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Abstract

the variant discussed below.

weakness and sensory loss of unknown origins.

Background Previous discussions regarding variant femoral nerves often report an aberrant slip of a small portion
of the iliacus muscle as a common cause of the femoral nerve splitting. Within these reported cases, the variant path
involves a small amount of the nerve and treatment often involves surgical intervention to relieve nerve entrapment.
Only a few cases have been reported that were not secondary to an aberrant muscle slippage, none of which include

Case presentation A Caucasian male cadaver in his 70 s was discovered to have a variant femoral nerve upon dis-
section and evaluation of the pelvic region, without evidence of muscle slippage or surgical intervention. The bulk

of the nerve pierced and traveled deep within the iliacus muscle before emerging distal to the pubic eminence and
merging with the smaller portion that continued with the native course anteriorly. This variation would result in a pre-
disposition to nerve compression during hip flexion and knee extension, with subsequent patient concerns of muscle

Conclusion Awareness of this atypical variation could provide clinicians with another potential diagnosis to consider
when managing femoral neuropathy, as well as the rationale for a noninvasive treatment option.

Keywords Muscle slip, Nerve variant, Hip flexion, Compressive neuropathy, Counterstrain, Case report

Background

Originating from the lumbar plexus, the typical course of
the femoral nerve descends anterior to the iliacus, trav-
els deep to the inguinal ligament, and then branches into
anterior and posterior divisions responsible for innervat-
ing anterior thigh muscles (Fig. 1). Clinically, the spatial
relationship of the iliopsoas complex and the femoral
nerve has been described as an “entrapment-risk’, most
often following medical or surgical interventions (Park
et al. 2020). There have been differing symptoms reported
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from these previously reported variations. Documented
symptoms related to variant femoral nerves include thigh
weakness, thigh numbness, and difficulty standing (Park
et al. 2020; Vazquez et al. 2007).

Previous literature describes variations of the rela-
tionship between the femoral nerve and the iliacus as a
small muscle slip splitting the femoral nerve (D’Costa
et al. 2008). While this may cause some amount of nerve
compression, it seems unlikely with such a small muscle
belly produced from such a slippage and would require
a greater degree of compressive force to result in symp-
toms. We present a case report of a femoral nerve vari-
ant that is distinct from previous literature due to the
larger bulk of the variant nerve coursing the majority of
the iliacus before emerging distal to the pubic eminence,
without evidence of surgical intervention or injury as a
precipitating event (Fig. 2c).
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Fig. 1 Diagram of typical anatomical relationship of femoral nerve
and iliacus muscle. Variant path is mapped in red

Case presentation

A Caucasian male cadaver in his 70 s, used in a first-year
anatomy course for medical education, was discovered to
have a variant femoral nerve upon dissection and evalua-
tion of the pelvic region. The musculature and surround-
ing structures were originally left intact, with additional
dissection performed from March 2021 to April 2021.
The right femoral nerve originated from the lumbar
plexus, descended, and then, bifurcated upon reaching
the iliacus (Fig. 2a). The majority of the nerve spontane-
ously pierced the iliacus (Fig. 2b), leaving a smaller por-
tion to follow the typical course anteriorly (Fig. 2c). The
variant bulk traveled within the iliacus, exited inferior to
the inguinal ligament and then, merged with the smaller
portion of the nerve (Fig. 2d). The left femoral nerve
showed no abnormalities.

This anatomic variation was not secondary to any
known surgical or medical intervention, a common
theme among the previously reported variations of
femoral nerve splitting (Spratt et al. 1996). In con-
text of embryologic development, the iliacus muscle is
considered a skeletal muscle and therefore, undergoes
development via myoblast formation and subsequent
proliferation to form myocytes. While dependent on
muscle regulatory gene expression for development and
repair, the absence or variation of some muscles, includ-
ing the iliacus, is considered common and usually of little
to consequence (Moore et al. 2013).
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Discussion

Compared to the previously cited aberrant muscle slips,
the nerve in this donor is most likely subject to greater
compressive forces between the iliacus muscle and the
rigid pubic eminence during muscle contraction. Due to
the unknowns within the patient’s clinical history and the
inability to contact next of kin, our analysis of potential
manifestations is limited to interpretation of anatomical
relationships. The clinical manifestation expected would
be weakness of the anterior thigh muscles responsible for
hip flexion and knee extension. Also expected would be
sensory loss to the anteromedial thigh and the medial leg
via the saphenous nerve distally. Because the compres-
sion did not involve the lateral femoral cutaneous nerve,
which originates from the lumbar plexus independent of
the femoral nerve, there would not be expected sensory
loss to the anterolateral thigh.

The patient in this report would present with these
symptoms particularly during hip flexion and knee exten-
sion activities, such as stair-climbing, bending over to
dress, longer periods spent seated, and rising from a
seated position. Compared to prior documented variants,
this presentation involves the bulk of the femoral nerve
being compressed by a larger surface area of the iliacus.
The increased surface area in contact is expected to pro-
duce more frequent symptoms that would present earlier
in the range of motion performed, with a larger compres-
sive force against the pubic eminence.

Counterstrain technique is a commonly used osteo-
pathic manipulative technique (OMT) to treat the ili-
opsoas complex and restore hypertrophic muscles to a
normal tone by way of targeting the Golgi tendon organ
in the affected muscle belly. Muscle energy is an addi-
tional osteopathic technique that involves the affected
muscle or joint being passively positioned into the
restrictive barrier and held in place by the provider while
the patient provides an isometric muscle contraction
on request. This is followed by relaxation and repeated
three to five times (Eldemire and Goto 2021). It can be
speculated that using counterstrain or muscle energy
techniques on a patient with a femoral nerve deviation
such as this one would reduce iliopsoas tension result-
ing in reduced femoral nerve compression at the pubic
eminence.

Conclusions

We describe an anatomical variation of the femo-
ral nerve in the pelvis that has not been previously
documented in literature and is significant in that it
may produce neuropathic symptoms of an unidentifi-
able origin in a living individual. This variant has fur-
ther significance due to a larger portion of the femoral
nerve remaining within the iliacus as it crosses over the



Vinson et al. Bulletin of the National Research Centre (2023) 47:35

Iiacus

Muscie

FemordiNerye
Vagstion

Page 3 of 4

-

Psoas Nmior\.N
. S

- >

D

Fig. 2 a Right lumbar plexus showing origin of femoral nerve variant deep to the psoas major muscle, iliacus reflected to show variant femoral
nerve. b Right femoral nerve variant piercing iliacus muscle and relationship. Inguinal ligament reflected to show merging of variant and typical
femoral nerve tissue. ¢ Variant femoral nerve emerging from iliacus and relationship with typical femoral nerve tract. d Variant femoral nerve
emerging from iliacus and close association with inguinal ligament. Inguinal ligament path depicted in blue

pubic eminence and does not appear to be secondary
to an etiology consistent with previous literature, i.e.,
an aberrant muscle slip. Given this unique distribu-
tion, the case donor would be significantly predisposed
to compression of the femoral nerve against the pubic
eminence during activities involving hip flexion, such
as climbing stairs, bending to dress, and prolonged
periods sitting.

Awareness of this type of femoral nerve variation would
support the medical community in considering alterna-
tive diagnosis in patients presenting with related symp-
toms. Regarding the potential compressive neuropathy,
there are conservative treatments that may be considered
as an effective form of treatment that is financially mind-
ful of the patient, i.e., OMT. Techniques including coun-
terstrain to the psoas and iliacus, or muscle energy to the
hip flexors could relieve (lessen) such nerve compression.
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