








Figure 6. A. Active Knee Flexion Test at 30°. B. The Active Knee Flexion Tests at 30° (Figure 6-A) and 90 °(Figure 6-B) have been
describe to assess for proximal hamstring tendon pathology and ischial tunnel syndrome.

A thorough physical examination should be per-
formed in those with symptoms and a history
suggestive of a nerve in the anterior hip region.
Symptoms associated with obturator nerve entrap-
ment include medial thigh symptoms aggravated by
stretching into hip abduction and slight extension
but not aggravated by resisted adduction and there-
fore inconsistent with adductor muscle involve-
ment.?** The main clinical feature of patients with
femoral nerve entrapment is quadriceps muscle
weakness.” Severe femoral nerve injury may pro-
duce quadriceps muscle atrophy and an absent
patellar tendon reflex. Symptoms associated with
femoral nerve entrapment are typically reproduced
with movements of hip extension and knee flexion,
such as with the Modified Thomas test position. A
positive pelvic compression test and Tinel's sign
can be used to identify those with lateral femoral
cutaneous nerve entrapment.* The pelvic compres-
sion test involves applying a downward force to the
pelvis with the patient’s symptomatic side facing up

in side lying position in attempts to reduce tension
on the inguinal ligament and relieve the patient’s
symptoms. This test was found to have 0.95 and 0.93
sensitivity and specificity values, respectively, when
compared to neurophysiologic testing.’® A summary
of the common locations of anterior nerve entrap-
ments as well as subjective findings and signs are
also presented in Table 1.

CONSERVATIVE TREATMENT

Similar to diagnosing, treating those with nerve
entrapment in the hip and pelvic region may be
challenging as intervention strategies have not
been well studied. Manual therapy, stretching and
strengthening exercises, aerobic conditioning, and
cognitive-behavioral education are potential inter-
ventions.?®' A thorough examination and compre-
hensive treatment program should also asses for and
direct treatment at abnormal movement patterns
that effect the hip and pelvis. This would include
abnormal kinematic motion secondary to osseous
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Table 1. Sites of Entrapment, Keys Signs and/or Symptoms with Nerves in

the Anterior and Posterior Hip Region

Posterior Nerve Entrapments
Involved Nerve Common Site of Entrapment | Key Signs and/or Symptoms
Sciatic Priformis and obturator Positive seated piriformis stretch and/or
internus/gemelli complex active piriformis tests
Proximal hamstring Ischial tenderness
Pain in the posterior thigh to the popliteal
fossa aggravated with running
Lesser trochanter and Ischium | Positive ischial femoral impingement test
Pudendal Ischial spine, sacrospinous Pain medial to ischium
ligament, and lesser sciatic
notch entrance
Greater sciatic notch and Sciatic notch tenderness and piriformis
piriformis muscle spasm and tenderness
Alcock’s canal and obturator Obturator internus spasm and tenderness
internus
Anterior Nerve Entrap ts
Obturator Obturator canal Pain in medial thigh
Adductor muscle fascia Aggravation with movement into abduction
Femoral Beneath iliopsoas tendon Reproduction of symptoms with modified
Thomas test position
Inguinal ligament
Quadriceps muscle weakness
Adductor canal
Pain in the anteromedial knee joint, medial
leg, and foot.
Lateral Femoral Inguinal ligament Positive pelvic compression test
Cutaneous

pathologies, such as femoroacetabular and ischio-
femoral impingement, as well as other soft-tissue
causes of flexion and/or extension range of motion
restrictions of the hip.

Neural gliding or mobilization is a manual therapy
technique that attempts to improve neurodynamics
by restoring the balance between the relative move-
ments of the nerve and surrounding structures.?
Although there is limited of evidence to support
nerve mobilization for lower extremity entrapments,
the hypothesized benefits from these techniques
include facilitation of nerve gliding, reduction of
nerve adherence, dispersion of noxious fluids,
reduction of intraneural edema, increased neural
vascularity, and improvement of axoplasmic flow.?
These techniques may also effect central mecha-
nisms by decreasing nociceptive behavior in the spi-
nal cord.? Neural mobilization requires knowledge
of the nerve pathway and movement that applies
tension to the specific nerve. For example, sciatic
nerve mobilization would combine movements of
hip flexion, knee extension, and ankle dorsiflexion

while femoral nerve mobilization would combine
hip extension and knee flexion.

Manual therapy interventions in the form of soft-tis-
sue mobilization can also be directed to musculoten-
dinous structures affecting the nerve. Although there
is limited of evidence to support soft-tissue mobili-
zation for lower extremity nerve entrapments, these
techniques can address goals of increasing range of
motion, reducing pain, decreasing swelling, increas-
ing flexibility, and/or improving muscle performance.
Traditional massage strokes of effleurage, petrissage,
and deep friction can be included as soft-tissue mobi-
lization techniques.** Other techniques may include
soft tissue mobilization in conjunction with active
patient movement.** Soft-tissue mobilization can also
include the use of specialized instruments in treat-
ment administration. These instruments used during
assisted soft-tissue mobilization techniques attempt
to induce biological changes to affect scar tissue and
to stimulate the regeneration of soft tissues.* These
techniques may also try to mechanically mobilize tis-
sues that are restricting nerve gliding.*
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Figure 7 A-B. Pathway of the Obturator Nerve. The Obturator nerve divides into anterior (blue) and posterior branches (yellow)
as it exits the obturator canal (red arrow) and enters into the thigh. IP=iliopsoas; Pct = Pectineus;, RF = Rectus Femoris; AL =
Adductor Longus; AB= Adductor Brevis; AM = Adductor Magnus; Gr = Gracilis.

In addition to manual therapy techniques, stretching
and strengthening exercises, aerobic conditioning,
and cognitive-behavioral education have been shown
to be valuable in the treatment of those with nerve
entrapments in the hip region.* Stretching, whether
performed independently by a patient or performed
by a physical therapist, attempts to relieve nerve com-
pression by lengthening shortened musculotendinous
structures. However, aggressive stretching can be irri-
tating to the nerve and must be controlled in a slow
and progressive manner. One specific exercise for the
sciatic nerve involves the combined passive move-
ments of hip flexion, abduction, and external rotation
to symptoms provocation followed by movements of
hip adduction, internal rotation, and extension. (Fig-
ure 10) Although there no evidence to support the
technique, this movement combination is purported
to mobilize the sciatic nerve in the deep gluteal region.
Strengthening exercises can also be performed to facil-
itate proper load transfer between the lumbosacral

spine, pelvis, hip, and lower extremity when altera-
tions or deficiencies of these relationships have been
identified.* For those with chronic pelvic pain, non-
symptom provoking strengthening and training of the
pelvic floor muscles is recommended.*® Aerobic con-
ditioning can be useful because of the general positive
effect it has on overall pain management. Cognitive
behavioral therapy may assist an individual to gain a
sense of control over pain by providing an understand-
ing of pain mechanisms and coping strategies.>*"%"%

SURGICAL TREATMENT

When conservative treatment, including injections, is
ineffective at relieving symptoms associated with nerve
entrapment, surgical treatment with neurolysis or
neurectomy may be considered.** Neurolysis involves
surgical decompression and removal of adhesions that
are causing the nerve entrapment. In cases where
the nerve is being compressed by a hematoma, cyst,
or bursea, surgical or percutaneous drainage may be
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Figure 8. Pathway of the Femoral Nerve. The femoral nerve
(yellow) passes posterior to the inguinal ligament (purple dot-
ted line) , enters the femoral triangle, and sends branches to
the pectineus, rectus femoris, and hip joint. As it continues, the
femoral nerve divides into several branches which course
superficial and deep to the sartorius (Str). The nerve inner-
vates the sartorius, quadriceps, and the skin of the anterior
and medial thigh. Str = Sartorius; IP = Iliopsoas; Pct = Pec-
tineus; AL = Adductor Longus; RF = Rectus Femoris;, VL =
Vastus Lateralis; TFL = Tensor Fascia Lata

necessary. Neuroectomy involves surgical lysis of the
involved nerve and may have better long-term results
in some cases. For example, neurectomy was found to
be more effective in relieving pain with lower recur-
rence when compared to neurolysis in cases of meralgia
paresthetica.*> * Many of these procedures which were
commonly performed with open approaches are now
able to be performed using arthroscopic techniques.’

CONCLUSION

Nerve entrapments in the hip and pelvic region are
sources of extra-articular symptoms in athletes and
have not been well described. Entrapment of the sci-
atic, pudendal nerves, obturator, femoral and lateral

Figure 9. Pathway of the Lateral Femoral Cutaneous Nerve.
The lateral femoral cutaneous nerve (yellow) accesses the
thigh approximately 2 cm medial to the anterior superior iliac
spine (ASIS) and under the inguinal ligament and inferior to
the iliohypogastric nerve (blue). The lateral femoral cutaneous
nerve is an exclusively sensory nerve to the anterior and lat-
eral aspect of the thigh. Str = Sartorius; IP = Iliopsoas; TFL
= 'Tensor Fascia Lata; Ext Obl = External Abdominal
Oblique;, ASIS = Anterior Superior Iliac Spine

femoral cutaneous are potential causes of hip pain. A
detailed description of symptom location combined
with physical examination findings can be used to
identify the site of entrapment. Although not well
defined, conservative intervention strategies can
include soft-tissue and nerve mobilization, controlled
stretching and strengthening exercises, acrobic condi-
tioning, and cognitive-behavioral education. Surgical
treatment with neurolysis or neurectomy can be con-
sidered in those with recalcitrant symptoms.
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