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Diagnosis and management of “an apparent
mechanical” femoral mononeuropathy:
a case study
Ariane Desmarais
Martin Descarreaux, DC, PhD*

This report describes an apparent case of femoral nerve 
mononeuropathy in a 58-year-old equestrian due to 
mechanical stress. A woman presented at a chiropractic 
office complaining of right buttock pain radiating to the 
right groin and knee. A treatment plan, consisting of 
chiropractic adjustments in addition to stretching 
and myofascial therapy, was initiated. The goal was to 
reduce pain and inflammation in the sacroiliac 
articulation by restoring normal biomechanical function. 
A rehabilitation program to alleviate tension in the 
musculature was initiated to reduce mechanical stresses 
exerted on the femoral nerve. The patient received five 
treatments over a period of three weeks and became 
asymptomatic. Even though peripheral nerve entrapment 
is an uncommon condition, clinicians must not overlook 
the possibility of a femoral mononeuropathy as it can 
produce a complex presentation and lead to ineffective 
patient management.
(JCCA 2007; 51(4):210–216)
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Cet article illustre la présentation clinique d’un cas de 
mononeuropathie fémorale d’origine mécanique chez une 
femme de 58 ans adepte d’équitation. Une femme ayant 
des douleurs à la fesse droite irradiant vers l’aine et le 
genou droit s’est présentée à une clinique chiropratique. 
Des traitements chiropratiques comprenant des 
ajustements, un programme d’étirements et une thérapie 
myofasciale ont été initiés dans le but de réduire les 
douleurs, l’inflammation et la dysfonction sacro-iliaque. 
Le traitement choisi visait aussi à réduire les tensions 
musculaires potentiellement responsables de la 
compression du nerf fémoral dans la région inguinale.

Les symptômes initialement présents se sont résorbés 
suite à une série de cinq traitements prodigués sur une 
période de trois semaines. Même si les compressions 
nerveuses périphériques au membre inférieur ne sont pas 
courantes, un clinicien devrait toujours considérer la 
possibilité d’une mononeuropathie du nerf fémoral 
puisque cette condition peut entraîner une série de signes 
et symptômes complexes et mener à une gestion clinique 
inadéquate de la condition.
(JACC 2007; 51(4):210–216)
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Introduction
Although femoral mononeuropathy is considered a rare

condition,1–3 the femoral nerve can be injured by several
mechanisms: mechanical, pathological, traumatic and
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normalities were noted at the anterior aspect of the right
thigh and medial to the knee. A diminished patellar reflex
(see Table 1) was apparent with weakness of knee exten-
sion (4/5) and hip flexion (4/5). The sartorius muscle also
showed decreased resistance force (4/5).14 Muscle testing
was performed with a hand-held dynamometer (micro-
FET 2, Hoggan health industries, Utah). Wadsworth and
colleagues5 obtained reliability coefficients ranging from
63% to 98% with statistical significance (p < 0.05) on
muscle testing with a hand-held dynamometer. Compres-
sion of the inguinal region reproduced pain in her knee.
Tinel’s test over the inguinal ligament increased pain in
the femoral nerve territory. Orthopedic examination in-
cluding Gaenslen’s test, Yeoman’s test, Faber-Patrick test
and thigh thrust test was negative.

A treatment plan was initiated. Chiropractic palpation
revealed pain and articular restriction at right L5/S1 and
right sacroiliac joints. The patient received five treatments
in a period of three weeks. Chiropractic adjustments
consisting of diversified side-posture manipulations were
administered on the right sacroiliac joint and L5–S1 seg-
ments. The patient also received myofascial therapy
through ischemic compression over trigger points and dur-
ing passive stretching of the involved muscles (rectus fem-
oris and psoas muscles).

The rectus femoris muscle was stretched in lateral
decubitus, and the psoas muscle in dorsal decubitus. The
patient was also told to perform 30 seconds stretching ex-
ercises twice a day during the treatment period. These
stretching exercises are illustrated in Figures 1 and 2.

Ten days after the beginning of treatment, the patient
considered that her general condition improved by 70%,
and she was able to resume her daily activities without
any problem. Her patellar reflex was still diminished.
Seventeen days later, fine touch over the right knee was
recovered, and general lower limb strengthening exercis-
es were prescribed. After three weeks, both force and the
patellar reflex returned to normal and were similar to
those of the opposite lower limb. Clinical outcomes
throughout the treatment plan are reported in Table 1.

Discussion
To document femoral nerve pathologies, a literature search
of PubMed and Mantis databases was completed, using the
following indexing terms: femoral mononeuropathy, com-
pression mononeuropathy, femoral compression, spinal

metabolic. The child delivery process can, in some cases,
elicit a mechanically-induced femoral mononeuropathy.
The lithotomy position2,4,5 causes compression and/or
stretching of the nerve brought on by excessive flexion,
abduction and external rotation of the hip.5 Mechanical
stressors, such as impingement between muscles in
athletes1,4 and traumatic hyperextension of the hip joint
during a fall, have been documented in the literature.5,6

Space-occupying lesions from expanding or lacerative
traumatic conditions, for example, hematomas,6–8 en-
larged iliopsoas bursa,9 tumors, metastasis8, hip synovial
cyst,10 iliopsoas anatomical variant11 and surgery,3,12,13

have also been described as potential causes of femoral
mononeuropathy. Metabolic disorders can also, through
biochemical interaction, alter nerve function and result in
neuropathies. Among them, diabetes,4,8 hypotension,
drug abuse, paraproteinemic diseases and herpes zoster
infections4 have been associated with neuropathies.

The following report describes an apparent case of
femoral nerve mononeuropathy potentially due to me-
chanical stress induced by horseback riding.

Case report
A 58-year-old retired woman presented to the chiroprac-
tic clinic in Trois-Rivières with sharp right buttock pain
radiating to the right groin and knee. She also reported a
“loss of sensation” over the superior and anterior part of
the right knee. The constant pain, which was rated as 6 on
a 10-cm visual analogue scale, appeared suddenly ten
days before she decided to consult. The patient consid-
ered her condition as stable since its beginning, with a
slight improvement in the first days. The pain was worst
at night and kept her from working and doing her daily
chores. The patient also reported muscle weaknesses dur-
ing stair climbing. Sitting and standing positions aggra-
vated the pain whereas non-weight bearing hip flexion
relieved it. The patient did not mention any lumbar pain
and had no prior existing condition or trauma. According
to the conducted history no other health professional was
consulted and the patient had never experienced a similar
problem before. The patient was not on any medication
and considered herself active and healthy even though
she is a smoker. She mentioned that she did a lot of phys-
ical work and horseback riding, but had stopped for the
last 10 days because of the pain.

Upon examination, fine touch, vibration and pain ab-
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Figure 1 Stretching the rectus femoris muscle 
performed in side posture position by extending the 
ipsilateral hip, flexing the knee and maintaining the 
position for 30 seconds.

Figure 2 Stretching the psoas muscle performed in 
supine position by flexing the contralateral hip and knee, 
extending the ipsilateral leg and holding the position for 
30 seconds.

Table 1 Clinical outcomes throughout the treatment. 

Muscle Side Initial evaluation
After 3 treatments 

(10 days)
After 5 treatments 

(21 days)

*Strength
measure (kg)

Quadriceps Left 19,5 22,7 27,3

Right 15,9 18,2 20,5

Sartorius Left 21,8 22,3 21,8

Right 15,9 17,3 22,7

Psoas Left 25,0 26,4 26,4

Right 23,6 25,0 27,3

Patellar reflex Left +2 +2 +2

Right +1 +1 +2

Sensory loss Anterior aspect of 
the thigh and 

medial aspect of 
the knee 

Improvement of 
sensation at the 
medial aspect of 

the knee

General 
improvement of 
sensation around 

the knee

Pain 6/10 No pain No pain

*A manual dynamometer was use to measure the strength of the different muscles.



A Desmarais, M Descarreaux

J Can Chiropr Assoc 2007; 51(4) 213

manipulation, neurophysiological effects, sensorimotor
control AND spine, nerve compression syndrome.

Femoral nerve compression is an uncommon clinical
entity when compared with other mononeuropathies.5 It
has been reported several times in the literature but its
specific prevalence is unknown. The femoral nerve
comes from the posterior division of the second, third and
fourth roots of the lumbar plexus. It runs through the
proximal fibers of the psoas major muscle and courses
onwards laterally. Then it runs caudally between the ilia-
cus and psoas muscles, reaching the deep side of the in-
guinal ligament lateral to the femoral artery. The femoral
nerve is separated from the femoral blood vessels by con-
tinuous iliopectineal fascia joining the inguinal ligament
to the psoas, the iliacus and transversalis fasciae.16 Under
the inguinal ligament, the femoral nerve lies on the super-
ficial border of the iliacus muscle. As it leaves the in-
guinal region, the nerve enters the femoral triangle,
limited superiorly by the inguinal ligament, laterally by
the sartorius muscle and medially by the long adductor
muscle. At this level, the femoral nerve breaks up into
several motor and sensory branches. Motor innervation
supplies the iliacus, quadriceps, sartorius and pectineal
muscles. Sensory innervation supplies the anteromedial
aspect of the thighs as well as the medial aspect of the leg
and foot down to the hallux.17

Typically, the symptoms of patients with a femoral
mononeuropathy will manifest as an acute or subacute
onset7 of severe pain in the inguinal region associated
with tenderness in the iliac fossa.2 Some patients with
femoral neuropathies do not experience any pain.1,5 How-
ever, the most striking symptoms are weakness of the
quadriceps muscles and a decreased patellar reflex3,5,7

which may result in difficulty ambulating.12,13 Weakness
of the quadriceps and sartorius muscles can culminate in
reduced hip flexion and external rotation forces as well as
diminished knee extension force.2 Patients may describe
paresthesia of the anteromedial aspect of the thigh,5,12

possibly extending to sapheneous nerve distribution
down to the hallux. The dysesthetic pain can vary from a
burning sensation to sharp pain in the distal femoral
nerve or more often in the sapheneous nerve territory.2 If
the condition is chronic, it may result in wasting or atro-
phy of the distal quadriceps muscle due to denerva-
tion.1,13 Tinel’s sign (pain created by percussion over the
area of the femoral nerve) will be positive over the in-

guinal ligament.6,7 In the presence of pain upon passive
extension of the hip and a palpable mass and/or swelling
of the iliacus muscle, hematoma must be considered.6 If
the iliopsoas is involved, the location of the lesion must
be at least 4 cm above the inguinal ligament and will im-
pair hip flexion.5,12 Fasciculations observed in the quadri-
ceps muscle indicate an anterior horn disease or an
entrapment mononeuropathy.8 Another technique that
may help to diagnose a femoral mononeuropathy is mus-
cle testing using a scale of force14 to evaluate if there is
any weakness of the quadriceps, psoas or sartorius mus-
cles.8 Finally, to quantify the muscle atrophy, the circum-
ference of the thighs can be measured by tape and
compared to the asymptomatic leg.4

The diagnosis of femoral neuropathies relies upon the
following methods. Electromyography (EMG) to detect
waves and fibrillation potentials at rest, resulting from
muscle denervation.1,4,6,8 To eliminate the possibility of
an expanding lesion or swelling due to hematoma, com-
puterized tomography (CT) scan of the pelvic region is
indicated.6,7 Magnetic resonance imaging (MRI) also can
reveal a mass in the inguinal or pelvic region,6 asymme-
try of the quadriceps resulting from an atrophy or any af-
fection of soft tissues.4 Nerve conduction velocity (NCV)
study can serve to evaluate nerve integrity.12 The progno-
sis of femoral mononeuropathy can be accurately predict-
ed by age and the amount of axonal loss.2 Kuntzer et al.,2

showed that older individual presenting with important
axonal loss are more likely to have a poor prognosis.
Young adults with minimal axonal loss are more likely to
recover completely from a femoral mononeuropathy. De-
pending on the cause, different therapies can be used. If
an expanding lesion such as hematoma is suspected, the
role of physical therapy is questionable. Surgery would
be the most effective approach combined with the cessa-
tion of any anticoagulative therapy.7 It is noteworthy that
muscle force may be recovered satisfactorily with physi-
cal therapy, but the sensory deficit may persist over a
year.12 Furthermore, the degree of motor deficit observed
during the initial 10 days to a month does not seem to
influence the prognosis.2 Rehabilitation is usually satis-
factory from 6 to 24 months after the beginning of treat-
ment.2 After two years, no further recovery is normally
observed.2

Low back pain and pelvic pain are the most common
reason why people seek chiropractic care. They occur in
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23.6% of the population under chiropractic care.18 Many
signs indicated that our patient had an entrapment mono-
neuropathy. Our patient manifested symptoms highly
suggestive of peripheral compression of the femoral
nerve. Weakness of the iliacus, quadriceps and sartorius
muscles as well as the decreased patellar reflex supported
this differential diagnosis. The location of her sensory
loss indicated a peripheral nerve lesion. A single nerve
root lesion could not account for the specific loss of cuta-
neous femoral nerve innervation. The presence of Tinel’s
sign and painful compression of the inguinal area con-
firmed femoral nerve involvement. The patient had not
suffered from any trauma recently, the intensity of pain
decreased a few days after the first episode, and the ab-
sence of swelling or a palpable mass in the inguinal re-
gion limited the possibility of an expanding lesion such
as an hematoma.6,7 Keeping in mind the fact that the pa-
tient had a good fitness level, and that there was no indi-
cation of a specific pathology either on physical
examination or in her medical and familial history, it was
postulated from her social history that she had a mechan-
ical femoral mononeuropathy triggered by horseback rid-
ing. Although it would have to be confirmed by advanced
testing, the femoral nerve might have been compressed
and stretched through a combination of mechanisms.
Two mechanisms were suspected in the present case.

It is important to mention that implication of the iliop-
soas muscle indicates a lesion at least 4 cm above the in-
guinal ligament.5 The first hypothesis is that the femoral
nerve might have been compressed and stretched in the
iliopsoas groove under the thick iliac fascia (Figure 3).5,7

At that location, the nerve segment has a poor blood
supply which makes it more susceptible to stretching le-
sions that can provoke ischemia.5 Repetitive trauma asso-
ciated with rapid hip flexion and abduction could cause a
femoral nerve lesion by stretching the nerve within the
psoas muscle.3 This might have occurred repetitively
while the patient was horseback riding, because the posi-
tion of the legs on the “western saddle” forces the lower
limbs in abduction and external rotation.

Our patient’s clinical presentation suggested that the
lesion involved more than a compressive peripheral mono-
neuropathy. In fact, overuse or accumulation of micro-
trauma of the sacroiliac articulation, that may have
occurred during horseback riding, could have led to dys-
function and caused inflammation inside the joint.19 The

pattern of pain in the ipsilateral buttock and groin and the
sacroiliac dysfunction are signs and symptoms often relat-
ed to a sacroiliac syndrome, according to Gatterman
(1995).20 Inflammation within the joint may directly trig-
ger reflex responses and activate the paravertebral muscu-
lature, consequently modifying its electrical activity and
creating pain.21 Such dystonic activity of the psoas muscle
might result in mechanical impairment of the femoral
nerve that runs through its body.

The second hypothesis is that compression of the nerve
under the inguinal ligament might have been a secondary
cause of the mononeuropathy. It has been reported in the
literature that excessive hip abduction, external rotation
and flexion might compress the femoral nerve under the
inguinal ligament,5 but would not involve the iliopsoas
muscle. Inevitably, horseback riding results not only in

Figure 3 The femoral nerve emerges from the posterior 
division of the second, third and fourth lumbar roots. It 
runs through the proximal fibers of the psoas muscle and 
courses onwards laterally. Then, it passes caudally 
between the iliacus and psoas muscles to reach the deep 
side of the inguinal ligament laterally to the femoral 
artery.
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persistence of an irritating posture but also produces re-
petitive microtraumas.22 Daily practice of that sport
might have been a contributing factor to our patient’s
mononeuropathy.

The goal of treatment in this case was to reduce inflam-
mation by restoring the normal biomechanical function of
the sacroiliac joint with chiropractic adjustments. Spinal
manipulation can alter the neuromusculoskeletal system
and modulate the pain process by modifying central facil-
itation of the spinal cord, thereby affecting the motor con-
trol system.23 In fact, recent evidences demonstrate that
spinal manipulation evokes paraspinal muscle reflexes
and alters motoneurone excitability. The effects of spinal
manipulation on somatomotor activity may be quite com-
plex, producing excitatory and inhibitory effects. Spinal
manipulation can both increase the excitability of motor
pathways in the spinal cord and depress the inflow of sen-
sory information from muscle spindles.23 Myofascial and
stretching therapies were administered to release tension
in the musculature, possibly reducing mechanical stresses
exerted on the femoral nerve.

The clinical presentation suggesting involvement of
the sacroiliac joint and the surrounding hip musculature
oriented the intervention toward chiropractic adjustments
of the sacroiliac articulation combined with myofascial
and stretching therapy of the involved muscles. The func-
tional improvement and reduction of pain noted after
only a few treatments indicated that peripheral nerve en-
trapment of mechanical origin can be resolved effectively
with a conservative approach.

Finally, a number of limitations were identified in the
present case study. Based on the patient’s history and
exam findings, a differential diagnosis for this condition
could have been sacroiliac joint dysfunction with associ-
ated myofascial pain syndrome. A gold standard modali-
ty such as NCV would have been necessary to confirm
the diagnosis of femoral mononeuropathy.

Conclusion
Patients complaining of radiating pain and associated
symptoms are commonly seen in chiropractic offices.
Even though peripheral lower limb nerve entrapments are
uncommon conditions, clinicians should be aware of
their existence. Peripheral lower limb nerve mononeurop-
athy can be associated with confusing clinical manifesta-
tions and lead to ineffective patient management. In the

event of mechanical nerve compression, such as in the
present case, chiropractic treatment including spinal ma-
nipulation, myofascial therapy, stretching and strength
exercises should be considered.
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