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Variations in origin of the genitofemoral nerve from
the lumbar plexuses in north Indian population(a
cadaveric study)
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The genitofemoral is the nerve of genital region and cutaneous nerve to the femoral region.
The origin of nerve is from lumbar plexus, having the root value from the ventral rami of L1
and L2. It supplies to the scrotum by its genital branch, which comes out through inguinal
canal from the abdomen and its femoral branch supplies to the skin over the femoral region.
It has less clinical significance even than the knowledge of genitofemoral nerve is important
for surgeons who perform the surgery for repair of the inguinal hernia. The present study
is conducted in the Department of Anatomy of Government Medical College Patiala(India)
on 30 cadavers which are embalmed with 10% formalin and fixed. To expose the lumbar
plexus opened the abdomen carefully. The roots of the lumbar plexus are cleared by
sacrificing the psoas major muscle. The root values of the genitofemoral nerve are exposed
by cleaning the roots and recorded the variations in its origin from the lumbar plexus and
photographed. The aim of this study is to record the variations in origin of the genitofemoral
nerve from the lumbar plexus and to compare the present study with the standard literature
and studies done by other authors and to impart the knowledge of variations in origin of the
genitofemoral nerve from the lumbar plexus. The present study is helpful for the surgeons
who perform the surgery for the repair of inguinal hernia and lower abdominal surgery.
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Introduction
The genitofemoral nerve originates from the lumbar plexus,
having the root value L1 and L2 from ventral rami of spinal cord and
is formed within the substance of psoas major muscle. Nerve descends
obliquely forwards through the muscle, to emerge on its abdominal
surface near the medial border, opposite to the 3rd or 4th lumbar
vertebra. It then descends beneath the peritoneum on psoas major
muscle, crosses obliquely behind the ureter and divides above the
inguinal ligament into genital and femoral branches; it often divides
close to its origin, in which case its branches emerge separately from
psoas major muscle. The genital branch crosses the lower part of the
external iliac artery and enters the inguinal canal by the deep ring and
supplies the Cremastic muscle and the skin of the scrotum in males. In
female, it accompanies the round ligament and ends in the skin of the
mons pubis and labium majus. The femoral branch descends lateral
to the external iliac artery and sends a few filaments round it before
crossing the deep circumflex iliac artery, passing behind the inguinal
ligament and entering the femoral sheath lateral to the femoral artery.
It pierces the anterior layer of the femoral sheath and fascia lata and
supply to the skin anterior to the upper part of the femoral triangle. It
connects with the femoral intermediate cutaneous nerve and supplies
the femoral artery. Like the ilioinguinal nerve, the genital branch may
be injured during inguinal surgery. The ureteric pain due to ureteric
calculus refers to the cutaneous area involved from spinal segments
which supply the ureter, mainly T11 and T12, and shoots down and
forwards from the loin to the groin and scrotum or labium majus; it
may extend into the proximal anterior aspect of the thigh by projection
to the genitofemoral nerve (L1 and L2). The cremaster muscle, which
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has the same innervation, may reflexly retract the testis.1,2 The lumbar
plexus of nerves is formed anterior to the lumbar transverse processes,
within the proximal attachment of psoas major muscle. The nerve
network is composed of the anterior rami of L1 to L4 nerves. The
genitofemoral nerve with root value of L1 and L2 is the branch of the
lumbar plexus.3
The femoral branch of the genitofemoral nerve supplies the area
of skin below the middle of inguinal ligament. The genital branch
supplies that part of the abdominal wall herniated into the scrotum
for the descent of the testis(i.e. the spermatic cord). It is sensory
to the tunica vaginalis and the spermatic fasciae, and motor to the
Cremastic muscle. It supplies small area of anterior scrotal region in
males and labial skin in females.4 The chronic pain may occur in the
inguinal region after the repair of the inguinal hernia by the surgeon.
This problem was first named by Heise and Starling5 as “mesh
inguinodynia” in 1998.5 The incidence of chronic pain after inguinal
hernial repair has been reported by Poobalan et al.6 to be as high as
54%. Recently, Aroori and Spence7 suggested that this issue should be
involved in the informed consent forms of all patients undergoing any
type of hernia repair. The most common reported cause of entrapment
of the genitofemoral relates to surgical trauma.8,9 Other rare case
reports include wearing tight clothing and direct trauma to the groin
resulting in local scarring.10,11 Guerin et al.12 done the dissection for 60
lumbar plexus on the cadavers and studied the variations in branches
from the lumbar plexus. They divided the intervertebral disc spaces
from L1 and L2 to L4 and L5 into four zones. Zone-1, is at the level
of L2 and L3, it contained the sympathetic only. Zone-2, was having
the genitofemoral nerve. Zone-3, is the safe working zone. Zone-
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4, in this zone all other branches of lumbar plexus are lying. Gu et
al.13 determined with cadaveric study, they a safe working zone for
performing lateral interbody fusion. This area was located between
the anterior border of the lumbar nerve and the posterior border of
the sympathetic trunk. The location of the genitofemoral nerve was
responsible for a narrowing of the safe zone at L2 and L3 level.
McCrory and Bell14 described that the genitofemoral nerve arises
from the rami of the L1 and L2 spinal nerve roots and passes through
the psoas major muscle, emerging on its anterior aspect. The nerve
divides into the genital and femoral branches. The genital branch
enters the inguinal canal and then shares in sensory supply of the
scrotal skin or the mons pubis and labium majus. The femoral branch
passes under the inguinal ligament to supply a small patch of skin on
the anterior thigh.
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be compared with the standard literature and studies done by other
authors.

Observations
The present study was concluded on 30(22 male cadavers and 8
female cadavers Table 1) human cadavers which were embalmed with
10% formalin and fixed. 60(30 of right side+30 of left side) lumbar
plexus were exposed. Out of 60 specimens, 44 specimens were of
male sex and 16 specimens were of female sex. The root value of the
genitofemoral nerve was exposed on both the sides. The variations
found in origin of the genitofemoral nerve from the lumbar plexuses
are given in Table 2. Two female cases of the genitofemoral nerve
(1 case of right side and another 1 case of left side) i.e.(3.33%) of
cases were arising from the root value of T12 and L1. These were
present in two different female cases and were unilaterally present. No
such variation was found in males (Photograph 1) (Figure 1). 1 case
(1.67%) of cases in male on left side was having the root value of L1.
It was a unilateral case. No such variation was found in female. L1 and
L2 is the normal root value of the genitofemoral nerve. 35(58.33%)
cases out of 60 cases were having the root value of L1 and L2. While
34(56.67%) cases in males out of 60 total cases were bilaterally in
origin, while 1 case(1.67%) of cases was unilaterally arising from
L1 and L2 on right side and on left side the nerve was arising from
L1 only. In females 3cases(5.00%) on right side and 3 cases(5.00%)
on left side were arising from the root value of L1 and L2. These
cases were bilaterally present (Photograph 2) (Figure 2). L1, L2 and
L3 root value of the genitofemoral nerve was found in 3 male cases.
2cases(3.33%) were bilateral in origin while 1 case(1.67%) male
was unilateral in origin on left side. No such variation was found in
females (Photograph 3) (Figure 3).

Materials and methods
The present study will be conducted in the Anatomy Department
of Government Medical College Patiala, Punjab, India. The dissection
will be done on 30 human cadavers which are embalmed with 10%
formalin and fixed. 30 embalmed cadavers for 60 lumbar plexuses
are the material for the study. The dissection will be done according
to the Cunningham’s Manual of Practical Anatomy.15 The abdomen
will be opened and the psoas major muscle will be exposed on both
the sides of lumbar vertebrae. The roots of lumbar plexuses will be
exposed and cleaned. The formation of the genitofemoral nerve will
be exposed and root value of this nerve will be noted and recorded
by sacrificing the psoas major muscle. The formation and course of
the genitofemoral nerve from the lumbar plexus will be traced and
recorded. Any variation in origin of the genitofemoral nerve and its
distribution will be noted and photographed. The present study will
Table 1 Distribution of specimens according to sex
Sex and no. of cadavers

No. of specimens (Right+Left)

Percentage

Male = 22

44

73.33

Female = 8

16

26.67

Table 2 Variations found in root value in origin of the genitofemoral nerve
Male cases

Female cases

Root value
Right side

% age

Left side

% age

Right side

% age

Left side

% age

T12, L1

-

-

-

-

1

1.67

1

1.67

L1

-

-

1

1.67

-

-

-

-

L1, L2

18

30

17

28.33

3

5

3

5

L1, L2, L3

1

1.67

2

3.33

-

-

-

-

L2

2

3.33

2

3.33

-

-

-

-

L2, L3

1

1.67

-

-

1

1.67

-

-

Not found

-

-

-

-

3

5

4

6.67
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Figure 1 Showing the origin of genitofemoral nerve (GF) from T12, L1 on right and nerve is not present on the left side.

Figure 2 Showing the origin of genitofemoral nerve (GF) from L1, L2 on both sides.

Figure 3 Showing origin of genitofemoral nerve (GF) on right side from L2, L3 and on left side from L1, L2, and L3.
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4 cases(2 cases 3.33% on right side, and 2 cases 3.33% on left
side) in males were arising from the root value of L2 only. These
were bilateral in origin. No such variation was found in females. 1
case(1.67%) in males on right side, 1 case(1.67%) in females on right
side were arising from the root value of L2 and L3. Both the cases were
unilateral in origin, and arising on the right side only (Photograph 4)
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(Figure 4). In 7 cases of females no origin of the genitofemoral nerve
was found. In 6 cases(10.00%) it was found bilaterally absent and 1
case(1.67%) was absent on left side while on the right side of same
case was giving the origin to the genitofemoral nerve from the root
value of T12 and L1 which is also abnormal origin of the nerve which
is described above.

Figure 4 Showing the origin of genitofemoral nerve (GF) from L2 and L3 on both sides.

Discussion
Bergman et al.16 the genitofemoral nerve is considered by some
authors as the most variable nerve of the lumbar plexus. The genital
and the femoral branches of the nerve may arise as separate offshoots
of the lumbar plexus. Either of them may be derived from the first or
second lumbar nerves and occasionally from the third. The genital
branch sometimes receives fibers from the 12th thoracic nerve. In a
study of the genitofemoral nerve in 200 bodies(400) nerves. 80.0%
presented as a single trunk and 19.75% as two rami: genital and
femoral. The genitofemoral nerve was present in all cases. In their
study they have shown that 75% nerves were arising from the root
value of L1 and L2. 5% from L2, 0.25% from L2 and L3. Matthias
et al.17 Stated that the genitofemoral nerve pierced the psoas major
muscle as a single root and after 7±3.5cm it divided into the genital
and femoral rami in(58%) of the cases while in the rest(42%) it
was divided into two rami within the psoas major muscle and never
united again. Anloague and Huijbregts18 used the dissection of 34
lumbar plexuses to look at the prevalence of anatomical variations
in the lumbar plexus. The most common variation occurred in 9
of 34 plexuses(26.5%) and included a split of genitofemoral nerve
into genital and femoral branches within the substance of the psoas
major muscle with fibers of the psoas major muscle passing between
these branches. 7 variant the genitofemoral nerve(20.6%) had this
bifurcation occur at the upper than mid-portion of the anterior surface
of psoas major muscle.
Bergman et al. stated that the genitofemoral nerve arises as a
single root in 80% and as a double root in 20%, of the cases. He also
claimed that these roots may originate from L1 and L2, or L2 and L3.
As compared to the present study he did not find the origin of this
nerve from T12. Deniz et al.20 found that the genitofemoral nerve was
originating from the ventral ramus of L2 on right side of a 35years
old female cadaver. In present study we found 4 male cases bilaterally
present arising from the root value of L2. In the present study the
variations found in origin of the genitofemoral nerve from the 60
lumbar plexuses are as from T12 and L1 in 2 cases(3.33%) of 2 female
gender, from L1 in 1 case(1.67%) in male gender, from L1 and L2 in
19

41 cases(68.33%) both in males and females, from L1, L2 and L3 in
3 cases(5%) all the 3 male cases, from L2 in 4 cases(6.67%) all the 4
cases are male cases, from L2 and L3 in 2 cases(3.33%) one male case
of right side and one female case of right side, and the nerve was not
found in 7 cases(11.67%) all the seven cases were female cases and no
such case was found in males.

Conclusion
The present study was conducted on 30 human cadavers(60 lumbar
plexuses) to find out the variations in origin of the genitofemoral nerve.
Various variations in origin of the genitofemoral nerve from the lumbar
plexuses were noted. The normal root value of the genitofemoral
nerve is L1 and L2, but the nerve was having the variations in its
origin from root values like, T12 and L1, L1 only, L1, L2 and L3, L2
only, L2 and L3, and in some cases origin of the genitofemoral nerve
was not found. These variations are having clinical significance. The
genitofemoral nerve may be injured during the surgical procedures,
particularly in lower abdominal region surgery and surgery for the
repair of the inguinal hernia. The injury to the genitofemoral nerve can
affect the temperature regulation of testis. Thus, a better knowledge
of the regional anatomy and its variations is essential for preventing
from the lesions of the genitofemoral nerve and its branches.
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