmarks of both
inguinal regions is mainly explained by embryology4. This
study is performed in order to find out anatomical variations
between left and right groins in melanoderms presenting

with inguinal hernias.

MATERIAL AND METHODS

This was a prospective study using anatomical data of male
subjects, carrying one (or more) uncomplicated hernia(s) of
the groin. Our sample consisted of 42 subjects; the study was
conducted over a period of 6 months. The type of hernia was
specified, and groins concerned were divided according to
their left or right topography. Pre- and per-operatively,
distances between anatomical landmarks of 45 groins
(including 3 bilateral hernias) were measured or calculated.

After the identification of bony landmarks (Fig. 1) and the
femoral artery crossing, the following distances were
measured:

                Anterior superior iliac spine – Pubic symphysis
(ASIS – PS)

                Anterior superior iliac spine – Pubic tubercle
(ASIS – PT)

                Anterior superior iliac spine – Deep inguinal ring
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(ASIS – DIR)

                Anterior superior iliac spine – Femoral artery
(ASIS – FA)

Following distances were calculated:

                Anterior superior iliac spine – Mid-inguinal point
(midway between the anterior superior iliac spine and pubic
symphysis): ASIS – MIP

                Anterior superior iliac spine - ½ of the inguinal
ligament (midway between the anterior superior iliac spine
and pubic tubercle): ASIS - ½ of IL

We also noted the position of the deep inguinal ring relative
to the femoral artery:

                Medial

                Lateral

                Projection on the femoral artery

RESULTS

Our 42 subjects were male, 3 of them had bilateral inguinal
hernias. We found 25 hernias on the right groin, and 20
hernias on the left groin. The average age was 42 years and 4
months; 41 groins (91.1%) were examined under regional
anesthesia and 4 groins (8.9%) under general anesthesia.

The following results were found about the topography and
type of hernia:

                22 (48.9%) hernias on the right side, including:

                                16 (35.5%) right inguinal hernias

                                6 (13.3%) right inguinoscrotal hernias

                17 (37.7%) hernias on the left side, including:

                                12 (26.7%) left inguinal hernias

                                5 (11.1%) left inguinoscrotal hernias

                3 bilateral hernias (that to say 6 hernias and 13.3%
of patients), including:

                                Two bilateral inguinal hernias: that to
say 4 hernias (8.9%)

                                One inguinoscrotal bilateral hernia: that
to say 2 hernias (4.4%)

In total, our sample was divided in 25 right groins and 20

left groins.

Regarding the position of the deep inguinal ring relative to
the right femoral artery, we found in 18 cases a medial
position, in 2 cases a lateral position, and in 5 cases a
superposition of both anatomical structures.

Regarding the position of the deep inguinal ring relative to
the left femoral artery, we found in 13 cases a medial
position, in one case a lateral position, and in 6 cases a
superposition of both anatomical structures.

More detailed results are presented in Table 1.

On the right, the distance ASIS - PS was 5 mm greater, the
distance ASIS - PT was 4 mm greater, deep inguinal ring
had a 5 mm more medial situation compared to the left side,
and the femoral artery had a 6 mm more lateral path
compared to the left side.

Figure 1

Pelvic bony landmarks (figure drawn by author)

Table 1

Distances between main landmarks of both groins

DISCUSSION

In sub-Saharan Africa, the problem of groin hernias is not
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the same as in the occident. Between 7.7 and 20% of the
adult male population has at least a groin hernia in our
context 5. Anatomical arguments may partially explain the
high incidence of inguinal hernias in African populations4,6.
In general, the target population is young and active (34
years old on average versus 62 years old in Europe), with a
significant impact on the local economy 5. Hernias are larger
due to the delay of consultation. A significant proportion of
these hernias is operated in emergency, with major
complication and recurrence rates. In our context, the non-
prosthetic repair techniques are predominant, even for
hernias operated electively. Thus, our knowledge of the
groin anatomy is of paramount importance.

The history of laparoscopic hernia repair is relatively recent
in sub-Saharan Africa. However, the demand is increasingly
growing. The main indications are represented by the
bilateralism of the disease, recurrence after a conventional
approach, and patient preferences7. The laparoscopic
approach requires an accurate knowledge of anatomy to
prevent increased morbidity. Abnormal or aberrant situations
of anatomical landmarks are not uncommon and should also
be considered. However, few studies have documented the
compared prevalence of these anatomical abnormalities to
the left or to the right side. Some geometrical concepts
("trapezoid of disaster", "circle of death", "devil and pain
triangles") show the importance of anatomical landmarks in
mapping dangerous groin areas in endopelvic situation.

In our study we use bony anatomical landmarks such as
ASIS, PS and PT. These landmarks have been exploited in
many studies1,2. They have the advantage of being palpable
in most subjects, including obese subjects. Because of their
fixity, they also allow to better locate the non-bony
anatomical landmarks such as DIR, FA, MIP and ½ of IL.
We use data from living subjects in order to find the various
measures in the operatory situation. Mapping the groin and
estimating the position of the DIR is of paramount
importance in the preoperative diagnosis of the type of
hernia, although such proceedings are controversial. The
position of the femoral artery and its branches is of
importance both in the cure of hernia as for any femoral
catheterization maneuver.

We find significant variations in the measured and calculated
distances between the left and right groins. These variations
are found not only among different subjects, but also
between both groins of the same subject. They concern
distances between bony landmarks, as well as the situation
of DIR and FA. For example, in our work the ASIS-PT

distance varies from 20 to 25mm from one side to the other
in the same subject. Scott2 finds a difference of 19
millimeters. These variations are most probably significant
in obese subjects due to the difficulty to accurately locate
bony landmarks. Chleborad 1 confirms this observation in
obese patients.

The asymmetry and anatomic variations in the same subject
are documented in the literature. Chleborad 1 finds that there
are many variations in dimensions on the pelvis, between left
and right sides. These variations have an impact on the
situation of anatomical landmarks resulting of calculated
distances (mid-inguinal point and middle of the inguinal
ligament). According to Scott 2, the FA is located laterally
to the mid-inguinal point (average of 3 mm), and DIR is
medial to this point. The mid-inguinal point found
corresponds to the projection of the external iliac artery. The
distance between the FA and the medial margin of the DIR
varies from 1 to 21 mm. For all these measures, Scott2 finds
variations between left and right groins, including in the
same subject. In our study, we find, in some subjects, a
lateral position of the FA from the mid-inguinal point only
in the right side (3.5mm on average). However, a medial
position of the DIR relative to this point is also visible in
both sides. According to Scott2, the mid-inguinal point
should be privileged as an anatomical landmark to locate the
DIR and the path of the FA.

In his study, Chleborad1 finds a significant difference in the
ASIS-PT distance between both inguinal regions: it is
greater on the right side. We also find this trend in our study.
Other measurements made by Chleborad 1 show
contralateral differences, but not significantly. These
measures concern the horizontal line joining the PT to the
FA, the vertical line joining the IL to the origin of the deep
femoral artery, and the distance between the horizontal line
passing through the PT and the origin of the deep femoral
artery. Moreover, the last two measures show significant
differences between the both sexes; this aspect has not been
investigated in our study. Significant differences reported
between measures of both sexes can be explained by
dissimilarities between male and female bony pelvis. But
they do not explain differences we find within the same sex,
especially among men. Within the same sex, we can discuss
the bilateral asymmetry phenomenon reported by several
authors8. This phenomenon mostly concerns thorax cavity
and upper extremities, and differences appear to be related to
a further development of the dominant upper extremity.
Chleborad1 finds that FA crosses IL in the middle (½ of IL),
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with a symmetrical path between left and right sides. In our
study, the FA crosses the IL 18.47mm medially to the ½ of
IL on the left side, and 10.73mm medially to the ½ of IL in
the right side. These differences can be explained by the fact
that Chleborad1 worked on cadaveric and not herniated
groins.

According to several studies9, there are significant
differences between the left and right inguinal regions since
the fetal life. These differences only occur in males, and
during the second and third trimester of pregnancy, with the
formation of the processus vaginalis. The patent processus
vaginalis (PPV) is a known phenomenon in the general
population. It may be present at any age. However, males are
the most affected with a predominance of the right side4.
Thumbe10 shows that in adult carriers of inguinal hernia, the
presence of contralateral PPV can develop into a hernia if it
is not treated. It is therefore logical that inguinal hernias are
predominant on the same side as PPV, that to say the right
side. The predominance of the right PPV is also found in the
newborn. Mitchell11 finds in his dissections that in birth
there is a PPV in 70% of cases on the right side, and in only
60% of cases on the left side. Thus, authors suggest, in some
patients, immediate bilateral hernia cure to prevent
contralateral recurrence12.

According to Van Wessen4, the predominance of right PPV
is explained by embryological phenomena. During
intrauterine life, the migration of both testicles into the
scrotum is guided by both processus vaginales. This descent
ends earlier on the left side, and each processus vaginalis
only closes after the complete descent of the testicles into the
scrotum. The reasons for this asymmetric descent are
currently poorly understood6,13. Consequences of this
process include the predominance of right PPV, and the
anatomical asymmetry of both groins, including in the same
subject.

In addition to congenital causes, acquired factors can also
explain the asymmetry of both groins. In adults, the
biomechanics of the lower anterior abdominal wall and
inguinal canal can confirm observations in the newborn. The
stability of elements that constitute the lower anterior
abdominal wall plays an important role in the occurrence of
inguinal hernias. In his study, Wolloscheck14 measured the
strength and resistance of each of the main layers of the
lower abdominal wall. The transversalis fascia, the parietal
peritoneum, and fascias of the internal oblique muscle and
external oblique muscle were examined. It is important to
note that apart from differences that he finds concerning the

strength of each layer, Wolloscheck14 reported significant
differences between left and right inguinal regions. These
differences appear even in the same subject. This explains
the variability in the topography of inguinal hernias and
anatomical landmarks of the inguinal region. Abnormalities
reported in the synthesis of collagen fibers highlight this
anatomical variability. This collagen disease is mostly met in
bilateral hernias15,16,17.

Biomechanics of the lower anterior abdominal wall can
explain the action of risk factors in the occurrence of hernia
pathology. These risk factors are involved in the onset of
unilateral and bilateral groin hernias18. However, even for
bilateral hernias, it is rare to find symmetry of both groins.

CONCLUSION

This preliminary study shows that the topography of the
groin landmarks is highly variable. We also find variability
between right and left sides, including in the same subject.
Many factors may be involved as a cause of this anatomical
asymmetry. In our context, this asymmetry must be
considered by the operator, especially during surgery of
bilateral hernia.
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