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INTRODUCTION

The hip joint functionally transfers forces from the lower
extremity to the axial skeleton and vice versa. The hip is the
largest multiaxial ball joint, as well as the most stable joint in
the body, due to its osseus and ligamentous construction.
There are many pathological processes that can mimic hip
pathology. Hip pain can be referred from the lumbar spine,
sacroiliac joint, knees, and even the ankles. Most true intra-
articular hip pathology becomes apparent during weight-
bearing activities. It is imperative that hip pain be distin-
guished from other causes by obtaining a comprehensive his-
tory and physical examination.

APPLIED ANATOMY

The hip joint is a multiaxial ball-and-joint socket that main-
tains its stability via its deep insertion of the head of the
femur into the acetabulum. The acetabulum is formed by the
fusion of three pelvic bones, including the ilium, ischium,
and pubis. This socket is deepened by the presence of a
labrum around the rim of the acetabulum. 

The stability of the hip is maintained through an extensive
network of very strong ligaments around the hip. The
iliofemoral ligament, also called the Y ligament or ligament
of Bigelow, is considered one of the strongest ligaments in the

body. It prevents hyperextension of the hip joint and is
important in maintaining an upright posture. The pub-
ofemoral ligament prevents excessive abduction of the femur
(Figure 1A).

The femur and pelvis have extensive osseus components
specifically designed for muscular attachment. These compo-
nents include the greater and lesser trochanters of the femur
and the ischial tuberosity. The trochanters are sites of strong
muscle attachments and the ischial tuberosity serves as the
primary weight-bearing region when sitting. These osseous
components are protected by bursae including the trochanteric,
ischiogluteal, and iliopectineal bursae (Figure 1B).

Musculature

Several muscles act upon the hip to provide motion. These
musculature complexes can be broken down into four pri-
mary muscle groups. First, the flexor group or the anterior
quadrant consists of the iliopsoas muscle, which is the pri-
mary hip flexor. This muscle also assists in hip external rota-
tion. The sartorius muscle is a long strap-like muscle whose
primary action is flexion of the hip, but also produces exter-
nal rotation. The rectus femoris crosses both the hip and the
knee joint, and acts as the flexor of the hip and the extensor
of the knee. This is the only two-joint muscle of the quadri-
ceps group. The tensor fascia lata (TFL) also serves as a weak
hip flexor.
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Secondly, the adductor group, which consists of five primary
muscles: the gracilis, pectineus, adductor longus, adductor
brevis, and adductor magnus. The adductor longus is the
most superficial of this muscle group (Figure 2).

Thirdly, the abductor group, which consists primarily of the
gluteus medius and minimus muscles. The gluteus medius is
the only palpable muscle on the lateral aspect of the hip
(Figure 2).

Finally, the extensor group, which consists predominantly of
the gluteus maximus, the primary hip extensor. The ham-
string muscles consist of the biceps femoris, semitendinosus,
and semimembranosus. These three muscles act as hip exten-
sors and knee flexors. There are several muscles including the
piriformis, gemellus, and obturators, which function as mild
hip extensors, but are fairly strong hip external rotators. They
are deep to the extensor muscles and are intricately involved
in hip stabilization (Figure 2).

Innervation About the Hip

The neuronal supply about the hip is vast and beyond the
scope of this manuscript. The components can be broken
down into either cutaneous, motor, or traversing nerves. The
cutaneous nerves consist of the ilioinguinal, genitofemoral,
lateral femoral cutaneous, posterior femoral, perineal, and
cutaneous branches of the dorsal rami. The large motor

branches are the femoral, obturator, superior/inferior gluteal,
pudendal, and nerve-to-obturator internus. The major tra-
versing structure is the sciatic nerve.

Blood Supply

The vascular supply to the hip and pelvis is supplied by the
superior and inferior gluteal and pudendal arteries. The head
of the femur receives vascular supply by the head of the
femoral artery and vein. These structures are susceptible to
impingement, resulting in avascular necrosis of the femoral
head. 

DIFFERENTIAL DIAGNOSIS OF HIP PATHOLOGY

The differential diagnosis for hip region pain is broad.
Superficially cutaneous and subcutaneous etiologies, such as
rash, abrasions, contusions, and even herpes zoster, can result
in hip pain. Soft tissue infections and inflammation around
the hip, as well as intra-articular hip infections (septic joint
and osteomyelitis), may result in hip region discomfort.
Inflammation of the greater trochanteric bursa, ischial bursa,
iliopsoas bursa, or obturator internus bursa can result in pain.

Musculotendinous etiologies of hip pain can result from
sprains of any of the muscles around the hip. Strains of the
ligaments surrounding the hip capsule, sacroiliac joint, or the
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iliolumbar, sacrococcygeal, sacrospinous, or sacrotuberous
ligaments can result in pain. Other conditions, such as
myofascial pain syndrome or fibromyalgia can result in hip
region pain.

Spinal cord disorders, spinal stenosis, radiculopathy, plexopa-
thy, and diabetic amyotrophy as well as peripheral neu-
ropathies, which affect the sciatic, obturator, lateral femur
cutaneous nerve (meralgia paresthetica) and ilioinguinal,
congenital femoral, and pudendal nerve, may refer pain to
the hip region. Myopathies, such as muscular dystrophy, may
also result in weakness and thus discomfort of the hip region. 

Osteoarthritis, rheumatoid arthritis, psoriatic arthritis, and
spondyloarthropathies of the hip joint proper or sacroiliac
joint may result in hip region pain. Gout and pseudogout are
well-known causes of intra-articular hip pain. Sacral, pelvic
ring, femoral, acetabular, or stress fractures are also common.
Avascular necrosis, transient osteoporosis of the hip, which is
the result of irritation or compression of the vascular supply
of the hip, labral degeneration or tear, Legg-Calve-Perthes’
disease, or slipped femoral capital epiphysis may cause hip
region pain. Neoplastic conditions, which can be metastatic
to the hip region, include colorectal, pituitary, thyroid, blad-
der, and renal. 

Referred pain into the hip region can be the result of under-
lying pathology of the bladder, uterus, cervix, vagina, ureter,
testicle, penile, or colorectal region. Abdominal hernias can
also result in confusion with hip-region pain. 

HIP EXAMINATION

History 

Examination of the hip begins with a thorough patient history.
Questions of particular interest are: What is the patient’s age?
Usually the more degenerative conditions occur in people of
older ages, compared to the congenital conditions such as
Legg-Calves-Perthes’ disease, which occur most commonly in
boys ages 3-12. Was any trauma involved or what was the
mechanism of injury? Did the patient land directly on their
hip, resulting in a trochanteric bursitis or was there an axial
load which may be a resulting stress fracture? What is the cur-
rent pain level? Where is the referral of pain? The patient can
also be asked to describe the pain, including the quality—is
it burning, aching, and stabbing? Is there any snapping sen-
sation? Is the condition improving, worsening, staying the
same? Are there any activities that make the pain worse or
improve it? Is weight-bearing a situation that actually makes
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the symptoms worse? Has the patient identified any activities
that improve their symptoms? Have they initiated any trial of
medications or therapeutic intervention which may offer
some benefit? 

Evaluation

The initial evaluation of the hip begins with observations of
the patient’s movements and gait pattern. Significant intra-
articular hip pathology may result in antalgia on the affected
side. The patient limits the amount of weight-bearing and
the duration of weight-bearing on the symptomatic side. The
patient’s movement and gait pattern may also demonstrate a
compensated or uncompensated Trendelenburg gait. This is
usually the result of weakness of the hip abductors. In the
standing position, the patient’s posture of the lumbar spine
should also be observed, as well as balance and distal strength
which can be assessed with heel- and toe-walking. Leg length
inequality can also be assessed in the standing position, mon-
itoring the relative height of the iliac crest, the anterior supe-
rior iliac spine, posterior superior iliac spine, and the height
of the greater trochanters. 

Hip Range of Motion

Active range of motion of the hips in the cardinal planes,
which is considered normal include hip flexion to 120
degrees. This is measured with a goniometer with the axis
about the hip joint and the proximal arm of the goniometer
bisecting the torso, the lower arm bisecting the femur.
Normal extension of the hip is 0-10 degrees. Adduction of
the hip is generally around 30 degrees. Abduction is 45
degrees. Internal rotation of the hip is considered normal if it
is greater than 35 degrees. This is often tested with the hip
flexed to 90 degrees. External rotation is also assessed in a
similar manner. Normal external rotation is about 45 degrees.
Degenerative joint disease of the hip often results in early loss
of internal rotation. 

Manual Muscle Testing of Hip Musculature

Generally the manual muscle testing of the hip is performed
on the major muscle groups as a unit. These include hip flex-
ors, extensors, abductors, adductors, internal, and external
rotators. If weakness is identified, specific manual muscle
testing can be performed to isolate specific muscles.

One important aspect of manual muscle testing is to look for
asymmetry of the strength of the hip muscles. Major muscle
groups, which are tested, include the iliopsoas, which is
innervated by the upper lumbar roots (psoas major is sup-
plied directly via the ventral rami of L1 – L3, and iliacus
receives its nerve supply from the L2 and L3 roots, via the
femoral nerve). This tests the lumbar plexus as well as the

femoral nerve. Hip adductors are primarily innervated by the
L2, L3 level via the obturator nerve. Hip abductors are sup-
plied by the superior gluteal nerve and are typically L5, S1.
When conducting a manual muscle examination, the patient
lays on his or her side and attempts to abduct the hip. This
position can also be utilized to isolate the gluteus medius.
Hip extensors are innervated by the sciatic and common per-
oneal nerve. L5 - S1 are the predominant lumbar roots that
innervate this region. The gluteus maximus and hamstring
muscles are the predominant hip extensor groups. There are
several dermatomal patterns that can refer pain to the hip.
These include regions from T10 down to L5—even S1 can
cause pain about the hip. 

TESTS TO IDENTIFY LOSS OF MOTION CAUSED BY TIGHT
MUSCULATURE

There are certain ways to identify muscle length. The tests
that are used are listed below.

The Modified Thomas Test

The modified Thomas test assesses the length of the hip flex-
or muscles. This test is performed with the patient sitting at
the edge of the table. The examiner brings one knee to the
chest, where the patient holds it with his or her hands. The
patient then lies back onto the table, producing a relative
posterior tilt with the pelvis. The examiner observes if the
patient is unable to fully extend the contralateral hip with the
knee flexed to 90 degrees. This suggests a tight iliopsoas. 

Determination of the Popliteal Angle

Hamstring tightness can be assessed by determining the
popliteal angle. To perform this test, the patient lies supine.
The examiner passively flexes the hip and knee to 90 degrees.
The patient’s lower limb is then passively straightened. The
examiner maintains the hip at 90 degrees flexed position. The
angle between the upper and lower leg is then measured.
There are no universally agreed upon normative values. A
positive test is identified by a finding of asymmetry of right
versus left. 

Ober’s Test

The Ober’s test is utilized to assess tightness of the TFL and
iliotibial band (ITB). In this test, the patient is side-lying
with the test leg superior. The knee is slightly flexed. The
examiner stabilizes the pelvis with the hand closest to the
patient’s head. The hand closest to the patient’s foot passive-
ly flexes the hip, abducts the hip, and then extends the hip to
end range, while not allowing the pelvis to move. The exam-
iner then allows the hip to drop or adduct without losing
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control of the pelvic tilt. A positive test is less than 15 degrees
of hip adduction. This is secondary to ITB and TFL tight-
ness. The primary indication of pathology is asymmetry of
this test. It is imperative while performing this test that the
pelvis is maintained in the same position on the table. 

Ely’s Test

Ely’s test is utilized to test the tightness of the rectus femoris.
In this test, the patient lies prone. The examiner passively
flexes the knee and watches for the buttock to rise on one
side. This test is positive if there is asymmetry and the ipsilat-
eral buttock rises fairly quickly. This suggests rectus femoris
tightness. 

Piriformis Length Test

The piriformis length test can assess for piriformis syndrome.
In this test, the patient lies supine. The hip is flexed to 90
degrees, at which time the piriformis is considered an exter-
nal rotator. The test ankle is placed on the outside of the con-
tralateral knee, applying an axial force load along the femur,
attempting to move the hip into internal rotation. At 90
degrees of hip flexion, the piriformis then is converted into a
hip internal rotator. A positive test results in tightness or pain
suggestive of piriformis tightness. Again, it is important to
test for asymmetry. 

Special Tests of the Hip

Specific tests have been described to identify either intra-
articular or peri-articular pain generators about the hip. Their
specificity and sensitivities in identifying pathology vary sig-
nificantly, but can assist in determining if the true cause of
pain is primarily hip or referred pain. 

Hip Flexion Abduction and External Rotation

The hip flexion abduction and external rotation test is per-
formed by having the patient lie supine. The hip is flexed and

the ankle is placed on the contralateral knee. The hip is then
allowed to extend, abduct, and externally rotate. Pain radiat-
ing to the groin or about the hip region is considered a posi-
tive test.

Stinchfield’s Test

The purpose of Stinchfield’s test is to provoke pain in the set-
ting of intra-articular hip disease. In this test, the patient is
lying supine with the knee extended. The patient then lifts
their leg 30-50 degrees off the table. With the patient main-
taining this position, the examiner resists further hip flexion.
A positive test is indicated by groin pain. This is suggestive of
intra-articular hip pathology. 

Anterior Labral Stress Test

The primary purpose of the anterior labral stress test is to
provoke pain that is the result of anterior labral tears or insta-
bility. This test is performed with the patient in a supine posi-
tion. The ipsilateral leg is dropped off the edge of a table. The
examiner abducts and extends the hip and externally rotates
the hip in an attempt to anteriorly displace the femoral head.
A positive test is indicated if the patient describes groin pain
or a click is noted in the groin, suggestive of a labral tear. 

Pound Test

The purpose of the pound test is to identify if there is any evi-
dence of occult fractures within the lower extremity and
pelvis. This test is performed with the patient supine. The
examiner actually loads the hip in various degrees of hip flex-
ion and abduction. If pain is produced in the groin or hip
region, it is reasonable to proceed with further radiographic
evaluation. 

Fulcrum Test 

The fulcrum test is utilized to identify the presence of
femoral stress fractures. In this test, the patient is placed
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supine. The examiner supports the posterior thigh with his or
her thigh. The contact point serves as a fulcrum. The exam-
iner then tends to passively extend the distal leg. The positive
test is indicated with the deep thigh pain. This may also sug-
gest an intra-articular hip pathology, as well as a potential for
stress fracture. 

CONCLUSION

Hip pain can be the result of hip-region dysfunction or
referred by surrounding structures. It is important to under-
stand the anatomy of not only the hip, but also the lumbar
spine and lower extremity. In identifying hip pain etiology, a
thorough history and physical examination must be
obtained. Treatment of identified pathology can thus be
employed accordingly.
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INTRODUCTION

Pain is a common reason for patient self-referral for primary
and specialty care in the United States.7 While the burden of
pain is carried by the patient, it becomes the burden of the
evaluating clinician to (1) evaluate carefully the patient’s clin-
ical syndrome, (2) define the generator of the patient’s pain,
and (3) develop a thoughtful treatment plan to manage that
pain.

As simple as it may seem, this process is fraught with peril
from the first step. In an era with ample and readily-accessi-
ble sources of medical information for the layperson, a
patient’s personal investigation into his or her symptoms may
begin well before an initial visit to a health care provider.
These diagnostic preconceptions may be shaped by the
patient’s underlying medical conditions (“My hip hurts…
perhaps it’s my carpal tunnel”), disease states prevalent in
friends or family (“My hip hurts… perhaps, like Uncle
Ralph, I have the carpal tunnel”), or by the information avail-
able on the internet, whose ubiquity is matched only by its
unreliability (“My hip hurts… and after 10 hours surfing the
web looking for an answer, I have the carpal tunnel”). If mis-
informed, these preconceptions can cloud the clinical picture
considerably.

In the evaluation of the patient with the painful hip, partic-
ularly among the self-referred, it is therefore crucial to sort
out the precise spatial and temporal pattern of the patient’s
symptoms. This is particularly important among these
patients, whose idea of what constitutes “hip pain” can vary
considerably. True hip pain of strictly neurologic origin is rel-
atively uncommon; however, patients who present for the
evaluation of hip pain may commonly have a neurologic
cause for some or all of their symptoms.

While hip pain may not be the most common manifestation
of the entities discussed below, the open-minded clinician
may uncover these diagnoses as potential contributors, and
therefore adapt the patient’s treatment plan accordingly.

LUMBOSACRAL RADICULOPATHIES

Clinical Features

Low back and lower extremity pain resulting from lum-
bosacral radiculopathy is common.13 However, much as hip
pain is more commonly of musculoskeletal origin, isolated
low back or isolated lower extremity pain is usually not neu-
rogenic in nature. 

That said, the classic pattern of lancinating, radiating pain in
an anatomically correct dermatomal distribution is not a sen-
sitive harbinger of lumbosacral radiculopathy. It is helpful
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when this pattern declares itself to the clinician, ideally with
myotomal weakness and reflex loss as an accompaniment.
More commonly, patients will complain of ill-defined unilat-
eral or bilateral radiating pain which often occurs in a “skip”
pattern. The onset of pain is often acute or subacute, though
by the time the patient has reached the point of consultant
evaluation, the pain has become chronic. Therefore, although
the neuromuscular clinician will be less likely to evaluate
those patients whose natural history is brief, he or she will
often have the advantage of an adequate duration of symp-
toms for electrodiagnostic (EDX) testing to become useful
(typically several weeks).

As alluded to in the introduction, a patient’s definition of
what constitutes the “hip” may vary. As such, in considering
potential radicular causes for hip pain, the first step is to
identify where the patient’s “hip pain” really is. In patients
who identify the groin or inguinal fold as a locus of pain,
higher lumbar radiculopathies (L2, L3, or less likely L4) may
be the culprit. Less commonly, patients will be referring to
their perineum or genitalia, and in such cases lower sacral
radiculopathies (as may be seen in the cauda equina syn-
drome and its additional clinical features) could be consid-
ered. Patients who identify the lateral hip as the source of
pain may have L5 radiculopathies (once common entities
such as trochanteric bursitis have been considered). Finally,
the modest patient who refers to the buttock as the “hip” may
have an L5 or sacral radiculopathy. Always important to
recall is the significant minority of patients who have
anatomic variation (the “prefixed” or “postfixed” lumbosacral
plexus), in whom the precise level of radicular involvement
may vary.

The physical examination findings associated with lum-
bosacral radiculopathies are well described, and a detailed
description is beyond the scope of this manuscript. Suffice it
to say, a neurologic examination in patients who present with
the painful hip is warranted. Any weakness identified, or
reflex loss or asymmetry, particularly in a myotomal pattern,
may alert the careful clinician to the presence of a lum-
bosacral radiculopathy (Tables 1 and 2). 

Electrodiagnostic Findings

Patients who present with a painful hip, who do not have his-
torical features suggestive of lumbosacral radiculopathy or an
abnormal neurologic examination, likely do not require an
EDX evaluation. However, among those patients whose his-
tory or examination is suggestive of an abnormal exami-
naiton, electrodiagnosis may simultaneously confirm the
presence of disease, quantify its severity, and exclude other
coexistent neurogenic processes. Furthermore, in the fre-
quent setting of vague or conflicting findings on history or

examination, electrodiagnosis may become crucial in the
localization of denervation.

The sensitivity of electrodiagnosis, particularly of needle elec-
tromyography (EMG), increases with time and progression
of denervation.3 Within several weeks following axonal loss,
needle EMG should detect fibrillation potentials in muscles
affected by radiculopathy, with reduced numbers of motor
unit action potentials (MUAPs) under voluntary control.
Over months, reinnervation by axonal sprouting or regrowth
will reduce the numbers of fibrillation potentials in exchange
for higher-amplitude, longer-duration MUAPs. With the
examination of muscles innervated by different root levels,
the specific root or roots involved may be identified. Needle
examination of lumbosacral paraspinal muscles help to con-
firm the preganglionic localization of most radiculopathies,
as do preserved sensory responses in the affected limb or
limbs. In many cases, low amplitude compound muscle
action potentials (CMAPs) may be seen. Other techniques,
such as F-wave chronodispersion analysis and dermatomal
somatosensory evoked potentials (SEPs), have been
described.

Imaging

As with the EDX evaluation of patients with the painful hip,
imaging studies performed blindly are more likely to provide
false-positives than useful diagnostic information.5 It is
important to identify the patient’s syndrome prior to imaging
the lumbosacral spine, particularly if hip roentgenography or
more sophisticated pelvic imaging is more likely to be useful.

Modern imaging techniques are sensitive (perhaps too sensi-
tive) in the detection of structural and degenerative causes of
lumbosacral radiculopathy. For spinal imaging, magnetic res-
onance imaging (MRI) has become the technique of choice,
given its multiplanar capabilities and superb soft tissue reso-
lution. However, it is important to recognize the high fre-
quency of mild or moderate degenerative changes in the nor-
mal, pain-free population; it is therefore critical to achieve
some level of certainty regarding the patient’s pain generator
before invasive spinal procedures are pursued.

Conventional and computed tomography (CT) myelography
are often helpful in supplementing information obtained on
the MRI, and may be necessary in patients who need imag-
ing but are intolerant of MRI or have a contraindication to
undergoing the procedure.

Treatment

Management of lumbosacral radiculopathy is a topic unto itself;
there are many good sources of discussion on the subject.1,2,11
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As a general principle, once the diagnosis of symptomatic
lumbosacral radiculopathy has been established, more inva-
sive therapies are warranted in the setting of refractory pain
or progressing neurologic deficit. Generally speaking, symp-
tomatic management with medications, physical therapy, and
percutaneous procedures are preferred in the absence of a
compelling need for surgical decompression.

LUMBOSACRAL PLEXOPATHIES

Clinical Features

Lumbosacral plexopathies are increasingly recognized as causes
for lower limb pain, anesthesia, weakness, and wasting; it is easy
to imagine that affected patients may have, as a component of

AANEM Course Painful Hip 9

Muscle L2 L3 L4 L5 S1 S2 S3 S4

Iliopsoas � �

Adductor Iongus � � �

Rectorus femoris � � �

Vastus lateralis � � �

Vastus medialis � � �

Gluteus medius �

Gluteus maximus �

Biceps femoris-short head �

Biceps femoris-long head �

Anterior tibialis � �

Perneus longus � �

Posterior tibialis �

Flexor digitorum longus �

Gastrocnemius �

Soleus �

Abductor hallucis � �

External and sphincter � � �

Table 1 Myotomal innervation of lower extremity muscles. A wide range of anatomic variation among normal patients excludes a strict
interpretation of this summary, which should only be used as a guideline.

Reflex L2 L3 L4 L5 S1

Patellar � � �

Adductor � � �

Ext. hamstring �

Achilles �

Table 2 Myotomal contributions to commonly-elicited lower extremity muscle stretch reflexes.



their symptoms, hip pain (Figures 1 and 2). It is in fact this
combination of limb pain with loss of function that may sug-
gest to the patient that their hip is the culprit. Unlike the pre-
ceding discussion of lumbosacral radiculopathies, during
which a general assumption of degenerative cause was
implied, lumbosacral plexopathies are manifold in their eti-
ologies and it is therefore difficult to make blanket statements
regarding their evaluation and management.

Nonetheless, the same principles of careful clinical evaluation
apply. The presence of lower limb anesthesia, paresthesia, or
allodynia point to a neurogenic cause of the pain, and any
sensory symptoms not easily ascribed to a single dermatome
should raise the spectre of a plexopathy. Presentations may
range from the acute (as in traumatic plexopathies), subacute
(as in inflammatory plexopathies), or insidious (as may be
seen with neoplastic plexopathies). Particularly in the latter
two settings, when there is often no clear inciting event for
the symptoms, patients may implicate their “hip” as the
source of their troubles.

The increasing recognition of the proximal diabetic neu-
ropathies (also known as diabetic amyotrophy, diabetic lum-
bosacral radiculoplexus neuropathies, and a score of other

names) bears particular mention. Diabetic patients, who as a
population are older and more likely to be burdened by med-
ical comorbidity, are at increased risk of developing lum-
bosacral plexopathies in a subacute fashion, owing to what
appears pathologically as a patchy, asymmetric microvasculitis.
The estimated prevalence in the adult diabetic population is
approximately 4%, and is generally a monophasic illness with
recovery over a period of months.4

Any patient who presents with progressive pain, numbness,
and weakness in a lower limb, particularly in the setting of
constitutional symptoms such as weight loss, should be eval-
uated for malignancy. 

Electrodiagnostic Findings

The EDX evaluation is useful in the identification of lum-
bosacral plexopathies for a number of reasons. The unsus-
pecting clinician may request the evaluation with a suspicion
for lumbosacral radiculopathy; even the wary clinician may
suspect an abnormality in the plexus but be unable to
demonstrate it with clinical findings of weakness in affected
muscles (particularly large, proximal muscles that may have
relatively preserved strength despite significant denervation).
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Figure 1 Schematic representation of the lumbar plexus. It
should be recognized that its geographic proximity to the sacral
plexus makes anatomic distinction somewhat arbitrary.

Figure 2 Schematic representation of the sacral plexus. It should
be recognized that its geographic proximity to the lumbar plexus
makes anatomic distinction somewhat arbitrary.



In this setting, needle EMG is extremely helpful in examin-
ing these subclinically affected muscles; given an appropriate
duration of symptoms, affected muscles may demonstrate
fibrillation potentials and reduced recruitment of long-dura-
tion, high-amplitude MUAPs. In patients in whom the lesion
is strictly in the lumbosacral plexus, the needle EMG exami-
nation of lumbosacral paraspinal muscles is normal.
However, particularly in plexopathies that are inflammatory
or traumatic in origin, the lumbosacral roots or dorsal pri-
mary rami may be involved, and a high index of suspicion
must be maintained for a lesion within the plexus. In contrast
to patients with lumbosacral radiculopathies, plexopathic
patients’ sensory nerve action potentials (SNAPs) are more
likely to be absent in the affected limb. It is worth remember-
ing that sensory studies may be relatively preserved in an area
of spared sensation, and multiple sensory studies (sural,
medial or lateral plantar, superficial peroneal, or saphenous)
may be required for a satisfactory assessment, particularly in
patients with patchy lumbosacral plexopathies. Lower limb
CMAPs may also be low amplitude or absent in affected dis-
tributions.

Imaging

In the patient who has an inflammatory lumbosacral plex-
opathy (particularly if they are older) it is not difficult to
imagine a setting in which the EDX findings may not clear-
ly point to a lesion in the plexus (given the higher likelihood
of an abnormal paraspinal EMG8 and sensory responses
which may be low amplitude or absent in normal individu-
als). In these cases, imaging of the lumbosacral plexus is cru-
cial. As with lumbosacral radiculopathies, the outstanding
soft-tissue resolution of MRI makes it the most common
modality in the assessment of the plexus. Findings may range
from a discrete mass within the plexus, to nonspecific
enlargement and post-contrast enhancement of the plexus, to
a completely normal appearing plexus. The imaging study is
most helpful when positive, as a normal result excludes only
a minority of potential etiologies.

Treatment

The treatment of lumbosacral plexopathies varies widely,
according to the specific etiology. Inflammatory plexopathies
in which a specific underlying diagnosis cannot be reached
despite extensive evaluation and even plexus biopsy might be
treated empirically with corticosteroids or intravenous
immunoglobulin. Symptomatic pain management may be

achieved with a number of medications including tricyclic
antidepressants and antiepileptics. 

MONONEUROPATHIES

In contrast to patients with lumbosacral radiculopathies or
plexopathies, patients who have proximal lower limb
mononeuropathies may present with a syndrome very sugges-
tive of localized hip pathology. These entities should there-
fore remain in the differential diagnosis for any patient whose
pain is associated with a cutaneous distribution of reduced or
abnormal sensation, or whose musculoskeletal evaluation is
unremarkable.

Lateral Femoral Cutaneous Neuropathy

Patients with lateral femoral cutaneous neuropathy (com-
monly known as meralgia paresthetica) will typically com-
plain of a burning or tingling lateral or anterior thigh pain.
Sensory loss may accompany this in a similar distribution.
The nerve, which arises directly from the anterior rami of L2
and L3, is typically compromised at its passage under the lat-
eral portion of the inguinal ligament en route to its area of
cutaneous innervation. Commonly, though not always,
affected patients will have had a recent gain in weight or are
pregnant;6,11 in patients with other mononeuropathies or
atypical findings, a vasculitic or other inflammatory process
may be suspected. Electrodiagnostically, SNAPs may be
sought or cutaneous sensory-evoked potentials performed,
but the technical difficulty in performing these studies (even
in normal subjects) makes this diagnosis a largely clinical one.
Treatment is symptomatic, and symptoms may regress with
correction of the underlying cause.

Medial and Anterior Femoral Cutaneous Neuropathies

The medial and anterior femoral cutaneous nerves are cuta-
neous branches of the anterior division of the femoral nerve;
they supply the anterior and medial thigh, and damage to
them may result in sensory disturbance in these areas. They
are rarely disturbed in isolation, and will most commonly be
affected in association with a femoral neuropathy causing
weakness in hip flexor muscles and knee extensors. Needle
EMG will typically show neurogenic changes in these mus-
cles, and a unilaterally absent or low amplitude saphenous
SNAP may be diagnostic (although this response may be
absent in normal subjects). Inasmuch as femoral neuropathies
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are usually traumatic when occurring in isolation (as from
pelvic hematomas or from surgical traction), these neu-
ropathies rarely present a diagnostic dilemma. Treatment is
directed toward cause.

Obturator Neuropathy

Patients with isolated obturator neuropathies will most com-
monly describe medial thigh or groin pain, and therefore
could reasonably be expected to mimic intra-articular hip
symptoms.9 Patients will less commonly describe weakness of
thigh adductors. As with femoral neuropathies, patients with
obturator neuropathies will most often have had a recent
trauma or pelvic or hip surgery, and the cause is rarely a mys-
tery. Electrodiagnostic evaluation is largely limited to needle
EMG, which typically demonstrates fibrillation potentials
and large MUAPs in affected muscles. The prognosis in post-
traumatic cases is generally good.9

Superior and Inferior Gluteal Neuropathies

Mononeuropathies affecting the superior or inferior gluteal
nerves are uncommon, but typically caused by trauma, often
by intramuscular injection in the case of the superior gluteal
nerve. The superior gluteal nerve supplies the most powerful
abductors of the hip, and patients will typically present with
weakness and a contralateral “hip drop” (Trendelenberg’s
sign). Damage to the inferior gluteal nerve will cause weak-
ness and atrophy of the only muscle it supplies, the gluteus
maximus; patients who have weakness of this muscle may
implicate their hip as the location of their weakness, given the
difficulty they may have climbing stairs. In patients who are
weak, the needle EMG will demonstrate denervation of
affected muscles, and can precisely localize the nerve affected
and exclude other considerations (such as lumbosacral
radiculopathies). Many patients will already have had pelvic
imaging with MRI prior to visiting with a neuromuscular
specialist, and this may show increased T2 signal in affected
muscles, suggestive of edema and denervation. Management
is usually supportive.

Piriformis Syndrome and Other Sciatic Neuropathies

Sciatic neuropathies, when significant enough to cause axon-
al damage, should only rarely present with a painful hip,
given the often profound leg weakness that results. However,
there are many lesser degrees of sciatic nerve injury or irrita-
tion, and a controversial entity known as piriformis syn-
drome has arisen from this category. First proposed by

Yeoman in 1928,14 this putative cause of sciatica has been in
dispute ever since. The anatomic relationship between the
sciatic nerve as it passes through its pelvic outlet under the
piriformis muscle is the presumed mechanism of compres-
sion of the nerve, which is thought to be intermittent. This
typically results in buttock or posterior thigh pain. In some
cases, the muscle is found to be unilaterally hypertrophied on
the symptomatic side, and occasionally anatomic variations
of the sciatic nerve will complicate the picture.10 Patients will
typically have a normal neurologic examination and EDX
evaluation, making buttock pain the primary feature of this
disorder. The difficulty with diagnosis makes rigorous study
of the piriformis syndrome difficult, and there is an unfortu-
nate lack of randomized, controlled, blinded data regarding
its management. Surgically, the piriformis muscle is often
sacrificed given its minimal contribution to hip abduction.
Percutaneous injections of the muscle are also employed.

Other Lower Limb Mononeuropathies

Lesions of the iliohypogastric, ilioinguinal, or genitofemoral
nerves are among the less common mononeuropathies affect-
ing the proximal lower limb. These are often traumatic
(indeed, iatrogenic), and are mentioned here for the sake of
completeness.

HIP PAIN OF MUSCULAR ORIGIN

As anyone who has experienced a muscle cramp will attest,
skeletal muscles are well-supplied with sensory innervation,
and derangement of muscles from any of a number of causes
can present with significant discomfort. The large muscles of
the pelvic girdle and upper thigh are no exception to this, and
patients who present with a painful hip may have pathology
referable to this.

Focal Myopathies

Isolated, focal myopathies are often the result of trauma, be
it a discrete event or chronic, repeated trauma. Numerous
cases of injection-related myopathies with associated contrac-
tures have been reported, and these are often painful.12 Given
the predilection of gluteal muscles for sites of intramuscular
injection, both illicit and medically directed, patients who
present with hip pain may volunteer this information.
Muscle pain related to myonecrosis may be seen following
blunt trauma or in gluteal compartment syndromes; neither
of these scenarios is likely to present a diagnostic mystery.
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Cramps

Muscle cramps are an explosive, painful contraction of skele-
tal muscle, often preceded by muscle shortening and fascicu-
lations, and relieved by stretching and rubbing of the affect-
ed muscles. Cramps are extraordinarily common, affecting
most normal subjects at some point, and are increased in fre-
quency in a number of settings including electrolyte distur-
bances, autoimmune disorders, and neuromuscular derange-
ments. While in most people cramps occur in leg muscles
(particularly in the posterior compartment), in a number of
disease states they may occur elsewhere. Patients who have
denervation resulting in pelvic girdle muscles may occasion-
ally experience cramps in them. Patients with autoantibodies
directed against potassium channels may develop manifesta-
tions of continuous muscle fiber activity, of whose clinical
phenotype cramps are a part, particularly in axial or upper
limb muscles. It is important, when considering these possi-
bilities, to ensure the patient is describing muscular pain
from a true cramp, and not from muscle pain or shortening
of other origin (many patients will in fact use the terms
“pain” and “cramp” interchangeably). Benign cramps often
respond to quinine or electrolyte supplementation.

Musculoskeletal Pain Resulting From Excessive Central
Activation

Stiff-man syndrome is an uncommon disorder associated
with progressive muscular rigidity and associated spasms,
most commonly and severely affecting axial muscles. The
precise mechanism of the disorder is unclear, but the presence
in some patients of autoantibodies to the glutamic acid
decarboxylase 65 (GAD-65) enzyme, which is required for
the synthesis of the central inhibitory neurotransmitter
gamma-amino-butyric acid (GABA), has raised the spectre of
an autoimmune mechanism. A significant minority of
patients will present with limb symptoms, particularly in the
lower extremity. Treatment is often frustrating, but GABA-
ergic agents such as long-acting benzodiazepines and
baclofen have enjoyed some success.

Lower Limb Dystonias

Paroxysmal posturing of a lower limb resulting from a focal
dystonia is often mistaken by patients for muscle cramps.
While dystonias do not typically reflect peripheral nerve or
muscular pathology, repeated involuntary contractions of
muscles may cause pain and focal hypertrophy. Admittedly,
these latter symptoms are likely less common in the lower
extremities. Dystonia is common among patients with
parkinsonism, who will often describe their spasms as muscle
cramps.

Spasticity

Spasticity resulting from upper motor neuron lesions often
results in muscular pain in the distribution of the affected
limbs. Given the high incidence of secondary musculoskele-
tal complications arising from limb spasticity, it is important
to recognize and distinguish muscle pain related to spasticity
from other causes. Physical therapy, muscle relaxant medica-
tions, and botulinum toxin therapy are all used in the man-
agement of spasticity.

Myotonic Disorders

Although any of a number of myotonic disorders may cause
clinical or electrical myotonia, only a minority are likely to
have myotonia or muscle stiffness as a prominent component
of the presenting complaint. Most notably, patients with
myotonia congenita are likely to complain of muscle pain
and stiffness, often involving gluteal muscles, which may
respond to medication such as mexiletine or antiepileptic
medications once the diagnosis is established.

SUMMARY

By and large, hip pain is most commonly not neurologic in
origin. However, what is billed as hip pain may in fact be
pain in a different location, and it is particularly important to
clarify with the patient the exact distribution and timing of
the symptoms. Radiographic and EDX studies may assist in
the detection of neurogenic disease, but their results must be
interpreted in the appropriate clinical context. The presence
of sensory disturbance, or any weakness not directly referable
to the pain, should prompt the clinician to consider other
causes—peripheral or central. The potential morbidity asso-
ciated with missed diagnoses underscores the importance of
performing at least a focused neurologic examination in
patients who present with the painful hip.
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INTRODUCTION

What do physicians do when they see a 65-year-old patient
with unilateral anterior or lateral thigh pain that is limiting
his/her ability to walk or stand? How does a physician differ-
entiate between L3 through L5 lateral stenosis and muscu-
loskeletal causes of hip pain? Greater than 50% of asympto-
matic individuals over the age of 60 have significant magnet-
ic resonance imaging (MRI) changes of spondylosis, disc
degeneration, degenerative joint disease, or stenosis. In this
same population, 30% will have some radiographic evidence
of hip osteoarthritis (OA). In a population where both
pathologies are likely to be present in the same patient, how
do physicians determine the real pain generator? The follow-
ing is a discussion of the common musculoskeletal etiologies
for hip pain.

DIFFERENTIAL DIAGNOSIS

In patients over the age of 50, the vast majority of all muscu-
loskeletal hip pain is either hip OA or one of the many types
of bursitis in the hip region. In patients under the age of 50,
labral tears or tendinitis should be considered. All other eti-
ologies would be considered “uncommon” and are discussed
in the next section. 

Hip Osteoarthritis

Osteoarthritis of the hip commonly presents as pain in the
groin area, sometimes radiating to the anterior thigh and
knee, or less often to the buttock or low back. Symptoms are
typically worse with weight-bearing activities. Patients may
complain of walking with a limp or have difficulty with nego-
tiating stairs, taking them one at a time. As the disease pro-
gresses, the patient will have more difficulty with hip flexion
and internal or external rotation. This may cause discomfort
or an inability to put on shoes and socks, cross the legs, or get
in and out of a car. These mechanical difficulties are the clear-
est symptoms that differentiate the symptoms of hip OA and
those of unilateral pseudoclaudication, particularly at the L2
through L4 levels. However, both diseases should produce
symptoms of unilateral thigh pain with weight-bearing activ-
ities that is relieved almost immediately by sitting or lying
down.

Bursitis

There are a large number of bursae in the hip region that may
cause pain. The three trochanteric bursae include the gluteus
minimus, subgluteus medius, and the subgluteus maximus
(Figure 1). Of these, the sub gluteus medius is the largest and
most often symptomatic. Approximately half of all cases are
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associated with an initial trauma. Many of these patients have
calcifications in the bursa that are seen on plain radiographs.
Female-to-male ratio is reported as between 2:1 to 4:1. The
female predominance may be due to womens’ wider pelvis
and larger Q-angle (Figure 2) which place greater stress on
the hip abductor and external rotator muscles. Presumably,
the bursae become irritated when they are exposed to undue
friction and stress. This may occur after direct trauma to the
lateral hip or when a weak, tight muscle or tendon is pushed
beyond its normal limits—as in a middle-aged woman who
begins a new exercise program that includes walking or the
use of a stair machine. 

Symptoms are usually limited to the lateral hip and the but-
tock area and may extend to just below the lateral knee.
Symptoms are worse with weight-bearing because this
requires activation of hip abductors, particularly in one-
legged weight bearing. Climbing stairs or standing from a
seated position may also aggravate the symptoms. Typically
the patient has pain when lying on the affected side, as the
area is often sensitive to direct pressure. However, the patient

may also note pain when lying on the unaffected side because
the iliotibial band (ITB) is tented over the greater trochanter
in this position. 

As one may imagine, the symptoms of lower lumbar pseudo-
claudication are quite similar to trochanteric bursitis as both
sets of patients may present with lateral hip pain on weight-
bearing activities and pain that is relieved by sitting down. 

PATHOPHYSIOLOGY, ANATOMY, HISTORY, AND SYMPTOMS

Physical Examination

The principle feature of the patient with hip OA is an
antalgic gait. The weight-bearing phase of the gait is short-
ened on the affected side. If the patient steps onto the affect-
ed side they tend to overshift their weight, causing the trunk
to lean in the direction of the hip OA. This produces a wad-
dling affect reminiscent of a penguin and is called a compen-
sated Trendelenburg gait. 
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Hip passive range of motion (PROM) is limited, especially in
internal rotation, often with pain in extremes of motion. The
Stinchfield’s sign is the classic sign for hip OA. In order to
illicit this sign, the patient lies supine and flexes their hip
with the knee extended as the examiner resists with a down-
ward pressure on the lower leg. This should reproduce the
patient’s groin and anterior thigh pain. Of course, any
pathology of the iliopsoas muscle (tendinitis, strain, bursitis,
or abscess) would also produce a positive Stinchfield’s test.
Tenderness to palpation is not usually seen. 

In trochanteric bursitis, the patient may also have an antalgic
gait, but usually not a prominent compensated
Trendelenburg gait. Tenderness to palpation is the hallmark
of the examination with tenderness directly over the greater
trochanter and often all the way down the ITB to just below

the knee. Pain might also be reproduced with passive internal
rotation of the hip and perhaps with resisted abduction.

IMAGING STUDIES

Plain radiographs should be sufficient for the diagnosis and
treatment planning of hip OA. Both anterioposterior and lat-
eral views may be augmented by a frog leg view. Generally,
joint space narrowing is easily seen at the superior-medial
aspect of the hip. Subchondral sclerosis and joint space irreg-
ularities should be evident. Severe sclerosis or collapse of the
femoral head would be indicative of avascular necrosis
(AVN). The presence of AVN is confirmed by MRI or bone
scintigraphy. 

Imaging may not be particularly helpful in trochanteric bur-
sitis. Although up to 50% of the cases may have calcification
of the bursal sac on plain films, this is not a diagnostic find-
ing. Similarly, bone scintography may have a mild uptake
and the level of the greater trochanter and MRI may show
increased T2 signal in the bursal sac. However, these findings,
although quite sensitive, are far from specific. Therefore, the
diagnosis of hip bursitis depends much more heavily on the
history and physical examination. 

TREATMENT

Unfortunately, the treatment of hip OA is quite limited.
Most would view the progression of the disease as an
inevitable march toward total arthroplasty; however, these
patients should certainly not be left without treatment.
Simple analgesics and anti-inflammatory medication should
be tried if not otherwise contraindicated. Most importantly,
a gait aid such as a simple cane should be suggested. A cane
should be used in the hand contralateral to the affected hip.
This is the most efficient way to take weight off the affected
hip and hip stabilizer musculature (Figure 3) as described by
Blount as early as 1956. In this figure, N is the force exerted
by the foot on the floor. W is body weight. One assumes that
the force of the cane on the floor is 1/6 body weight (W/6)
and the cane is placed 30 cm from midline. Biomechanically,
this will reduce the stress on the abductor muscle from 1.6
times  body weight (1.6 W) to 0.6 W. The force on the hip
joint is reduced from 2.4 W to 1.3 W. Therefore, a cane in
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the opposite hand eases the stress on the hip joint, but also
on the muscles affected by trochanteric bursitis. 

Strengthening of the hip stabilizers may be helpful for treat-
ing hip OA, but is not supported in the literature (whereas
strengthening for knee OA is shown to be beneficial). If con-
servative treatment fails to give adequate pain relief, then hip
arthroplasty may be indicated. 

Unlike the case of hip OA, the goal of conservative treatment
for trochanteric bursitis is to cure the disease. In addition to
cane use, the treating physician should prescribe stretching of
the ITB and hip external rotators in order to lessen the stress
on the bursae. Icing may help control inflammation and
pain. Ideally, these should be taught to a patient by a physi-
cal therapist. The therapist may then perform an ultrasound
on the ITB and hip external rotators to aid in stretching these
muscle groups. The patient should be on a home program of
stretching and icing twice per day. 

If no progress is seen after 3 to 4 weeks of stretching, icing,
and ultrasound, the treating physician may consider local
injection of corticosteroids. The steroid is mixed with a local
anesthetic and injected directly into the bursal sac and sur-
rounding soft tissues. Rarely is surgery considered. Surgical
treatments include excision of the bursa and ITB release.

CONCLUSION

So, how do physicians differentiate between unilateral lum-
bar stenosis and musculoskeletal disorders of the hip? Since
both problems are prevalent in the elderly, it would not be
unusual to see both in the same patient. Moreover, neurolog-
ic weakness or dysfunction of the hip group muscles may pre-
dispose the patient to hip OA or trochanteric bursitis. It can
also be postulated that an antalgic gait from an underlying
musculoskeletal disorder may exacerbate stenosis of the lum-
bar foramina. Therefore, determining the greatest pain gen-
erator is essential. In general, hip disorders are easier to treat
than spinal disease. If hip OA is suspected, a simple strategy
is to perform a diagnostic injection into the suspected hip
joint. A long-acting anesthetic is injected under fluoroscopic
guidance and the patient is reexamined. If the patient reports
nearly complete pain relief and their gait is normalized, then
the hip OA is the likely pain generator. 

If trochanteric bursitis is suspected, it is worthwhile to treat
the apparent bursitis conservatively with physical therapeu-
tics. If the symptoms are unabated, a trochanteric injection
for both diagnostic and therapeutic reasons could be per-
formed. If the patient has no relief from these measures, it
may be necessary to address the lumbar stenosis. Ideally, the
patient will demonstrate a clear positive or negative response
to treatment, thus indicating the underlying pain generator
and guide appropriate treatment. 
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INTRODUCTION

Hip pain carries a broad differential diagnosis, and identify-
ing the precise cause of hip pain can be challenging given the
proximity to a number of localized structures and internal
organs. Hip pain may be secondary to musculoskeletal con-
ditions, nerve entrapments, urinary tract or renal pathology,
gastrointestinal conditions, gynecological disease, testicular
or ovarian pathology, or referred pain from the knee or low
back. Strains, tendinopathies, bursitis, and degenerative dis-
ease are common causes of hip pain, however it is important
to keep less common, yet potentially disabling hip conditions
in mind when evaluating individuals with hip pain. This
manuscript will review four less common causes of hip pain
which the electrodiagnostic medicine physician is likely to
encounter.

SNAPPING HIP SYNDROME

Symptomatic snapping in the hip may occur for a number of
different reasons. When evaluating an individual with a snap-
ping hip, it is important for the clinician to determine the
cause of snapping in order to provide effective management
and treatment. The symptomatic snapping hip can be catego-
rized into external, internal, and intra-articular conditions.
Patients presenting with a snapping hip may describe a sen-
sation of snapping, cracking, popping, grinding, clicking, or
in some cases may feel as if the hip is dislocating. Painless
snapping in the hip is common in the general population;
however symptomatic snapping hip with significant pain
appears to be more common in athletes or dancers.

Clinical Features

External Variety

Individuals with external snapping hip syndrome will typical-
ly complain of symptoms on the lateral aspect of the hip.
This condition is usually caused by the posterior aspect of the
iliotibial band, or less commonly the anterior aspect of the
gluteus maximus, snapping over the greater trochanter.7

Although this can occur with an associated painful
trochanteric bursitis, painless snapping is probably more
common. The snap is typically palpable and may also be
audible. Patients can often demonstrate the snap with certain
maneuvers during the clinical evaluation. This condition
seems to be more common in dancers who may experience
symptoms during certain positions, for instance when their
hip is turned out. The cause of external snapping hip is often
more obvious than internal or intra-articular causes. Many
individuals feel as if the hip is dislocating, as the snapping can
be very dramatic.

Internal Variety

Internal snapping hip is most often associated with the iliop-
soas tendon snapping over the lesser trochanter, or
iliopectineal eminence.7 Symptoms are typically felt in the
anterior groin as opposed to the lateral aspect of the hip. This
condition may also be painless, however can be associated
with painful iliopsoas bursitis. The snapping may be less
obvious when compared with the external variety of snapping
hip, and may be felt as a palpable impulse in the anterior
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groin. This condition is common in ballet dancers, however,
it may also be seen in runners and track athletes.

Intra-articular Causes

A variety of lesions may produce intra-articular snapping,
however loose bodies and labral tears are most commonly
described. Symptoms are typically described in the groin, and
the onset may be abrupt or possibly post-traumatic. It may be
challenging to differentiate intra-articular causes of snapping
from the internal variety of the snapping hip syndrome. The
symptoms with intra-articular causes may come on more rap-
idly, are often worse with weight-bearing, and the examina-
tion may show pain with hip motion, particularly internal
and external rotation.

Investigations

Plain radiographs are often normal in patients with snapping
hip, but they may show degenerative changes, loose bodies,
or fractures. A computerized tomography scan may be help-
ful to identify loose bodies or fractures; bone is less common-
ly implicated as the cause of a symptomatic snapping hip.
Magnetic resonance imaging is useful for the evaluation of
intra-articular causes of hip snapping such as labral tears,
osteochondral fractures, or loose bodies, and can also be help-
ful in visualizing bursitis which can be associated with symp-
tomatic snapping hip. Static and dynamic ultrasonography is
very operator-dependent, but it may be helpful in demon-
strating abnormal jerking of the tendon which may corre-
spond to the patient’s painful sensation as well as the palpa-
ble and audible snapping.3 An ultrasound examination may
also demonstrate tendon thickening and bursitis in individu-
als who have associated pain.

Treatment

Many cases of internal or external snapping hip syndrome are
relatively painless, and individuals may not even present for
evaluation or treatment. Initial nonoperative management is
often attempted in internal or external snapping hip, and this
may include relative rest, activity modification, medication,
and physical therapy. If there is an associated trochanteric or
iliopsoas bursitis, a corticosteroid injection may be warrant-
ed. Surgery is sometimes indicated for internal and external
snapping hip syndrome, and the general goal is to lengthen
or release the band of tissue in order to reduce snapping and
pain.5 The treatment of intra-articular snapping depends on
the underlying cause, and surgery may be indicated for indi-
viduals with large loose bodies or symptomatic labral tears.

TRANSIENT OSTEOPOROSIS OF THE HIP

Idiopathic transient osteoporosis of the hip (ITOH) is a rare,
yet potentially debilitating condition. This condition seems
to be more common in active young and middle-aged
adults—particularly males—as well as pregnant women in
their second and third trimester.

Clinical Features

The onset is typically acute with unilateral hip pain which
progressively worsens. The pain is felt in the groin region, but
can radiate to the anteromedial thigh and medial knee. There
are generally no symptoms noted below the knee. In most
cases no history of injury or trauma is described. The pain is
generally worse with weight-bearing as well as motion of the
hip, and is relieved by rest. The symptoms of pain peak at
about 4-8 weeks, and then generally improve over time. The
time course for improvement can range from 6-10 months.
The cause of this condition is unclear, however the most
commonly accepted theory is that microvascular injury caus-
es tissue ischemia, resulting in bone marrow edema and cell
injury.4 The physical examination generally shows an antalgic
Trendelenburg gait, and pain with hip motion, particularly
internal and external rotation. 

Investigations

Radiograph imaging may be normal early on in this condi-
tion; however at 4-8 weeks after symptom onset, diffuse
osteopenia may be noted on radiographs. A bone scan may be
abnormal earlier than radiographs, and the bone scan can
also be helpful in following symptom resolution. Magnetic
resonance imaging scans show a characteristic but nonspecif-
ic abnormality of homogenous bone marrow edema.6 Mild
changes may be noted in adjacent acetabular bone, but
prominent acetabular findings may warrant consideration of
an alternative diagnosis. The bone cortex is generally intact in
ITOH, as opposed to avascular necrosis where there is a sub-
chondral defect, or in a malignant lesion with focal cortical
disruption.6 Distinguishing ITOH from avascular necrosis
can be difficult; however the presence of a focal subchondral
femoral head defect or a classic crescent sign would favor
avascular necrosis over ITOH.6

Treatment

Idiopathic transient osteoporosis of the hip is generally man-
aged supportively, as the natural history of the disorder shows
a gradual resolution of symptoms. No specific treatment has
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been shown to alter the course of the disease and treatment is
primarily supportive. Pain management, protected weight-
bearing, analgesics, and nonsteroidal anti-inflammatory
drugs are helpful. Physiotherapy for gait retraining, gait aids,
range of motion, and strengthening exercises may be warrant-
ed. In more severe or refractory cases, a surgical referral for
possible core decompression may be considered.1

FEMORAL NECK STRESS FRACTURE

The repetitive stress of sports and exercise on bone can lead
to a stress fracture. Most stress fractures are uncomplicated
and heal well, but some less common stress fractures such as
a femoral neck stress fracture have a higher risk of nonunion
or progression to complete fracture, and are therefore impor-
tant to identify. 

Clinical Features

Stress fractures often present in an individual who has had a
recent change in activity. This may include an increase in the
quantity or intensity of training, introduction of a new activ-
ity, poor equipment, or change in training environment. Low
bone mineral density, dietary factors, menstrual irregularities,
or biomechanical abnormalities may also predispose to stress
fractures.2 Most individuals present with exercise related
pain. Females seem to be more commonly affected than
males. Symptoms are typically described in the groin region,
but can radiate down the anteromedial thigh towards the
knee. The onset of pain may be gradual or acute, and gener-
ally worsens with exercise. Examination typically shows pain
with hip motion and may show reduced hip range of motion. 

Investigations

Radiographs may show callous formation, but can be normal.
If the index of suspicion for a stress fracture is high, a bone
scan can be a very sensitive test. 

Treatment

Distraction fractures are present on the superior margin of
the femoral neck and can progress to complete fracture or
displacement and may require open reduction internal fixa-
tion.2 Compression fractures generally affect the lower medi-
al margin of the femoral neck and carry an increased risk of
avascular necrosis and nonunion.2 Many stress fractures can
be managed nonoperatively, and conservative treatment
includes relative rest, protected weight-bearing, and a gradual
resumption of weight-bearing activity over approximately 6-
8 weeks. Biomechanical issues or other risk factors such as
training errors may also need to be addressed. In female

patients, a high index of suspicion for the female athlete triad
should be maintained. The triad is described as
osteopenia/osteoporosis, disordered eating, and menstrual
dysfunction, and can predispose to stress fractures. 

SPORTS HERNIA

A sports hernia is described as a disruption to the inguinal
canal that is resistant to treatment, in the absence of a clini-
cally detectable hernia. Sports hernias are seen most frequent-
ly in individuals participating in sporting activities which
involve quick cutting or turning, such as soccer or hockey.

Clinical Features

The typical presentation is one of groin pain which is worse
with exercise. The onset may be abrupt or gradual. The
symptoms are generally felt more proximal and internal in
comparison with typical groin or adductor strains. This con-
dition appears to be more common in males. The pain can
radiate to the perineum, rectus, adductor muscles, testicles,
or scrotum. The symptoms may be worse with valsalva,
coughing, sneezing, sexual intercourse, or when performing a
sit-up.9 On examination, the maximum point of tenderness
may be felt in the pubic tubercle or posterior and lateral to
the inguinal canal.8 An obvious and palpable hernia is usual-
ly not present. This condition may coexist with osteitis pubis
and adductor tendinopathy, and is often resistant to treat-
ment. Ilioinguinal or obturator neuropathies may mimic this
condition, and stress fractures of the pelvis or hip should also
be considered. 

Pathophysiology

The anterior wall of the inguinal canal consists of the exter-
nal oblique aponeurosis and the internal oblique muscle.9

The posterior wall is formed by the fascia transversalis, which
is reinforced by the conjoined tendon (the common tendon
insertion of the internal oblique and transversus, which
attaches to the pubic crest).9 The superficial inguinal ring lies
anterior to the conjoined tendon.9 Operative findings are
described as disruption of the conjoined tendon, a torn exter-
nal oblique aponeurosis causing dilatation of the superficial
inguinal ring, a torn conjoined tendon, dehiscence between
the torn conjoined tendon and inguinal ligament, weakening
of the transversalis fascia with separation from the conjoined
tendon,5 tears in the internal oblique muscle,11 and an incip-
ient direct inguinal hernia with an associated bulge in the
posterior inguinal wall.10 It is postulated that a sports hernia
occurs because adductor action during sporting activity cre-
ates shearing forces across the pubic symphysis that can stress
the posterior inguinal wall.5 Consequent repetitive stretching
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or sudden and intense force to the transversalis fascia and the
internal oblique can lead to separation from the inguinal lig-
ament.5

Investigations

A sports hernia is more of a clinical diagnosis, but plain radi-
ographs or a bone scan may be obtained to rule out condi-
tions such as degenerative disease, stress fracture, or osteitis
pubis. Herniography has been described; however, this tech-
nique is operator-dependent and is not widely available.8

Treatment

Initial treatment involves relative rest and functional rehabil-
itation with a gradual return to activity. Core stability train-
ing, stretches, and strengthening are mainstays of rehabilita-
tive treatment. In many cases, conservative treatment may
not be helpful, and many individuals will eventually require
surgery.

SUMMARY

When evaluating hip pain, it is important for the electrodi-
agnostic physician to consider a broad differential diagnosis.
Knowledge of uncommon causes of hip pain is helpful when
formulating a differential diagnosis, and in conjunction with
a detailed history, physical examination and appropriate
investigations, the cause of hip pain can be elucidated in the
majority of patients.  An accurate diagnosis and early treat-
ment should help to limit overall pain and disability and
improve referring physician and patient satisfaction.
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