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A.  Extremely      

B.  Somewhat      

C.  Very Little      

D.  Not at all

It is important that the CME activity:

 1. Address my most pressing questions.

 2. Address competencies identified by my specialty.

 3. Provide fair and balanced content.

 4. Provide clear evidence to support content.

 5.  Include opportunities to learn interactively from faculty and par-
ticipants.

 6. Provide me with supporting materials or tools for my office (re-
minders, patient materials, etc.).

 7. Include opportunities to solve patient cases.

 8.  Translate trial data to patients I see in my practice.

 9. Address barriers to my optimal patient management.

Pre-activity Questions 

BEFORE YOU BEGIN THIS ACTIVITY
We need your feedback in order to improve future educational activities. 

On the scantron sheet provided, please rate how important each of the  
following aspects of the CME activity are to you using this scale:

Fi
ll 

in
 an

sw
er

s h
ere

Instructions for 
filling out  

your parSCORE 
sheet

Using a #2 pencil, 
fill in your answers 
beginning with ques-
tion #1.

After completion of 
this activity, go to the 
back of the book and  
fill in your answers 
beginning with ques-
tion #10.

Complete the questions at the back of 
 the book following this activity.
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Lateral epicondylitis, also known as “tennis elbow,” is one of the 
most frequently encountered tendonopathies of the upper extrem-
ity. The onset of this disorder is usually seen in a middle-aged adult, 
with males and females equally affected. Despite the slang synonym 
“tennis elbow,” only a minority of cases of lateral epicondylitis is 
actually caused by tennis. The location of inflammation is at the 
musculotendonous junction of the forearm and wrist extensors at 
the level of the lateral epicondyle of the humerus. The disorder is 
generally caused by overuse of the forearm and wrist. Pain associ-
ated with this disorder can usually be elicited with palpation of the 
bony lateral epicondyle and resisted wrist extension and forearm 
pronation. The specific muscles most commonly causing the pain 
include the extensor carpi radialis brevis and extensor carpi radialis 
longus. Many cases of lateral epicondylitis are encountered in the 
electromyography (EMG) laboratory with the differential diagno-
sis of ulnar neuropathy at the elbow. However, EMG and nerve 
conduction studies are usually normal. The natural history of this 
disorder usually extends from several weeks to months. 

Many clinical similarities are seen between lateral epicondylitis and 
radial tunnel syndrome. In radial tunnel syndrome, the radial (pos-
terior interosseous nerve) is entrapped at sites including: fibrous 
bands attached to the radiocapitellar joint, recurrent radial vessels, 
and tendon origin of the extensor carpi radialis longus and exten-
sor carpi radialis brevis muscles. The symptoms associated with 
this condition include tenderness, usually four fingerbreadths distal 
to the lateral epicondyle. Elbow extension and forearm pronation 
usually exacerbate the pain. Resisted supination and finger exten-

sion can also intensify the pain. Like lateral epicondylitis, weakness 
and numbness are usually not demonstrated. It is believed that 
many cases of radial tunnel syndrome are diagnosed primarily as 
lateral epicondylitis.

Treatment of this disorder is usually conservatively based with a 
minority of cases going on to require surgery. Icing or ice massage is 
taught to patients to help reduce inflammation. Nonsteroidal anti-
inflammatory drugs are often employed for a 1-2 week period. An 
elbow sleeve or strap can be used to minimize musculotendonous 
exertion across the lateral elbow. Physical therapy or occupational 
therapy is often tried to help reduce function-limiting pain. 
Modalities including iontophoresis with topical dexamethasone are 
frequently tried.

Injection therapy is often attempted if other noninvasive treatments 
have failed. The lateral epicondylar injection is a simple office-
based procedure. As is the case with other studies regarding the 
efficacy of outcomes measured against pain, it is difficult to study 
and prove its efficacy. However, in this author’s experience, the in-
jection is helpful to most and curative in up to 50% of cases. This 
author’s technique utilizes a 25-gauge 1-inch needle (5/8”, 7/8”, 
and 1.5” can be used depending on the size of the patient) and a 
3-cc syringe. The injection solution contains .5 cc of depomedrol 
(methylprednisolone 20-40 mg) and 1 cc of xylocaine 1% (.5 cc 
to 2 cc can be tried). Other corticosteroids can be tried (kenalog, 
celestone, etc.). Preparation for the injection procedure usually in-
cludes placing a sterile drape over the lateral arm and forearm and 
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marking the site of maximal tenderness over the lateral epicondyle 
with a pen. The skin is then cleansed with betadine and sterile 
gloves are used to hold the syringe. This author prefers to use ethyl 
chloride spray to freeze and preanesthetize the lateral epicondylar 
area. The needle is then inserted under the skin in a direction 
tangential to the ECRB and ECRL. A sterile bandage can then be 
applied. Onset of improvement following injection varies depend-
ing on which corticosteroid is used. This author’s protocol usually 
shows significant relief of pain at 3 days postinjection. This author 
usually follows up wth patients 2 weeks after injection for reassess-
ment and to review modalities and home exercises.
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INTRODUCTION

Entrapment of the median nerve at the wrist is the most common 
peripheral entrapment neuropathy seen in electrodiagnostic (EDX) 
laboratories, usually occurring at the carpal tunnel. Carpal tunnel 
syndrome (CTS) refers to the clinical diagnosis which includes 
signs and symptoms related to the compression of the median nerve 
as it travels from the forearm to the palm at the wrist. CTS leads to 
more time loss as compared to upper extremity fractures and loss of 
earnings ranged from $197 million to $382 million over a period 
of 6 years, based on a study of industrial workers in Washington 
State.1 Other causes of upper extremity symptoms that may mimic 
CTS include brachial plexopathy, proximal median nerve entrap-
ment, or cervical radiculopathy. EDX testing is useful in delineat-
ing the causes of upper extremity symptoms, and knowledge of the 
various nerve conduction studies (NCSs) and electromyographic 
patterns of each of these is necessary. This manuscript will discuss 
the anatomy, etiology, clinical presentation, differential diagnosis, 
EDX testing, and treatment.

ANATOMY

Starting at the root level, the C6 - C7 levels form the lateral cord 
and the C8 - T1 levels form the medial cord. The lateral cord sup-
plies the median sensory fibers to the thenar eminence, index, and 
middle fingers, and motor fibers to the proximal median forearm 
muscles. The medial cord supplies the median sensory fibers to the 
lateral half of the ring finger and motor fibers to the distal forearm 
and hand muscles.2 After the lateral and medial cords, the median 
nerve courses through the upper arm without giving off any motor 
branches. The median nerve then passes through the two heads 
of the pronator teres and gives off nerve branches to the prona-

tor teres, flexor carpi radialis, flexor digitorum superficialis, and 
occasionally the palmaris longus. The anterior interosseous nerve 
then branches off and innervates the flexor pollicis longus, medial 
head of the flexor digitorum profundus, and pronator quadratus. 
The median nerve sends off the palmar cutaneous sensory nerve 
just proximal to the carpal tunnel, which supplies sensation to the 
thenar eminence. The median nerve then enters the carpal tunnel 
which contains nine flexor tendons (four tendons each of the 
flexor digitorum superficialis and profundus, and the flexor pollicis 
longus) and the median nerve.2 The carpal tunnel is composed of 
the carpal bones on the dorsal aspect and the flexor retinaculum on 
the volar aspect. After passing though the carpal tunnel, the median 
nerve divides into motor and sensory branches. The motor fibers 
innervate the first and second lumbricals, opponens pollicis, ab-
ductor pollicis brevis, and the superficial head of the flexor pollicis 
brevis. The sensory fibers of the median nerve distal to the carpal 
tunnel provide sensation to the medial thumb, index, middle, and 
lateral half of the ring finger.

ETIOLOGY

Most cases of CTS are idiopathic; however numerous conditions 
have been associated with CTS including endocrine disorders, con-
nective tissue disorders, tumors, congenital disorders, infections or 
inflammatory disorders, trauma, and pregnancy. Repetitive hand 
use, diabetes, hypothyroidism, rheumatoid arthritis, amyliodosis, 
and pregnancy are the conditions most often associated with CTS. 
In idiopathic cases, the dominant hand is usually the affected hand 
and women are usually more affected than men. Higher body mass 
index has been suggested to increase the risk of CTS, although 
body mass index has not been found to influence carpal canal pres-
sures or size of the median nerve at the wrist.3,4 CTS is associated 
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with an increase in intracarpal canal pressure documented in bio-
mechanical studies.5,6 Chronic exposure to hydrostatic pressures 
greater than 30 mmHg has also been demonstrated to induce nerve 
injury.7 Hydrostatic pressures are influenced by muscle activity, 
wrist posture, inflammation, and/or edema leading to increased 
pressure in an enclosed space.8 Compression of the median nerve, 
due to the increase in hydrostatic pressure or tumors, can lead to 
ischemia and demyelination with eventual Wallerian degeneration 
and axon loss seen in severe cases. 

CLINICAL PRESENTATION

CTS has a wide clinical presentation and ranges from numbness, 
tingling, weakness, decreased dexterity, and pain affecting the hand 
with possible radiation into the wrist, forearm, upper arm, or oc-
casionally the shoulder. Muscle atrophy of the hand may also be 
part of the clinical presentation. Some patients report a diffuse 
ache of the involved arm and nonspecific numbness in the hand. 
The symptoms are often provoked when the wrist is in a flexed or 
extended position which increases the intracarpal pressure, such as 
during driving, reading a book, typing at a keyboard that is too 
low, etc. Patients also report nocturnal symptoms during sleep with 
prolonged wrist flexion or extension. They often report waking up 
in the middle of the night with numbness and tingling sensations 
in their fingers, which frequently resolves when they shake their 
hands out.

Physical examination should include muscle testing, sensory 
testing, and provocative maneuvers. Inspection of the muscles in 
the hands with moderate to severe CTS will likely show atrophy 
of the thenar eminence. Muscle strength testing is graded on a 
0-5 scale. Strength testing should include thumb opposition (op-
ponens pollicis) and thumb abduction (abductor pollicis brevis). 
Sensory testing should include light touch and pin sensation. Those 
with CTS may indicate hypesthesia or a decrease in sensation in 
the median distribution (ulnar aspect of the thumb, index finger, 
middle finger, and radial half of the ring finger). Tinel’s sign can be 
present in CTS and is elicited by tapping the median nerve at the 
wrist which causes paresthesias in the median innervated fingers 
(Figure 1). Phalen’s maneuver is elicited by holding the wrists in 
prolonged flexion which can also cause paresthesias in the median 
innervated fingers (Figure 2). A positive Phalen’s test usually occurs 
within 30 to 120 seconds and is more sensitive than Tinel’s sign.2 

Reverse Phalen’s maneuver involves holding the wrists in prolonged 
extension causing paresthesias in a median distribution in the 
fingers (Figure 3). A positive Phalen’s sign has a specificity of 75% 
and sensitivity of 50%, whereas a positive Tinel’s sign only has a 
sensitivity of 23%.9
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Figure 1  Tinel’s sign.

Figure 2  Phalen’s maneuver.



DIFFERENTIAL DIAGNOSIS

The differential diagnosis should include nerve-related causes, but 
also musculoskeletal related disorders that can present with hand 
pain. Cervical radiculopathy, brachial plexopathy, proximal medial 
nerve entrapment, and ulnar neuropathy can present with hand 
symptoms similar to CTS. Of the nerve-related causes, cervical ra-
diculopathy is the one that is most commonly confused with CTS, 
especially a C6 or C7 radiculopathy since symptoms can present as 
numbness in the thumb or middle fingers, respectively.2 Decreased 
deep tendon reflexes at the brachioradialis or triceps may be found 
on physical examination in a cervical radiculopathy. Brachial plex-
opathy, especially those involving the upper trunk, can present 
with hand paresthesias and weakness in median-innervated muscles 
proximal to the carpal tunnel. 

Since CTS can present with nonspecific hand pain, several mus-
culoskeletal conditions should also be considered. deQuervain’s 
tenosynovitis can present with thumb pain located near the thenar 
eminence or the dorsal aspect of the thumb, but usually does not 
involve paresthesias. deQuervain’s tenosynovitis is an inflammation 
of the extensor pollicis brevis (EPB) and abductor pollicis longus 
(APL) tendons (Figure 4). Patients may have pain with palpa-
tion over the EPB and/or APL tendons. Finkelstein’s maneuver 
involves thumb flexion/adduction with the fingers curled around 
the thumb with passive wrist ulnar deviation.10 This puts the first 
dorsal compartment tendons on a stretch and causes pain, which 
indicates a positive test. First metacarpalphalangeal (MCP) joint 
osteoarthritis can cause pain near the thenar eminence. Patients 

usually report stiffness or a gelling sensation with prolonged posi-
tions or in the morning hours. The stiffness usually resolves within 
an hour of moving about. Pain can occur with repetitive use of the 
thumb. Patients with MCP arthritis do not usually report parethe-
sias. Stress fractures of the carpal bones present with pain in the 
wrist and patients often report a history of trauma. Fractures of 
the scaphoid are the most common fractures involving the carpal 
bones and can lead to nonunion or avascular necrosis due to its 
vascular supply. The mechanism of injury usually involves forced 
hyperextension with the wrist in ulnar deviation.11 Stress fractures 
may be diagnosed with plain radiographs, bone scans, or magnetic 
resonance imaging. 

ELECTRODIAGNOSTIC TESTING

EDX testing should be performed on patients with symptoms sug-
gestive of CTS to further evaluate the possibility of a peripheral 
neuropathy complicating the picture, or another etiology of the pa-
tient’s symptoms such as cervical radiculopathy or brachial plexopa-
thy. Median and ulnar antidromic sensory latencies or orthodromic 
palmar sensory latencies should be performed. Median and ulnar 
motor latencies and forearm NCSs should also be performed. If the 
NCSs are abnormal in one limb, then median and ulnar sensory 
studies should be performed on the contralateral side. If the studies 
are normal in one limb, then further NCSs do not need to be 
performed.12 Needle electrode examination is useful in separating 
CTS from a proximal median neuropathy, cervical radiculopathy, 
or brachial plexopathy and further helps to characterize the sever-
ity of the lesion. Muscles that should be examined include a distal 
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Figure 3  Reverse Phalen’s maneuver.

Figure 4 Extensor pollicis longus (EPL), abductor pollicis longus (APL), 
and extensor pollicis brevis (EPB).



muscle (e.g., abductor pollicis brevis or opponens pollicis) and a 
proximal muscle innervated by the median nerve (e.g., pronator 
teres) on the involved side.

TREATMENT

Various treatment options have been described and range from 
conservative to invasive procedures. Intracarpal corticosteroid 
injections are an effective treatment option for short term symp-
tomatic relief for CTS.13 Risks associated with local corticosteroid 
injection into the carpal tunnel can include, but are not limited to, 
bleeding, infection, inadvertent injections into the median nerve, 
chronic pain, intratendinous injections and tendon rupture, adhe-
sions, dysesthesia, and adverse reactions to the local anesthetic or 
corticosteroids. Local corticosteroid injection into the carpal tunnel 
is performed with a 25 gauge 1.5-inch needle with the medication 
injected directly into the synovium surrounding the flexor tendons. 
With the patient’s wrist extended approximately 20°, the needle is 
inserted approximately 3 cm proximal to the distal wrist crease and 
approximately 5 mm ulnar to the palmaris longus tendon using a 
30° angulation to the skin. If the palmaris longus is not present, 
then the needle is inserted just ulnar to the flexor carpi ulnaris. 
The needle is then advanced approximately 1 cm and after nega-
tive aspiration for blood, the medication is injected into the carpal 
tunnel. 

Nonsteroidal anti-inflammatory drugs (NSAIDs) have been used 
to treat CTS with some success by decreasing the inflammation in 
the carpal tunnel. The combination of NSAIDs and splinting have 
been found to be as effective as corticosteroid injections into the 
carpal tunnel 8 weeks posttreatment.14 Splinting is one of the more 
common treatment options and is usually the first to be offered to 
patients. Patients often report nocturnal paresthesias resulting from 
prolonged wrist flexion or extension while asleep. The wrist splints 
keep the wrist in a neutral position while the patient is asleep, 
thereby preventing an increase in intracarpal pressure. 

Oral corticosteroids have also used in the treatment of CTS. 
Locally injected corticosteroids (15 mg methylprenisolone acetate), 
were reported to be more effective based on a global symptom score 
as compared to oral corticosteroids (25 mg prenisolone daily for 10 
days) at the end of 3 months. In the same study over an 80-week 
follow-up period, the number of patients who underwent CTS 
surgery after receiving oral corticosteroids compared to those who 
received CTS steroid injections was not found to be significantly 
different.15 

Iontophoresis is typically used to various inflammatory musculo-
skeletal conditions, such as bursitis, and is defined as the topical 
application of an ionized substance through the intact skin by the 
application of a continuous direct electric current.16-18 Both ion-
tophoresis and local corticosteroid injection are methods used to 
help decrease inflammation in the carpal tunnel while also limiting 
systemic absorption. While both methods have provided symptom 
relief for CTS, local injection of corticosteroids provided greater 
symptom relief at 2 and 8 weeks.18 Lidocaine patch 5% has recently 
been described in the treatment of CTS and was found to be as ef-

fective as local corticosteroid injection (methylprednisolone acetate 
40 mg) after 4 weeks of treatment.19 

Local corticosteroid injection has been found to be more effective 
than surgical decompression of the carpal tunnel for the symp-
tomatic relief of CTS at 3 months and just as effective as surgery 
at 1 year.20 In a separate prospective, controlled, randomized trial 
comparing intracarpal corticosteroid injections to open transverse 
carpal ligament release, patients had significant improvement in 
symptoms by 6 weeks in both groups. However, by 20 weeks, most 
of the patients treated with the intracarpal injections had recurrent 
symptoms whereas patients treated with surgical release continued 
to report symptomatic improvement.21 The role of intracarpal 
corticosteroid injections remains an effective short-term treatment 
option for CTS. 

SUMMARY

Nonspecific hand pain and numbness may be due to various causes, 
including neurological and muscuoloskeletal etiologies.  Clinical 
presentation, careful physical examination, and electrodiagnostic 
studies can help to differentiate the diagnosis and lead to proper 
treatment of the patient.  For CTS, conservative treatment options 
exist which provide short term relief for hand symptoms, including 
intracarpal steroid injections. 
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INTRODUCTION

Low back pain (LBP) is an extraordinarily common problem 
with a lifetime incidence of 75%-85% and an annual incidence 
of 7%.1,40 It is the most common cause of disability for persons 
under age 45.1 Due to the complex and multifactorial nature of 
chronic LBP, a precise anatomic diagnosis is not possible in many 
patients. However, identification of specific pain generators is a 
worthwhile pursuit and may improve the outcome and decrease 
disability in patients with LBP. While structural derangements such 
as herniated nucleus pulposis, compression fracture, and stenosis 
are clinically proven pain generators, there has been considerable 
controversy regarding the role of lumbar facet (zygapophysial) joint 
and sacroiliac joint (SIJ) in LBP. This may be due to the lack of 
valid clinical and radiographic tools in the diagnosis of facet and 
SIJ mediated pain.11,23,30,32 Consequently, fluoroscopically guided, 
contrast enhanced injections have assumed a more prominent role 
in the assessment of these disorders. Elimination of nocioceptive 
input, either by intra-articular injection of an anesthetic agent or 
medial branch and dorsal ramus blockade can provide valuable 
information as to whether the patient’s pain emanates from a given 
joint. Furthermore, the addition of intra-articular corticosteroids 
may produce a therapeutic effect.

There is convincing evidence that lumbar facet joints and SIJ are 
clinically significant sources of pain.3,14-17,21,29 In addition to pro-
ducing axial back pain, these structures have been shown to produce 
limb pain, thereby mimicking root and nerve lesions.14,16,21 When 
used appropriately, fluoroscopically guided SIJ and facet joint 
injections are a powerful tool in the diagnostic and therapeutic 
armamentarium of clinicians treating LBP. They are particularly 
useful when radiographic and electrophysiologic studies are normal 
or nonspecific.

LUMBAR FACET (ZYGAPOPHYSIAL) JOINT PAIN

Lumbar facet joints were first postulated to be a source of LBP by 
Goldthwait in 1911 and Ghormley coined the term “facet syn-
drome” in 1936.17,18 In 1963, Hirsch performed provocative facet 
joint injections using hypertonic saline, producing low back and 
thigh pain.21 Mooney in 1976 found that anesthetic injection of 
lumbar facet joints resulted in relief of LBP in certain patients.29

Facet mediated pain is a relatively common cause of chronic LBP. 
In a study using controlled diagnostic blocks, Schwartzer reported 
that 15% of injured workers and 40% of an elderly population with 
chronic LBP had facet mediated pain.31 Women were more likely 
to be affected in one study.25 When present, facet mediated pain is 
more likely to occur in isolation rather than in combination with 
other disorders such as SIJ or discogenic pain.34,35

The lumbar facet joints are paired synovial joints with hyaline 
cartilage covering the superior and inferior articular processes. 
The joint is encased by a thick fibrous capsule dorsally and by the 
ligamentum flavum ventrally. Fibro-adipose meniscoid structures 
lie within the joint and may provide additional protection during 
flexion.4,5 Nocioceptors, mechanoreceptors and autonomic fibers 
have been found in the joint capsule. Substance P has been isolated 
from subchondral bone of degenerated facet joints.2 Innervation is 
supplied by the medial branches of the dorsal rami. Each medial 
branch innervates the inferior portion of the joint at a given level 
and the superior portion of the joint immediately cephalad; i.e., 
each joint is innervated by two medial branches.

Lumbar facet joints function to guide and stabilize the motion 
segment. They vary in shape and orientation, both of which have 
a significant impact on spinal biomechanics. The joint surfaces are 
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either flat or curved; the curvature may be C-shaped or J-shaped.4 
Likewise, the orientation of the joints varies considerably in relation 
to the sagittal plane. Both of these factors determine the ability of 
the joint to resist forward translation and rotational displacement. 
Facet joints are subjected to shear, rotational, and compressive 
loading with routine activities, however, maximal forces occur in 
the facet joints during extension. Facet arthropathy may result from 
repetitive twisting, flexion, and extension of the spine. Additionally, 
as the disc degenerates and becomes less able to fulfill its primary 
role of shock absorption, significantly more compressive forces are 
borne by the facet joints. 

The precise mechanism of facet-mediated pain is unknown. The 
most commonly reported causes are trauma and degeneration. 
Extension and rotational injuries have been shown to produce cap-
sular tears in biomechanical studies. Entrapment of the meniscus, 
resulting in a “locked back” is a controversial cause of LPB. Intra-
articular hemorrhage, articular process fractures, and capsular avul-
sions have been found in postmortem and experimental studies, 
however, the clinical significance of these injuries is not known.37

The clinical presentation of patients with facet-mediated pain is 
not unique and often overlaps with that of other causes of LBP. In 
addition to axial pain, patients may also experience varying degrees 
of limb pain, weakness, and distal sensory complaints, thereby 
masquerading as other musculoskeletal or neurologic disorders. 
Radiating pain into the foot has been reported.13,29,32 The degree of 
radiation may correlate with the severity of the back pain.29 Patients 
may have localized joint tenderness and reproduction of pain with 
extension and rotation, however, there are no clinical findings that 
have been shown to correlate with pain relief after anesthetic facet 
joint injection.23,30,32 

While imaging studies such as radiographs, magnetic resonance 
imaging (MRI), computed tomography (CT), and single-photon 
emission computed tomography scans are useful as screening tools 
for serious pathology, they have little specificity or sensitivity in the 
diagnosis of facet mediated pain. The incidence of radiographically 
abnormal facet joints correlates with age but not pain. Weisel and 
colleagues found that over half of asymptomatic patients over age 
40 had CT evidence of facet arthropathy.41 Others have found that 
degenerative facet joints are just as likely to be asymptomatic as 
not.27,38 Conversely, radiographically normal facet joints may be 
painful.9,12 

Because clinical and radiographic features cannot be relied upon to 
diagnose facet-mediated pain, diagnostic injections are the only ef-
fective means available to determine if a patient’s pain is emanating 
from the facet joints. Intra-articular administration of an anesthetic 
agent, or blockade of the nerves innervating the joints have become 
the gold standard for diagnosing facet pain. Single blocks have been 
reported to have a false positive rate as high as 38%. Additionally, 
only one-third of patients who respond to a single block respond 
to subsequent blocks.33 Therefore, dual blocks are recommended. 
Comparative blocks, using anesthetic agents with differing half-
lives and duration of action have also been advocated to minimize 
false positive responses.

Due to the favorable natural history of acute LBP, diagnostic and 
therapeutic injections for facet-mediated pain should be performed 
after an adequate trial of conservative management, including 
relative rest, nonsteroidal anti-inflammatory drugs, and an appro-
priately designed physical therapy program. Failing that, diagnostic 
and therapeutic facet joint injections can be a beneficial adjunct 
to a comprehensive spine treatment program. Intra-articular injec-
tions of an anesthetic agent and corticosteroid can provide both 
short-term and long-term pain relief, and facilitate progress in a 
rehabilitation program. Isolated administration of intra-articular 
injections are of doubtful utility and are not recommended, 
however, when used in conjunction with other conservative treat-
ments, significant long-lasting benefits of intra-articular corticos-
teroid compared to placebo have been reported.7 For recalcitrant 
LBP, diagnostic medial branch blocks are often performed to test 
whether the patient has facet-mediated pain. If a positive response 
is obtained, then pursuit of other diagnoses can be abandoned and 
radiofrequency neurotomy is considered as a highly effective means 
to obtain more long lasting pain relief.10

SACROILIAC PAIN

The SIJ was considered the primary cause of sciatica in the early 
1900s. This view changed in 1934 when Mixter and Barr published 
their landmark study highlighting the central role of herniated 
nucleus pulposis in the etiology of sciatica. With the exception of 
inflammatory and traumatic causes, the SIJ was no longer consid-
ered to be a primary source of LBP. Despite compelling evidence to 
the contrary, the concept of biomechanical SIJ dysfunction remains 
a polarizing topic and has yet to gain wide acceptance as a pain 
generator in patients with LBP.

The reported prevalence of SIJ mediated LBP has varied widely. In 
a study of 1293 patients with LBP, Bernard found that 22.5% had 
SIJ mediated pain.3 Greenman reported that SIJ dysfunction was 
a significant source of pain in 62.8% of patients with failed low 
back surgery syndrome.19 However, these and other studies using 
clinical criteria likely overestimate the prevalence, as these tests are 
of questionable validity in the diagnosis of SIJ pain.11,34 In studies 
utilizing controlled anesthetic blocks, the SIJ has been shown to be 
a source of pain in 13-19% of patients with chronic LBP.28,34

The SIJ is a C-shaped joint complete with a fibrous joint capsule 
and synovial fluid. The synovial portion of the joint is limited 
to the inferior two-thirds; the superior portion is merely a cleft 
between the iliac wing and sacrum. The thick interosseous sac-
roiliac ligament joins the sacrum to the ilium posteriorly and is 
the most important stabilizer of the SIJ. The posterior sacroiliac 
ligament is divided into long and short segments and provides ad-
ditional support. The sacrotuberous, iliolumbar, and sacrospinous 
ligaments also stabilize the joint posteriorly. The anterior sacroiliac 
ligament is a thickening of the joint capsule and provides little 
structural support. The joint surfaces are highly irregular with mul-
tiple bony ridges and troughs. The irregularities of the sacral surface 
match reciprocally with those on the ischial articulation, producing 
a locking mechanism and enhancing joint stability. 
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Unmyelinated free nerve endings that convey pain, pressure, 
thermal, and position sense have been isolated in the joint capsule 
as well as the overlying ligaments.22 Studies investigating SIJ in-
nervation have yielded conflicting results, however, it appears that 
the posterior joint and ligaments are supplied by the primary rami 
of L3 - S3 with the most constant innervation arising from L5 - 
S2.22 The ventral aspect of the joint is primarily supplied by direct 
branches from L4 - S1 and occasionally the superior gluteal and 
obturator nerves.36 Additionally, the innervation to the SIJ is asym-
metric in some individuals, further confounding the issue. 

Movement of the SIJ is thought to dissipate axial loads transmit-
ted from the lower extremities to the trunk. Rotational movement 
is limited to approximately 2 degrees and occurs along two axes. 
No muscles attach to the SIJ, therefore, all movements are passive 
and governed by the surrounding ligaments. Movement in the SIJ 
occurs beyond 60 degrees of straight leg raising, thus the supine 
straight-leg raise test may be falsely positive in patients with SIJ 
pain.24 SIJ motion increases during pregnancy and decreases with 
age.26

The causes of SIJ pain are listed in Table 1. The SIJ may be a 
primary or secondary source of LBP. Numerous traumatic causes 
have been reported, including motor vehicle accidents, falls on the 
buttock, and repetitive rotation and axial loading. Sports-related 
causes of SIJ dysfunction include golf, baseball, skating and ballet 
dancing. SIJ pain is commonly seen during pregnancy, owing to 
excessive laxity of the joint.

Patients with SIJ pain typically present with ipsilateral buttock 
and posterior thigh pain. Fluoroscopically guided SIJ injections 
using a contrast agent in asymptomatic patients have been shown 
to produce maximal pain in the ipsilateral buttock, 10 centimeters 
caudal to the injection site.14 Pain may also radiate beyond the knee 
and into the foot, mimicking radicular symptoms.20,34 Groin pain 
and pain caudal to L5-S1 may help to discriminate SIJ pain from 
other sources of LBP.14,34 

Intra-articular anesthetic injections are the gold standard in diag-
nosing SIJ pain. A number of provocative and pelvic motion tests 
are used in the assessment of SIJ dysfunction (Table 2). Although 
these maneuvers have been shown to have good interrater reli-
ability, they have poor validity in distinguishing which patients 
will respond to anesthetic SIJ injections.11,28,34 In a recent study, 
van der Wurff and coworkers studied the diagnostic accuracy of 
5 commonly performed SIJ tests with intra-articular injections. 
The maneuvers assessed were distraction, compression, thigh 
thrust, Gaenslen, and Patrick tests. They found that no single test 
was predictive, however, if three or more tests were positive, the 
positive predictive value was 79%, negative predictive value was 
87%, specificity was 79%, and sensitivity was 85%.39 There are no 
radiographic findings specific for SIJ dysfunction. Accordingly, the 
primary role of imaging studies is to exclude traumatic, inflamma-
tory, infectious, and neoplastic causes.

Various approaches are utilized in the treatment of SIJ dysfunc-
tion, including manual physical therapy, osteopathic manipulative 
therapy, and chiropractic manipulation. There are no prospective, 

controlled studies that validate one method as being more ef-
ficacious than another. A comprehensive, conservative treatment 
regimen, incorporating relative rest, analgesics, physical therapy, 
and patient education is successful in the majority of patients. 
When these measures fail to achieve a satisfactory outcome, fluo-
roscopically guided diagnostic and therapeutic SIJ injections are 
considered. Intra-articular injections of corticosteroid have proven 
efficacy in patients with inflammatory spondyloarthropathies, 
however, their therapeutic role in biomechanical or non-inflam-
matory SIJ pain is less clear. In a retrospective review, Slipman 
and colleagues found that intra-articular corticosteroid injections 
resulted in significantly decreased Visual Analog Scale pain scores, 
reduced Owestry disability scores, and increased return to work 
rates in patients with proven SIJ pain.35 Injection of an anesthetic 
agent provides valuable information as to whether a patient’s pain 
is arising from the SIJ. If anesthetic block fails to alleviate a sub-
stantial portion of the patient’s pain, other sources of pain, such as 
facet and intervertebral disc should be considered. In patients with 
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Table 1   Causes of Sacroiliac Pain

Inflammatory
 - Ankylosing spondylitis
 - Reiter’s syndrome
 - Psoriatric arthritis
 - Rheumatoid arthritis
 - Systemic lupus erythematosus
Infectious
Traumatic
Insuffiency fracture
Degenerative
Neoplastic
Sacral diastasis
Mechanical

Table 2   Sacroiliac joint pain: physical examination

Sacral sulcus tenderness
Patrick test
Gaenslen test
Sacroiliac joint compression test
Thigh thrust
Fortin finger test
Gillet test
Sacral thrust
Distraction



one or more positive diagnostic blocks who experience recalcitrant 
SIJ pain, consideration is given to L4 medial branch and L5-S3 
dorsal rami blocks. If a physiologic response is obtained, then ra-
diofrequency neurotomy is performed. Other treatments proposed 
for chronic SIJ mediated pain are surgical fusion, prolotherapy, 
and chronic pain management. Algorithms for the treatment of SIJ 
mediated pain have been published.6,8

SUMMARY

The lumbar facet joints and SIJ are clinically significant sources of 
LBP. These conditions may produce radiating limb pain and distal 
sensory complaints, thereby mimicking other neurologic disorders. 
There are no reliable clinical or radiographic findings that can dis-
tinguish facet or SIJ mediated pain from other causes of LBP, thus, 
fluroscopically guided, contrast enhanced blocks are currently the 
only method available to determine if these joints are contributing 
to the patient’s pain. Together with electrophysiologic studies, diag-
nostic blocks provide valuable information as to the pain generator 
and guide clinical decision-making. These injections should be 
viewed as part of a comprehensive, integrated treatment program 
and should not be utilized in isolation. 
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THE PROBLEM WITH HIP PAIN: AN INTRODUCTION

It is likely that every physician has diagnosed trochanteric bursitis 
at one point or another. It is also likely that every medical student 
has had the opportunity to inject steroids for trochanteric bursitis. 
Physicians who deal with neuromusculoskeletal disorders likely 
encounter it on a daily basis. But do the readers really know tro-
chanteric bursitis? Can they quote literature as they might about 
disk herniation or diabetic neuropathy? Is there any good research? 
Or is the foundation of treatment based in tales passed on by their 
mentors?

This manuscript is intended to perform two functions: First, to 
build the confidence of the readers—that their diagnosis is correct 
and their treatments are reasonable. The second purpose is to thor-
oughly confuse the more thoughtful reader to the point where he 
or she is looking for bursitis in atypical situations, is ready to look 
for the differential diagnosis, and is perhaps tempted to perform 
the research that is sorely needed to advance the knowledge of the 
disorder.

This manuscript is based in part on a systematic Medline and 
preMedline review of the literature from 1969 to present, using 
the terms “hip, femur, trochanter, trochanteric” combined with 
the term “bursitis” Fewer than 100 articles were found, perhaps 
two-thirds of which are useful for this discussion. There are huge 
gaps in this literature, so an “evidence based” discussion ends up 
quite basic and clinically useful only to the neophyte. Of necessity, 
the discussion branches out into non-peer reviewed sources and 
personal observations. 

PATHOPHYSIOLOGY

The vast majority of trochanteric bursitis is not caused by cancer, 
infection, or other nefarious disorders. Most trochanteric bursitis is 
caused by something else. 

Common sense suggests that a bursitis is caused by overuse or 
repetitive trauma to the bursa. That train of thought leads one to 
implicate a number of factors.

Biomechanics

Ober’s test, in which the sidelying patient is asked to touch the 
upper knee to the table while keeping the hip in neutral flexion/
extension, is often positive in persons with trochanteric bursitis. 
A tight iliotibial band could conceivably increase lateral pressure 
on the bursas. Experts will take a look at other tight muscles—
especially the quadriceps—which are countered by the muscles that 
attach to the trochanter. Rothenberg discusses the impact of leg 
length discrepancy on the trochanter.45 Pelsser used ultrasound to 
observe 26 patients with a “snapping hip” syndrome; two cases were 
related to the mechanism implied here—snapping of the iliotibial 
band over the greater trochanter.43

Obesity

Trochanteric bursitis is often seen in persons who are obese, espe-
cially those who have recently gained weight. In addition to the 
biomechanical stress of supporting additional weight while ambu-
lating, perhaps the adipose tissue moves the tendons and ligaments 
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laterally from the trochanter, causing more of a lateral “outward” 
vector to muscle forces on the bursas.

Trauma

Haller and colleagues have described traumatic bursitis, an entity 
that is probably much more common than this single case report 
would suggest.21 Runners are well known to develop trochanteric 
bursitis, but all runners do not develop the disorder. The idea is 
that highly repetitive friction across the bursas “wear them out.” 
Direct trauma from a fall or repeated bumping is known to cause 
bursitis. Bursitis is often a complication of total hip replacement.

Not a bursitis at all? Bursal sacs can become inflamed, as evi-
denced by copious literature on septic bursitis. But when people 
with lateral hip pain are imaged, surprising findings result. Bird, 
in a magnetic resonance imaging (MRI) study of 24 women with 
chronic lateral hip pain, found that almost all of them had gluteus 
medius tendonitis or tears.4 Of 250 MRIs performed for lateral 
hip pain or groin pain, Kingsett-Taylor and colleagues found 35 
had tendon problems.31 Eight of these had complete tears of the 
gluteus medius, 14 had partial tears, and 13 had tendinosis. Ten 
of the patients also had gluteus minimus involvement. A severe 
tendonitis “bursitis” leading to rupture of the gluteus tendons has 
been described by LaBan.32

It should be stressed that all of these concepts have logical faults. 
Why would a congenital leg length difference cause symptoms in 
late adulthood? Why do runners, who often are meticulous about 
stretching, still develop bursitis? There are certainly many obese 
persons without trochanteric bursitis. The tendonitis model may 
not be correct either. Kagan, who calls lateral hip pain “rotator cuff 
tears of the hip,” reattached the gluteus medius tendon of seven 
persons with lateral hip pain and positive MRIs, all of whom were 
pain free years later.29 However, as noted below, a number of surgi-
cal techniques have been reported to cure lateral hip pain, and these 
usually are related to the bursa pathology. 

In the end, the literature reviewed provided no strong pathophysi-
ological evidence. Not only are biomechanical models not studied, 
but there is scant rational epidemiological evidence, the radiological 
studies are uncontrolled, and in the modern literature at least, no 
actual pathological tissues were found. Nevertheless the concepts 
presented make sense, so astute clinicians will find that patients 
with bursitis often have characteristics related to one or the other 
of these proposed pathomechanisms. 

DIAGNOSTIC TESTS

The physical examination is the most common and least expensive 
diagnostic test. Little37 is quoted as having the best simple descrip-
tion of the examination:

“With the patient in the lateral recumbent position, painful side 
uppermost, the lateral aspect of the thigh is palpated, starting well 
below the greater trochanter. As the examiner’s hand moves proxi-
mally, the femur is at first indistinctly palpable though the vastus 

lateralis; the firm, bony inferior edge of the greater trochanter is 
then encountered. This bony edge and the area immediately above 
it are covered by the trochanteric bursa. This area can be localized 
with one finger tip, and firm pressure causes pain if the bursa is 
inflamed.”2

This simple “poking at the troch to see if it hurts” is probably 
fairly sensitive for pain emanating from the lateral hip, although 
in this author’s experience sometimes deep posterior palpation is 
also needed. It is also likely fairly specific to “trochanteric bursitis” 
if one broadly defines it as pain emanating from the lateral struc-
tures (bursitis or tendonitis of the various inserting tendons) and 
in distinction to other causes of lateral pain such as sciatica or hip 
joint pathology. Trendelenberg’s sign was found to be a reasonably 
valid test to predict tendonitis, with a sensitivity of 72.7% and a 
specificity of 76.9%.4 The intraobserver kappa of 0.676 suggested 
reasonable reliability for this test. These simple maneuvers, whether 
sensitive or specific, are not adequate, however. 

The anatomical research suggests there are many bursas, rather 
than one, and the radiological work implicates tendonitis of spe-
cific tendons. So the examiner should try to localize a specific pain 
generator by palpating posterior, superior, deep, lateral, and directly 
over the trochanter. Selective activation of the various inserting 
muscles can often help as well. The examination should extend to 
a search for the biomechanical contributors to trochanteric bursitis 
including iliotibial band tightness as well as tightness of other hip 
joint movers. A strength examination may demonstrate focal weak-
ness or asymmetry of movement. Examination of gait may reveal 
factors that cause dynamic problems, ranging from ankle instability 
to low back pain to a movement disorder. As with all subjective 
pain syndromes, it is often wise to perform sham palpations or 
nonphysiological pain maneuvers interspersed with these findings, 
if psychosocial factors appear predominant on history taking.

The examination is preceded by a history. Useful clues include 
the location of pain and exacerbation by walking, the presence or 
absence of single or repetitive trauma, diabetes, weight gain, change 
in activity, unusual work or avocational activity, and any “red flags” 
for systemic illness.

The role for more “objective” diagnostic tests has not been es-
tablished scientifically. Studies show that the majority of patients 
are likely diagnosed and, if one is to believe the researchers noted 
below, successfully treated in the office without outside testing. 
The added expense of MRI, computerized tomography (CT), bone 
scan, ultrasound, and plain radiographs is not justified in most of 
these cases. However, some patients present with confusing exami-
nations or complex differential diagnoses, so a positive test will help 
eliminate other causes. Others, having failed treatment, are looking 
at surgery and objective findings are therefore important. Finally, in 
cases of compensation or delayed recovery, the absence of a lesion 
can help avoid unjustified disability payments or treatments.

Bone scans have long been used for diagnosis.1 As CT scans came 
on the market they were found capable of demonstrating distended 
bursas.38 As usual, the CT finding of distended bursa was found to 
be not specific to the presence of pain, as Varma demonstrated.59
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MRI became an important test as a result of a number of studies. 
Bird looked at 24 persons with lateral hip pain and correlated MRI 
findings with physical examination.4 Gluteus medius tendonitis 
was found frequently. Kingzett-Taylor and colleagues also showed 
that tendonitis, rather than bursitis, was the most common cause 
of lateral hip pain.31 Caruso showed in an interesting case report, 
how short-tau inversion recovery imaging on MRI detected bursitis 
where T1 and T2 images were normal.9 As with CT scans, specific-
ity is suspect.

Ultrasonography is increasingly being used in musculoskeletal 
disorders. Huang and colleagues describe a “fried rice” appear-
ance of the inflammed trochanteric bursa.24 Pelsser and colleagues 
showed that a snapping sensation of the hip, though often from 
the iliopsoas tendon anteriorly, can occur from the iliotibial band 
and trochanter.43

DIFFERENTIAL DIAGNOSIS/ODDITIES

Bursitis as a Differential for Sciatica

In this era of epidemic spine surgery, the most important point 
about trochanteric bursitis is not the presence of this disorder—it 
is the fact that it can mimic sciatica and that it is often associated 
with sciatica. Thirty years ago Robert Swezey wrote about 70 older 
patients (averaging 82 years old) presenting with back pain, of 
which 31 were found to also have trochanteric bursitis.53 Tortolani 
and colleagues studied the prevalence of trochanteric bursitis in 
247 consecutive referrals to an orthopedic clinic for back pain.56 
Diagnosis was based on history, physical examination, and con-
firmed by response to an injection. Of the population, 20.2% had 
trochanteric bursitis. It was seen in more females than males. The 
authors expressed significant concern that missed diagnosis can lead 
to unnecessary surgery. Collee and colleagues found trochanteric 
bursitis in 35% of chronic back pain referrals.12 In another study11 
they found that 25% of primary care patients, 18% of occupational 
health clinic patients, and 45% of rheumatology clinic patients 
with back pain also had bursitis symptoms.

The dual diagnosis has important clinical implications. In a pro-
spective study of 300 women with chronic back pain or sciatica, 
trochanteric steroid injection was performed in half. These had 
significantly improved Oswestry Disability Index scores compared 
to the others, implying that trochanteric bursitis is common in 
back pain sufferers.47 Patients with back pain and sciatica should 
not be referred to a surgeon for treatment without a “troch poke” 
and a look at the sacroiliac joint to ensure that these common sec-
ondary pain generators have not become the more disabling pain 
generators.

Musculoskeletal Differential Diagnosis

A number of causes of lateral hip pain aside from bursitis (and 
tendonitis) have been diagnosed.46 Traycoff used the phrase 
“pseudotrochanteric bursitis” to describe lateral hip pain in persons 

with debatable L2 or L3 radiculopathy, lumbar facet syndrome, 
subcostal and iliohypogastric nerve entrapments, femoral neck frac-
ture, adipose dolorosa, and hip abductor muscle strain.57 Paluska 
reviews injuries of the hip in runners, which may include intrinsic 
hip pathology such as apophysitis, osteoarthritis, acetabular labrum 
tears and avulsion fractures; other bursitises including ischial and 
iliopectineal bursitis.42 The snapping hip syndromes, stress frac-
tures, and athletic hernias were also noted by Paluska as causes of 
hip pain. Jones and Erhard describe a runner whose sudden right 
hip pain was thought to be trochanteric bursitis but found to be 
a femoral neck stress fracture.28 Avascular necrosis can also mimic 
bursitis.39

Diseases of the Trochanteric Bursa

Infections of the bursa seem rare, but have long been reported.55 
Culprits have been fusobacterium gonidiaformans34 and S typhi.14A 
number of cases of tuburculous bursitis have been reported.26 
Jaovisidha and colleagues found hip swelling on X-ray in 1/3 of pa-
tients, with MRI or CT more sensitive.27 Two reports have shown 
that malignancies can present as trochanteric bursitis.16,25

Rheumatologic Relationships

The “itis” part of trochanteric bursitis suggests inflammation.54 
Indeed there appears to be a relationship, in some cases, with sys-
temic rheumatologic disorders. Raman and Haslock in 1982 found 
trochanteric bursitis in 15 of 100 consecutive patients with rheu-
matoid arthritis, and their injections improved 10 of these.44 Lagier 
and Vasey have shown calcium pyrophosphate dihydrate (CPPD) 
crystals in one case.33 Osteoarthritis of the hip appears to be as-
sociated with trochanteric bursitis, though the relationship may be 
more mechanical than inflammatory. Lievense and colleagues show 
that persons with trochanteric bursitis and osteoarthritis have a 4.8-
fold increased risk of continued symptoms at 1 year.36

There is anecdotal evidence of familial tendency. One family of four 
all had calcific periarthrits in the hip or elsewhere.20 Cannon and 
Schmid found calcific periarthritis in a pair of identical twins.8

TREATMENTS

In a review of treatment for trochanteric bursitis, it is critical to 
remember that what is studied and what is published is not neces-
sarily what is taught, what is commonly performed in clinics, or 
what works best. Most of the literature discusses steroid injection or 
surgical procedures, and little of it is of any quality. Yet the authors, 
and likely most other clinicians, begin with physical therapy 
consultations aimed at correcting the biomechanics. Gerber and 
Herrin’s study begins to describe these treatments, including ultra-
sound, ice, interferential current, and manipulation, but does not 
have sufficient methodology to claim success.18 An Austrian group 
has received substantial respect for their successful study of high-
dose ultrasound on calcific tendonitis in the shoulder, and has had 
some luck with calcific trochanteric bursitis.13
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Massage, numerous specific stretches, acupuncture, prolotherapy, 
and other treatments are being used, but again with little scientific 
research. The research that is available is regarding one common 
treatment—corticosteroid injection, and one rarely needed treat-
ment—surgery.

Physical Therapy: Unproven But The Right Thing To Do

Since chronic bursitis and tendonitis are usually attributed to a 
mechanical disruption, treatment to correct that disruption should 
precede any injection or other treatments in most cases. Standard 
physical therapy treats trochanteric bursitis successfully by using 
stretches designed to treat the iliotibial band, gluteus medius and 
minimus, and piriformis muscle. More experienced and expert 
therapists will look along the kinetic chain for proximate causes 
and treat those.  Leg length imbalance and hyperpronation might 
be treated with orthotics. Tight muscles away from the hip might 
be stretehed. For athletes in particular, the evaluation of activity 
biomechanics, faulty techniques, warm-up exercises, and training 
schedule often is important. 

Therapists often use physical modalities. Theoretically ice would 
decrease inflammation, while heat would distract from the pain. 
Ultrasound alone might increase blood flow, but with simultane-
ous stretching high dose ultrasound (1.5 w/cm2 or more for 15 
minutes, sufficient to cause mild discomfort) may substantially 
improve tendon and ligament length. Other deep modalities are 
seldom used in the United States, but have theoretical benefits. 
Transcutaneous electrical nerve stimulation use is nonspecific to 
this problem and thought not useful for other chronic pain disor-
ders. Iontophoresis and phonophoresis should mostly be seen as 
a drug-delivery system used by clinicians who are not licensed to 
deliver the medications in other ways, with no clear independent 
benefit from oral medication use. 

Do Steroid Injections Work?

For over a generation, physicians have tried steroid injections into 
the region. Barker was the first article this author could find regard-
ing steroid injections.3 Schapira and colleagues found that 90% of 
72 patients injected had improvement, although some needed two 
or three injections.48 In Sayegh’s study of 300 people with back 
pain randomized to trochanteric steroid injection versus no injec-
tion, the injected group did better. This group was not presenting 
with primary trochanteric bursitis, however. Rasmussen and Fano 
found improvement in two-thirds of 36 cases after one or two local 
injections, with 25% relapsing at 2 years.15 Shbeeb and colleagues 
injected 75 patients with doses of betamethasone ranging from 6 
to 24 mg along with lidocaine.49 At 26 weeks, 61% were better. 
Although uncontrolled and unmasked, there was a statistically sig-
nificant dose-response relationship that suggests that the response 
was not purely placebo. 

Other injection techniques are used. Howard and colleagues tried 
aspiration of calcerous trochanteric bursitis under ultrasound guid-

ance.23 Monteforte and colleagues injected disodium clodronate 
on the theory that it would inhibit bone resorption.41 Radiological 
resorption of calcification and clinical improvement were shown. 
Cohen and colleagues make a plea for fluoroscopic guidance as 
a result of their study showing that blind injections do not often 
inflate the bursa.10 The fault in the logic is both in the assumption 
that the bursa is the pain generator and the lack of empirical evi-
dence that missing the bursa actually matters. The added expense 
is hard to justify until research supports improved outcomes. The 
only complication noted from corticosteroid injection in the hip 
is a single case of necrotizing fasciitis.22 Well known (although ex-
ceedingly rare) side effects and complications of steroid injections 
perfomed elsewhere, ranging from avascular necrosis to stroke, 
should be taken into consideration in the decision to proceed with 
injections. 

Surgical Treatment

Surgical treatment for trochanteric bursitis is hardly ever indicated, 
both because most patients improve under competent conservative 
treatment, and because the problem is usually not so disabling as 
to justify the relatively unknown risk-benefit ratio. Nevertheless, in 
some refractory cases it may be appropriate. 

Numerous techniques are described. Fox favors an arthroscopic 
technique, and Bradley and Dillingham also claim success in two 
cases.5,17 Wiese and colleagues performed 45 endoscopic bursecto-
mies with some success.60 Kandemir and colleagues provide a case 
report in calcific bursitis.29

Slawski and Howard favor an open longitudinal release of the 
iliotibial band and opening of the subgluteal bursa, showing long 
term success in five of six persons.51 Brooker reviews a technique 
that also strives to remove any osteophytes.6 Govaert and colleagues 
performed a reduction osteotomy of the trochanter, with success 
in a group of 12 subjects.19 In the end, as usual, there is insuffi-
cient scientific evidence to claim success, though the authors of all 
studies appear pleased enough with their own work to publish it. 
Zoltan has described operative techniques in athletes.61

CONCLUSIONS

Over the years there have been a number of general reviews and 
debates regarding trochanteric bursitis.7,35,40,49,52,58 Perhaps the best 
quality science on trochanteric bursitis was performed in a study by 
Lievense and colleagues.36 This group followed 164 patients with 
the initial diagnosis found in a multicenter effort with 39 general 
practitioners. The logic is still full of holes, but is illustrative of 
the whole process. Their results show that trochanteric bursitis is 
detected in about 1.8/1000 patients, and 64% are better at 1 year 
and 71% are better at 5 years. The patients who received a cortisone 
injection had a 2.7-fold increased chance of long-term improve-
ment. However, are there cases the primary care doctors missed 
and would the experts have agreed with the diagnosis? The answer 
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to both questions is not known. Is the improvement with steroids 
related to the shots themselves or to the increased competency of 
the physicians who felt confident enough to give shots? Again, it 
is not known.

It would be helpful to know a lot of things about trochanteric 
bursitis. Why does it really occur? Do diagnostic tests really change 
anything? If so, when? Are tendon ruptures really the primary pa-
thology, or only in the severe cases that were tested? And if they are 
common, why do steroid injections appear to help? 

Clinicians treating trochanteric bursitis can be relatively confident 
that a conservative therapy approach followed by an injection or 
two is reasonable. They will likely save diagnostic tests for the rare 
patient who is confusing and has failed conservative measures. It 
is important for research to catch up with the clinicians, perhaps 
providing more insight into the pathophysiology and treatment. 
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Plantar fasciitis is an overuse injury resulting from microtearing 
of the fascia at its insertion at the medial calcaneal tubercle of the 
foot. This disorder usually occurs in middle-aged adults with males 
and females equally affected. Runners will usually experience this 
condition at least one time in their career of running. An associated 
heel spur is present in 25%-80% of plantar fasciitis cases, which 
may contribute to pain. Plain radiographs can usually reveal heel 
spur if present. Ultrasound and magnetic resonance imaging can 
also be used to show inflammation and abnormalities of the plantar 
fascia. In most cases the site of maximal tenderness is the medial 
calcaneal tubercle of the heel. The plantar aspect of the middle heel 
distal to the insertion of the achilles tendon can also be a site of 
pain. Patients frequently complain of pain over their plantar foot 
after just awakening and walking. This is due to shortening / con-
traction of the plantar fascia. It is believed that biomechanical vari-
ances (not “abnormalities”) can contribute to development of this 
condition. These include extreme pes planus or pes cavus foot and 
pronation gait. Posterior tibial tendonitis is frequently diagnosed 
and confused with plantar fasciitis. In the electrodiagnostic labora-
tory, one may come across these cases with a differential diagnosis 
of tarsal tunnel syndrome or polyneuropathy.

Treatment is almost always conservatively based but a few cases go 
on to require surgery. Stretching of the plantar fascia and nighttime 
splinting of the foot with an ankle foot orthosis is often tried. The 
patient is often instructed to try ice massage and to try rolling a 
tennis ball under the plantar aspect of the foot. Nonsteroidal anti-
inflammatory drugs are frequently prescribed for 1-2 weeks and 
physical therapy can be attempted. 

Injection therapy is often attempted if other conservative-based 
treatments have failed. The plantar fascia injection is a simple 
office-based procedure. As is the case with other studies regard-
ing the intervention measured against the outcome of pain, it is 
difficult to study and prove its efficacy. However, in this author’s 
experience, the injection procedure helps reduce the level of pain 
and facilitate resolution of the condition in the majority of cases. 
This author’s technique of injecton utilizes a 25-gauge 1.5-inch 
needle (a 1- or 2-inch needle can be used depending on the size 
of the patient) and a 3 cc syringe. The injection solution is .5 cc 
of depomedrol (methylprdnisolone 20-40 mg) and 1 cc (.5 to 2 cc 
can be tried) of xylocaine 1% (lidocaine hcl). Other corticosteroids 
can be attempted (kenalog, celestone, etc.). Preparation for the 
injection usually includes placing a sterile drape over the heel and 
exposing the heel. The site of maximal tenderness at the medial 
calcaneal tubercle is palpated and marked with a pen. The skin is 
then cleansed with betadine and sterile gloves are used to hold the 
syringe. This author prefers to use ethyl chloride spray to freeze and 
preanesthetize the site of injection. The patient is then placed on 
the examination table in a prone position with knees flexed to 90 
degrees. An alternative includes placing the patient on the exami-
nation table in a “kneeling” position. The needle is then inserted 
under the skin in a tangential direction toward the bony medial 
calcaneal tubercle. Upon the needle hitting, the solution is injected. 
This technique alows the clinican to minimize needle insertion over 
the painful plantar fat pad (there is needle tenderness similar to the 
thenar musculature of the hand). It also helps prevent plantar fat 
pad atrophy.  Onset of improvement following injection depends 
upon which corticoteroid is used. This author’s protocol usually 
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shows significant relief of pain at 3 days postinjection. Patients are 
given follow-up at 2 weeks postinjection for reassessment and to 
review exercises and modalities. 
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The presentation of the myofascial pain syndrome is characterized 
by immediate pain upon the onset of the episodic or repetitive 
stress that brought on the disorder. Pain is in the distribution of 
the injured muscle with characteristic radiation. There is restricted 
range of motion with increased sensitivity to stretch. Muscle weak-
ness is pain related with no muscular atrophy. Palpation reproduces 
the patient’s chief complaint.

Characteristic of the myofascial pain syndrome is the presence of 
trigger points, which are a hyperirritable focus in muscle. They 
have an associated taut band of muscle. Pressure causes local and re-
ferred pain and generates a local twitch response. However, a trigger 
point might be latent when it causes no pain at rest.1

There remains speculation on the pathophysiology of the trigger 
point. One theory holds that muscle injury results in encapsulation 
of intrafusal fibers resulting in increased afferent activity inducing 
spasm. Another is that local muscle injury results in calcium release 
that precipitates sustained muscle contraction that compromises 
blood supply. Local ischemia ensues.2

The trigger point has been studied electrophysiologically. There is 
no abnormal spontaneous activity in the trigger point. However, 
there is sustained motor unit activity with activity similar to that 
seen in endplate zones.3,4

The physical examination of the trigger point is characteristic. 
By definition, there is a palpable nodule in the examined muscle. 
Pressure causes local pain and a referred pain pattern with at least 2 
kg less pressure than the pain pressure threshold on the other normal 
side.5 Pressure perpendicular to the line of taut muscle elicits a 
muscle contraction. Pressure reproduces the pain complaint; there-
fore it is important to ask the patient if pressure reproduces their 

usual pain. This phenomenon is located only in specifically injured 
muscles and is not a diffuse phenomenon. Three methods have 
been identified for trigger point palpation: flat palpation, pincer 
palpation, and deep palpation. Side-to-side comparisons yield the 
same results for all three methods. Flat palpation and deep palpa-
tion provide pressure perpendicular to the muscle at the necessary 
depth. Pincer palpation involves taking the muscle between two 
fingers and providing a squeezing pressure to evaluate it.6 

On examination, trigger points can be distinguished from tender 
points. Tender points are painful areas that are reproduced with only 
4 kg of pressure. There are no taut bands and there is only local, 
not referred, pain. The tender points are in distinct locations in as-
sociation with fibromyalgia. Diagnostic work-up reveals a normal 
electromyogram (EMG), magnetic resonance imaging (MRI), and 
metabolic studies. While the pathophysiology of trigger points 
has to do with local muscle phenomenon, the pathophysiology of 
tender points implicates a central nociceptive defect.

Similarly, recent research distinguishes trigger points from acu-
puncture points. Although the classic 1977 Melzack review article 
claimed a 71% concordance between them,7 Travell and Simons 
refuted this claim in their Trigger Point Manual in that trigger 
points and acupuncture points derive from vastly different con-
cepts.1 A more recent article points out that acupuncture points 
have distinct anatomical locations which distinguishes them from 
trigger points that are defined by pressure pain, not anatomical lo-
cation. Common acupuncture points for pain were not proximate 
to the site of pain and occurred in only 16% of cases studied.8

The treatment of the trigger point relates to the proposed 
pathophysiology with only limited evidence-based data in support. 
Treatment starts with the identification and elimination of pur-
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ported causative factors such as postural abnormalities, condition-
ing deficits, and overuse injury. Medication interventions include 
nonsteroidal anti-inflammatory agents, muscle relaxants, and sleep 
aids. Physical treatments include a vapocoolant, myofascial release, 
ischemic compression, stretching, strengthening, conditioning, and 
acupuncture.1 

One study looked at 58 patients with cervical myofascial pain of 
greater than 3 months duration with at least 10 trigger points and 
no signs of cervical radiculopathy. These patients participated in a 
clinic trial of 8 treatments over 4 weeks with a 6 month follow-up. 
Group I received ultrasound, massage, and exercise. Group II 
received sham ultrasound, massage, and exercise. Group III was a 
control group. Outcome measurements included the pain visual 
analogue scale, number of trigger points, and analgesia use. The 
results showed that both treatment groups had a significantly de-
creased number of trigger points compared to the control group. 
However, among the three groups, there was no statistically sig-
nificant difference in the pain visual analogue score, activity related 
pain visual analogue score, or analgesia use.9 Ultrasound and 
massage therapy were not shown to benefit patients with myofascial 
trigger points.

Transcutaneous electrical nerve stimulation has shown efficacy 
in short term pain control in patients with myofascial pain syn-
drome.10 In a clinical trial, the effects of transcutaneous electrical 
nerve stimulation (TENS) on myofascial pain and trigger point 
sensitivity were assessed. Four modes of TENS and a no-stimula-
tion control were compared in a double-blind study with 60 sub-
jects equally divided in the five groups. TENS showed significant 
pain reductions with 100 Hz, 250 ms stimulation followed by 100 
Hz, 50 ms and then pain suppressor TENS. No pain reductions 
were found in the 2 Hz, 250 ms TENS or the control group. No 
significant change in myofascial trigger point sensitivity, assessed 
with the pressure algometer, was found among any of the groups. 
The results suggest that high-frequency, high-intensity TENS is ef-
fective in reducing myofascial pain, and that these pain reductions 
do not affect local trigger point sensitivity. 

A randomized control trial of magnetic stimulation for trigger 
points was conducted on 53 patients. In this study, Group I received 
10 magnetic stimulation treatments over 2 weeks that consisted of 
5-second trains at 20 Hz with 5-second pauses for 20 minutes at 
15% maximal output increased by 2% increments until the patient 
noted local sensation without discomfort. Group II received 10 
TENS treatments over 2 weeks. The third group received a sham 
treatment. Outcomes measured immediately post-treatment and 1 
and 3 months later included the number of trigger points, the neck 
pain and disability visual analogue scale, pressure algometry, and 
range of motion. The magnetic stimulation group showed statisti-
cally significant improvement in all measures throughout the evalu-
ation cycle. The TENS group showed improvement immediately 
post-treatment in all measures except algometry. At the 1 month 
visit, the TENS group noted improvement in pain scores only and 
by 3 months that improvement was no longer present. The control 
group showed no improvement throughout the testing cycle. This 
study indicates that magnetic stimulation given over a 2-week 

period results in sustained improvement for at least 3 months in 
patients with myofascial pain and trigger points.11 

Trigger point injection has been advocated as a treatment for myo-
fascial pain syndrome. Potential complications include vasovagal re-
sponse, skin infection, and hematoma. The technique includes the 
use of a 20 or 22 gauge needle after cleaning the skin with alcohol. 
The use of lidocaine or bupivacaine allows for immediate pain 
relief, although saline or dry needling is effective as well. Applying 
tension on the trigger point in a pinch between two fingers to 
prevent rolling and hematoma is a useful strategy. Once the needle 
is inserted, dry needling until a muscle twitch is produced allows 
for precise localization of the trigger point. After withdrawing on 
the syringe, the solution can be injected. Once this is accomplished, 
withdrawing the needle to subcutaneous then redirecting medial, 
lateral, superior, and inferior to localize and treat other twitch 
locations is necessary. This process is repeated until the trigger is 
abolished and the taut band is reduced.12

What happens in the injection? Again, theory dominates this dis-
cussion. One theory advocates the concept of the interruption of 
peripheral nociceptive input which breaks up a vicious pain cycle. 
Another supports the concept that injection breaks up the fibrous 
encapsulation of the intrafusal fiber, decreasing afferent input and 
thereby extinguishing the neurological input to the maintenance of 
the trigger point. The third theory is that the trigger point injection 
induces local stretch of the taut band, decreasing its sensitivity and 
reducing the likelihood that the trigger point will persist.1,2 

The theory of what happens in a trigger point injection is examined 
with the impact of botulinum toxin-A for trigger point injection. 
In one study, 50 patients were evaluated with neck pain greater 
than months’ duration, 38 women and 12 men.13 Exclusion criteria 
included other identified causes of pain, litigation, pending surgery, 
and psychological distress or a history as measured by the Short 
Form 36 and the Beck Depression Scale. The etiology of neck pain 
was 36% insidious, 4% work, 40% auto, and 14% personal injury. 
Outcomes measured included Neck Pain and Disability Scale (a 
visual analog scale evaluating pain at rest and with activities), al-
gometry, and Patient Self Assessment. The results showed no differ-
ence between saline-injected and botulinum-injected trigger point 
patients over the 4-month assessment period (Tables 1 and 2). The 
only statistically significant difference was that there was a greater 
than 4-week delay in the Patient Self Assessment improvement in 
the botulinum toxin-A group compared to the saline injected group 
(Table 3). 

A more recent study supports this finding. A 12-week, randomized, 
double-blind, placebo-controlled trial in 132 patients with cervical 
myofascial pain was completed in which patients were injected with 
either saline or 10, 25, or 50 units of botulinum toxin-A into up to 
5 active trigger points. The maximum doses in each experimental 
group were 0, 50, 125, and 250 units per patient, respectively. 
Patients subsequently received myofascial release physical therapy 
and amitriptyline, ibuprofen, and propoxyphene with acetamino-
phen. Outcome measures that included visual analog pain scores, 
pain threshold as measured by pressure algometry, and analgesia 
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medication use were completed at baseline and at 1, 2, 4, 6, 8 
and 12 weeks postinjection. No significant differences occurred 
between saline and botulinum toxin-A injected groups in any of the 
outcome measures throughout the study period.14

Specific medical syndromes have been treated with trigger point 
injections. Results of those studies are similar to the previously sited 
studies on trigger point injections. These studies are only impor-
tant to note because of the common syndromes being treated. The 
first is the use of trigger point injections to treat trigger points in 
patients who also have fibromyalgia. Comparing nine patients with 
myofascial pain syndrome and nine patients with fibromyalgia with 
trigger points, both groups achieved statistically significant im-
provements in pain intensity, pain threshold and range of motion 
two weeks after injection. The improvement at 2 weeks was similar 
for range of motion and pain threshold but the myofascial pain 
syndrome group (VAS 7.67 pre-treatment versus 1.33 2 weeks 
post-treatment) had significantly better pain intensity improve-
ment than the fibromyalgia group (VAS 8.11 pre-treatment versus 
5.89 post-treatment). The myofascial pain syndrome group noted 

their improvements starting immediately post-injection while the 
fibromyalgia group had more post-injection soreness and did not 
experience improvement until nearly 2 weeks post-injection.15 

The second is the use of trigger point injections to treat interstitial 
cystitis.16 In this clinical series, 52 patients were treated for one or 
two visits over 8 to 12 weeks. Of these patients, 83% had a 50% 
or better reduction in symptoms. Similarly, a clinical series of 18 
women with chronic pelvic pain were treated with 5 cc trigger point 
injections of the levator ani and followed for 3 months. Thirteen of 
18 had at least a 50% decrease in reported pain by visual analogue 
scale and 6 of 18 were pain-free after a single injection.17 

CONCLUSION

Myofascial trigger points are a unique clinical entity associated with 
local muscle injury. They are characterized by a focal twitch and 
referred pain when irritated. Classical treatments include a vapo-
cooler, myofascial release, strengthening, stretching, and endurance 
exercise. Acupuncture and TENS may play a role in pain control. 
Magnetic stimulation may be effective but has not been compared 
to traditional treatments. Ultrasound and massage are not effective. 
Trigger point injection with saline or local anesthetic are an effec-
tive treatment. Botulinum toxin-A injection does not add treat-
ment effectiveness but does increase treatment cost.
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AFTER COMPLETION OF THIS ACTIVITY
Injection 

ACTIVITY AND FACULTY EVALUATION
On the Scantron Sheet provided rate how well you perceived the activity to have met your expectations using the following scale for 
questions 10-19.  For questions 20 and beyond, use the scale provided under the question.

A.  Extremely      

B.  Somewhat      

C.  Very Little      

D. Not at all

This CME activity:

 10. Addressed my most pressing questions.

 11. Addressed competencies identified by my specialty.

 12. Provided fair and balanced content.

 13. Provided clear evidence to support content.

 14. Included opportunities to learn interactively from faculty and 
participants.

 15. Provided me with supporting materials or tools for my office (re-
minders, patient materials, etc.).

 16. Included opportunities to solve patient cases.

 17. Translated trial data to patients I see in my practice.

 18  Addressed barriers to my optimal patient management.

 19. Improved my knowledge/ability in the objectives outlined?

 20.  Will you incorporate new elements presented in this educational 
session into your practice to improve patient care?
A.  Already do this.
B.  Yes.
C.  No. 
D.  Not applicable to my patients.

 21.  After attending this session, do you expect your management 
strategies in this clinical area to change within the next 6 months?
A.  Definitely will change.  
B.  Possibly will change.  
C.  Definitely will not change.

   Written comments can be provided on page 31.
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sheet

Using a #2 pencil, 
fill in your answers 
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side your session.
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22. How would you rate the quality of instruction received during  
Dr. O’Connor’s presentation?
A. Best possible.
B. Good.
C. Average.
D. Poor.
E. Worst possible.

 23. Did you perceive any commercial bias in Dr. O’Connor’s presenta-
tion?
A. Yes.
B. No.

 24. How would you rate the quality of instruction received during  
Dr. Ho’s presentation?
A. Best possible.
B. Good.
C. Average.
D. Poor.
E. Worst possible.

 25. Did you perceive any commercial bias in Dr. Ho’s presentation?
A. Yes.
B. No.

 26. How would you rate the quality of instruction received during  
Dr. Schultz’s presentation?
A. Best possible.
B. Good.
C. Average.
D. Poor.
E. Worst possible.

 27. Did you perceive any commercial bias in Dr. Schultz’s presenta-
tion?
A. Yes.
B. No.

 28. How would you rate the quality of instruction received during  
Dr. Haig’s presentation?
A. Best possible.
B. Good.
C. Average.
D. Poor.
E. Worst possible.

29. Did you perceive any commercial bias in Dr. Haig’s presentation?
A. Yes.
B. No.

30. How would you rate the quality of instruction received during  
Dr. Chiodo’s presentation?
A. Best possible.
B. Good.
C. Average.
D. Poor.
E. Worst possible.

 31. Did you perceive any commercial bias in Dr. Chiodo’s presenta-
tion?
A. Yes.
B. No.
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CME SELF-ASSESSMENT TEST

Select the ONE best answer for each question.
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32.  Which nerve is occasionally associated with lateral epicondylitis?
A.  Axillary.
B.  Median.
C.  Radial.
D.  Ulnar.

33.  The following are considered appropriate treatments for lateral 
epicondylitis EXCEPT:
A.  Surgery.
B.  Splinting.
C.  Injections.
D.  All of the above are appropriate treatments.

34.  Which maneuver can exacerbate symptoms of lateral epicondyli-
tis?
A.  Resisted wrist flexion.
B.  Resisted wrist supination.
C.  Resisted wrist extension.
D.  Resisted elbow flexion.

35.  The tendons most commonly involved in lateral epicondylitis 
include:
A.  Flexor pollicus longus and digitorum.
B.  Biceps brachii and brachialis.
C.  Extensor carpi radialis longus and brevis.
D.  Pronator teres and flexor digitorum superficialis.

36.  Lateral epicondylitis and medial epicondylitis can:
A.  Both involve the radial nerve.
B.  Both involve the ulnar nerve.
C.  Involve the radial nerve and ulnar nerve.
D.  Involve the radial nerve and musculocutaneous nerve.

37. The most common etiology of carpal tunnel syndrome is:
A. Pregnancy.
B. Hypothyroidism.
C. Idiopathic.
D. Obesity.

38. The tendons involved in deQuervain’s tenosynovitis are
A. Flexor pollicis longus.
B. Abductor pollicis longus.
C. Extensor pollicis brevis.
D. B and C.

39. Which of the following are treatment options for CTS?
A. Splinting.
B. Iontophoresis.
C. Lidoderm patches.
D. All of the above.

40. Phalen’s maneuver is more sensitive than Tinel’s sign for CTS.
A. True.
B. False.

41. Risks associated with intracarpal steroid injection for CTS 
include:
A. Median nerve injury.
B. Tendon rupture.
C. Dysesthesia.
D. All of the above.

42. The lifetime incidence of low back pain has been estimated to be:
A.  <5%
B.  10%-15% 
C.  25%-50%
D.  75%-85%

43. Facet mediated pain is: 
A.  More likely to occur in isolation.
B.  More likely to occur with sacroiliac joint pain.
C.  More likely to occur with discogenic pain.
D.  All of the above. 

44. Sacroiliac joint pain is commonly seen in pregnancy for which one 
of the following reasons?
A.  Increase in calcium intake.
B.  Increase in weight gain.
C.  Increase in laxity of the joint
D.  All of the above

45. Trochanteric bursitis is often seen in patients who are:
A.  Obese.
B.  Recently gained weight.
C.  Recently lost weight.
D.  Both A and B.
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46.  The literature provides strong pathophysiologic evidence for bursi-
tis.
A.  True.
B.  False.

47.  The vast majority of trochanteric bursitis is:
A.  Caused by cancer.
B.  Caused by infection.
C.  Believed to be caused by repetitive trauma.
D.  All of the above.

48.  The most common location for plantar fasciitis to develop symp-
toms is:
A.  Lateral calcaneal tubercle.
B.  Medial calcaneal tubercle.
C.  Achilles tendon.
D.  5th metatarsal head

49. All of the following are treatments for plantar fasciitis except: 
A.  Ultrasound.
B.  Botulinum toxin.
C.  Injectable corticosteroids.
D.  Heat.

50.  Symptoms of plantar fasciitis include:
A.  Plantar foot pain.
B.  Volar foot pain.
C.  Knee pain.
D.  Ankle pain.

51.   Radiograph findings of plantar fasciitis may include:
A.  Ankle spur
B.  Achilles tearing.
C.  Heel spur.
D.  Tearing of plantar fascia.

52.  Nerves involved in plantar fasciitis include:
A.  Sural.
B.  Superficial peroneal.
C.  Deep peroneal.
D.  Plantar and calcaneal branches.

53.  Myofascial pain syndrome is characterized by:
A.  Immediate pain at the onset of the episode causing the pain.
B.  No pain on palpatation.
C.  Increased range of motion.
D.  None of the above.

54.  Which of following treatments has proven most effective for myo-
fascial trigger points associated with muscle injury?
A.  Botulinum toxin A injections.
B.  Ultrasound.
C.  Massage.
D.  Strengthening, stretching, and endurance exercises.

55.  Which palpation method is used for trigger point palpation?
A.  Flat palpation.
B.  Pincer palpation.
C.  Deep palpation.
D.  All of the above.
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 COMMENTS

Write out any additional comments about specific courses or the plenary session (please indicate which), and list suggestions for topics 
and speakers for future meetings. Leave at the AANEM Registration and Information Center or mail to the AANEM Executive Office 
at 2621 Superior Drive NW, Rochester, MN 55901.
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