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CHAPTER1

DEDICATED ANATOMY
Richard A. Gasalberti MD, Isaac J. Kreizman MD,
Aziz Abdurakhimov MD

The functions of human spine are support of the body, protection of
the spinal cord and spinal nerve roots, and movement of the trunk.
The spine develops four anterior to posterior curves, two kyphoses,
and two lordoses. The vertebral bone density significantly increases in
majority during puberty and reaches a peak during the mid-twenties.
In osteoporosis, trabecular and cortical bone lose mass and intercon-
nections despite normal bone mineralization which lead to a loss of
elasticity in the bone and an increase in bone fragility which can lead
to vertebral compression fractures.

A typical vertebra consists of a vertebral body that acts to support the
weight of the human body and a vertebral arch with several unique
structures (the pedicles and laminae, superior and inferior articular
processes which form a facet joins, transverse and spinous processes
which assist movement). Facet joint is a synovial joint which is sur-
rounded by a capsule of connective tissue and produces a synovial
fluid to nourish and lubricate the joint. Each facet joint receives in-
nervation from the meningeal branches of the spinal nerves (figure 1).
Damage to a facet joint with recruitment and activation of inflamma-
tory cell result in release of inflammatory cytokines that cause irrita-
tion and stimulation of the nociceptive nerve endings supplying the
joint. Local anesthetic and corticosteroids injections are used to treat
pain arising from facet joint .

Figure 1. Facet joint innervation

Intervertebral disc is a clinically important structure in human spine.
It composed of three regions known as the annulus fibrosus, nucleus
pulposus, and cartilaginous end plate. Nucleus pulposus may cause
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bulging of the outer annular fibers or herniates though annulus fibro-
sus. Herniation or bulging of the intervertebral disc may compress
exiting spinal roots which can lead to radicular pain. Usually interverte-
bral disc herniates into the central vertebral canal, affecting the inferi-
or nerves. Posterolateral herniation at L4-L5 or L5-S1is common due
to the thin posterior longitudinal ligament and thicker anterior longitu-
dinal ligament &1,

There are 31 pairs of spinal nerves which exit though intervertebral
foramen. Spinal nerves from C1 to C7 exit though intervertebral fora-
men above the corresponding vertebra. C8 spinal nerve exit below C7
vertebra. All other spinal nerves located below the C8 cervical nerve
exit intervertebral foramen below the corresponding vertebra. For ex-
ample, herniation of intervertebral disc at level L3-L4 affects L4 spinal
nerve.

The cervical spine is one of the most complicated articular systems

in the body, comprising 76 separate joints. It allows more movement
than any other spinal region and is surrounded by a myriad of nerves,
vessels, and many other vital structures. The main functions of the
cervical spine are to protect the spinal cord, support the skull, and
enable diverse head movement. The upper cervical spine includes the
atlanto-occipital and atlanto-axial joints which are clinically important
structures affected in degenerative diseases. These joints allow the
flexion, extension, and axial rotation of the cervical spine. Long stand-
ing rheumatoid arthritis frequently involves the cervical spine and
causes joint destruction with vertebral subluxation that may lead to
sever pain and disability. Due to a high degree of mobility of the atlas
relative to the axis the atlantoaxial joint is most often destructed 2.

The vertebral artery enters the foramen of the transvers process of C6
cervical vertebra and ascends through the remaining foramina. Severe
trauma to the cervical region with anterior dislocation of vertebra can
lead to occlusion of flow through the vertebral artery.

Knowledge of the innervation of the cervical region provides an un-
derstanding of patients presenting with neck pain. Cl innervates the
neck muscles. C2 carries sensation from the back of the head and
scalp, along with motor innervation to several muscles in the neck. C3-
C5 contribute to the formation of the phrenic nerve and innervate the
diaphragm. The cervical enlargement C5-T1 gives the rise to the root-
lets that form the brachial plexus, which innervates the upper limbs.

The thoracic region contains the most vertebrae. The ribs, are attach
to the thoracic region and anteriorly to the sternum, provide stability
to the thoracic spine and limit movement of the spine. Thoracic spine
joints include fibrocartilaginous joint, zygapophysial (Facet) joint,
costo-vertebral joint and costo-transverse joint. The facet joints are
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significant weight bearing joints that tend to bear more weight as time
progresses and intervertebral discs reduce in size. Facet joint overload
as well as pathologies can lead to osteoarthritis of the joint and ulti-
mately induce pain. These joints are thought to be the source of pain
in 48% of the cases of chronic thoracic pain . Facet blocks, which are
performed with fluoroscopic guidance, including medial branch periar-
ticular and intra-articular injections are useful in the treatment of joint
inflammation.

Prolonged changes in the forces received by the thoracic region can
result in loss of thoracic kyphosis with straightening and narrowing of
anteroposterior dimensions of thoracic cage which may cause cardio-
vascular problems and pain'®. Ischemic injury of the thoracic spine is
common due to fine blood supply at the watershed area (T4-T9).

The thoracic sympathetic trunk course inferiorly along vertebral col-
umn in the thoracic region connecting sympathetic ganglia. The tho-
rax contains three splanchnic nerves: the greater, the lesser, and the

least which are formed from branches of the sympathetic chain.

The vertebral bodies of the lumbar region are large with extensive
blood supply, compare to thoracic and cervical regions, which is es-
sential in resisting extensive loads placed on the spine (figure 2).

Figure 2. Lumbar spine structures

Lumbar facet joints are extremely significant clinically and associat-
ed with lower back pain. Intervertebral disc degeneration may lead

to increased stress on the Z joints, causing them to resist greater
loads. Intervertebral disc bulging or herniation, with compression of
the spinal nerves, that commonly seen at level L4-L5 is also common
cause of lower back pain that radiates to lower extremity. The lumbo-
sacral joints are common source of low back pain because these joints
receive tremendous amount of biomechanical stress.
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CHAPTER 2

EQUIPMENT SUPPLIES
Richard A. Gasalberti MD, [saac J. Kreizman MD, Marina Kokova MD

When performing the procedure one must consider the proper type
and length of needles, and be prepared for difficulties and possible
complications in case ideal equipment is not available. Size of the
patient, sex, age and type of procedure matter. For instance, a larger
patient would need a longer needle, a sharp needle instead of a pencil
point needle may lead to nerve damage, a spinal needle used for epi-
dural access would lead to higher rates of dural punctures. However,
the basic need for most of the equipment remains the same.

TYPES OF NEEDLES

1. Quincke needle — needle with a sharp tip and cutting edge. Its
sharp bevel facilitates penetration of the needle into the skin. Is com-
monly used for intramuscular, intravenous injections, biopsies etc.
Most of the spinal needles have this type of bevel.

2. Pencil point needle — is classified as “blunt” type of needle and has
conical shaped tip with the bevel on the side of the needle shaft. May
penetrate structures as delicate as an artery if it is immobile.

3. Bullet tip needle — is somewhat similar to previous type of needle
but its tip is completely blunt, which makes it safer for types of proce-
dures which are performed close to important structures like nerves
and blood vessels. It’s bevel is at the very tip of the needle. As the

tip is completely blunt and cannot penetrate the skin, a sharp-tipped
introducer must be used.

4. Chiba needle — this type of needle has a very short angled bevel
with a noncutting edge which makes it suitable for procedures such as
a lumbar sympathetic block or celiac plexus block when a needle goes
through delicate issues on its way to the target

5. Day needle — it is Coudé needle with bullet tip ie noncutting tip
which decreases the possible damage to delicate tissues.

6. Huber needle — the tip has a noncoring edge, which is safer for the
silastic material over the entry port. Specially designed angles shaft
keeps the needle flat against the surface of the skin. Most often used
for accessing a sub-cutaneous reservoir or a port during a continuous
infusion eg long term epidural infusion.

7. Touhy needle — has the slight curve at the very tip of the needle
and the opening on the side which makes the tip blunter and helps
guide a catheter at an angle to prevent a dural puncture.
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8. Hustead needle — is a type of epidural needle. Distinctive features
are a short bevel, and a rounded “heel”. This design helps to decrease
possible damage to the catheter if it is withdrawn through the needle.

9. RX Coudé needle — this is an epidural access needle with a bevel
that makes a flat surface so that it may be place parallel to the liga-
mentum flavum/dura. Such a design decreases risk of dural puncture.

Selection of needles, medications, and equipment for specific types of
procedures:

1. Intra-articular injections

¢ Sterile gloves

¢ Sterile fenestrated drape

¢ 4 x 4 gauze soaked with povidone-iodine solution (Betadine)

» 30-gauge 0.5- or 1-in needle for subcutaneous infiltration

e 25-gauge 2-in needle, 25-gauge 3.5-in Quincke needle, 22-gauge
3.5-inch Quincke needle, 22-gauge 5-in Quincke needle

* Quincke needles are styleted, and have a relatively dull tip that
does not cut into articular cartilage as readily as a standard
sharp beveled needle

e 3-cc syringes

* Extension tubing to facilitate syringe changes from local anes-
thetic, to contrast, to injection solution. It also keeps the syringe
and hands out of the way of the radiographic picture during fluo-
roscopic injections.

* Skin marker

» Radiographic marker for fluoroscopic identification of structures

e Paperclip or similar object for ultrasound identification of struc-
tures

2. Tendon injections:
e 22- or 25-gauge 1.5- to 3.5-in spinal needle
¢ 30-gauge subcutaneous needle
* 5 cc syringe for local anesthetic/deposteroid
e 3 cc syringe for contrast
e Extension tubing

3. Myofascial pain
* |sopropy! alcohol or chlorhexidine
¢ 25-gauge 1.5-in needle
¢ 3,5, or 10 mL syringe for medications

4. Trigger Point Injections
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* Sterile gloves

« Betadine and/or alcohol solution or other antiseptic solution

e Ethyl chloride spray

* 1% lidocaine (usual anesthetic of choice) and/or 0.25% or 0.5%
marcaine, +/- steroid

¢ 10-cc syringe

» 25-gauge 1.5-in needle for superficial muscles and 25-gauge 3.5-
in needle for deeper muscles

5. Neuromas

« Sterile gloves

» Betadine and/or alcohol solution or other antiseptic solution, eg,
chlorhexidine

e Ethyl chloride spray

* 1% lidocaine (usual anesthetic of choice) and/or 0.25% or 0.5%
marcaine, +/- steroid (40 mg depo-medrol, 3 to 6 mg beta-
metha- sone, and 2 to 4 mg dexamethasone).

* 10-cc syringe

» 25-gauge 1.5-in needle for superficial neuromas and 22- to
25-gauge 3.5-in needle for deeper neuromas

* Image guidance (fluoroscopy, ultrasound)

6. Steroids and viscosupplements injections
* 25-gauge 1.5-in needle
e 22-gauge 2-in needle (an 18-gauge needle may be required for
large-volume aspiration)
e 3-cc syringe for local anesthetic (optional)
* 10-cc syringe for aspiration
» 10-cc syringe for intra-articular steroid/anesthetic

7. Fluoroscopy or US guided glenohumeral joint injections:

e 22-gauge 3.5-in spinal needle or, for ultrasound-guided injections,
a 22-gauge echogenic needle, which will be connected to exten-
sion tubing

» 22-gauge 1.5-in needle to prepare the injectate medication

* 25-gauge 1.5-in needle for local anesthetic

e 6-cc syringe for local anesthetic

e 6-cc syringe for medications

e 3-cc syringe for fluoroscopically guided procedures with contrast

* 6-cc syringe for GH effusion aspiration (if applicable)

» Ultrasound machine or fluoroscope

e Extension connector tubing
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8. Stellate ganglion block.
e 22-gauge 2.5-in Chiba or stellate block needle
¢ 25-gauge 1.5-in needle
¢ 3-mL syringe for skin local anesthetic
* 3-mL syringe for contrast
¢ 5-mL syringe for injectate
¢ 12-in extension tubing
e Kelly clamp

9. Lumbar sympathetic block
¢ 18-gauge needle to use as radiological marker at L2
 Sterile towels
e Multiple 10-mL syringes with local anesthetic
¢ Sterile gloves
¢ Marking pen
e 6- to 7-in, 22- or 25-gauge spinal needles
¢ 3-mL syringe with 30-gauge needle to anesthetize skin
¢ 18-gauge introducer
* 5-mL syringe for contrast with extension tubing

10. Lumbar facet joint injections
¢« 2 ml and 10 ml syringes
¢ 25 G needle
¢ 22 G spinal needle, end-opening
¢ Non-ionic radio-opaque contrast medium
¢« ECG, BP, and SpO2 monitors
* Resuscitation equipment
e C-arm fluoroscopy or ultrasound
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CHAPTER 3

COMMON SYNDROMES - UPPER EXTREMITY
Richard A. Gasalberti MD, [saac J. Kreizman MD, Kokova Marina MD

The upper limb consists of the shoulder girdle formed by the clavicle
and scapulae, humerus, ulna and radius, the wrist composed of the
carpal bones, and the hand formed by the metacarpals and phalanges.

ACROMIOCLAVICULAR JOINT INJURY

Anatomy. The acromioclavicular joint is a diarthrodial articulation be-
tween the articular surfaces of the acromial process and the clavicle,
covered by the hyaline cartilage. The joint is safely stabilized by 3 liga-
ments coracoclavicular ligament, acromioclavicular and oracoacromial
ligaments, which covers the acromioclavicular joint capsule lined by a
synovial membrane. Fibrocartilage lines the articulating surfaces of the
joint. (see Fig. 1)

Pathophysiology. AC joint injuries are common. The most common
etiology is direct force applied to the superior aspect of the acromion
that may cause the acromioclavicular and coracoclavicular ligaments
disruption, or lateral trauma which causes axial load on the joint
space(motor vehicle accidents, sports or accidental trauma, falling on
outstretched hands). Overuse AC joint injury (aka wear and tear injury)
is most common in individuals who are involved in sports.

Presentation. Patients will usually present with pain over the acromio-
clavicular joint, possibly radiating to the shoulder or neck and made
worse with movement or use of the arm, they also report a mechanism
consistent with that injury. On exam, there may be swelling, bruising,
or deformity, tenderness to palpation over the area, limited active or
passive range of motion of the shoulder or neck. [17]

Anterior or posterior AC shear test, one-handed shear test (also
known as Paxinos test) forced adduction test on hanging arm, Dugas
test, AC distraction (bad cop) may be performed for diagnosing. [1, 14,
15]
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Fig. 1 Anterior aspect of the right shoulder. Subacromial bursa is locat-
ed below the acromion and superiorly to the tendon of supraspinatus
muscle separating it from acromion and deltoid. (by Aziz Abdurakhi-
mov MD.)

SHOULDER DISLOCATION

Anatomy. Static stabilizers of the shoulder include the glenohumeral
articulation, labrum, glenohumeral ligaments, and the rotator interval.
Dynamic stabilizers of the glenohumeral joint include the rotator cuff
(see Fig.2), deltoid, long head of the biceps, and the periscapular mus-
culature. [16]

Pathophysiology. Anterior dislocations (95% of shoulder dislocations
males>females) are usually due to fall with abduction component,
extension of the arm and a force directed posteriorly. Also, anterior
dislocations are typically associated with fractures (head of the hu-
merus, greater tuberosity, clavicle or acromion can be involved). Pos-
terior dislocation is generally caused by an extreme muscle contrac-
tion (seizures or electric shock), a direct or indirect trauma that occurs
with forceful contractions of the internal rotators with the shoulder
internally. Inferior dislocations arise from an axial force directed on an
abducted shoulder.

Presentation. The patient with anterior dislocation holds the arm
slightly abducted, in external rotation. Abduction and internal rotation
are limited. The shoulder loses its usual round shape and the humeral
head is palpable anteriorly, in the front of the shoulder. Posterior dis-
location present with the arm internally rotated and adducted. Exter-
nal rotation and attempted abduction are painful. Inferior dislocation
leads to a condition known as luxatio erecta. [2][3].

Provocative tests for anterior shoulder dislocation include anterior
apprehension, Jobe Relocation Test, anterior release, anterior load and
shift, and the Sulcus sign.18
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Fig. 2 The dorsal scapula muscles of the right side. (by Aziz Abdura-
khimov MD.)

ROTATOR CUFF DISEASE

Anatomy. The rotator cuff includes the following muscles: supraspi-
natus muscle (innervated by subscapular nerve), main function is to
abduct the arm; infraspinatus muscle (innervared by the suprascapular
nerve) rotates arm externally, teres minor (innervated by the axillary
nerve) adducts and externally rotates arm and subscapular (innervat-
ed by the subscapular nerve) rotates binternally and adducts arm. (see
Fig. 2)

Pathophysiology. Rotator cuff disease etiology is multifactorial. A
combination of extrinsic, intrinsic, and biomechanical factors plays a
major role in development of rotator cuff injury. The extrinsic factors
include repeated impingement of the rotator cuff tendon against dif-
ferent structures of the glenohumeral joint. Impingement and tearing
usually begin in the supraspinatus tendon because it passes under the
acromion. The conditions owing to these factors include the antero-
superior impingement syndrome, posterosuperior impingement syn-
drome and anterointernal impingement syndrome. Usually occurs in
patients >50 years of age but may also occur in young athletes. [19]

Presentation. Significant pain withabduction above the head abd inter-
nal rotation (reaching up the back), weakness of the upper extremity,
decreased range of motions, clicking, catching, stiffness, crepitus. Ro-
tator cuff tests include the impingement and topographic tests, com-
bination of which allows determination of whether or not a patient’s
symptoms are caused by rotator cuff disease [4]1[5]. Neer impinge-
ment test, Hawkins-Kennedy test, Yocum test and posterior impinge-
ment test are useful in confirmation of impingement syndromes. The
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topographic tests such as the Jobe test, full can test, Patte test, infra-
spinatus isolation test, Gerber lift-off test and speed palm up test are
considered to be relatively sensitive but not specific. Can occur young
athletes, will often hear a “pop” (baseball pitchers). Tears are diag-
nosed with MRI and often require surgical repair.

ADHESIVE CAPSULITIS (FROZEN SHOULDER)

Adhesive capsulitis (aka frozen shoulder) is an idiopathic, benign,
self-limiting condition characterized by pain, loss of both active and
passive motion of the shoulder. Affected capsule has no actual adhe-
sions; rather it shows signs of synovitis.

Pathophysiology. The pathologic process involves the anteriosuperior
joint capsule, axillary recess, and the coracohumeral ligament. [4][6].
Most common cause is prolonged immobility secondary to shoulder
trauma. Adhesive capsulitis is considered to be primary if its etiology
is unknown. Secondary capsulitis develops in a set of a known disease
such as systemic, extrinsic or intrinsic conditions. There is known sig-
nificant association between adhesive capsulitis and GM type 1 (high
chance of bilateral disease).

Presentation. Somewhat similar to rotator cuff disease. Differentiated
by significantly decreases passive range of motion. Most frequently
lost motions are shoulder abduction and external rotation. Progres-
sively growing sharp pain at extremities. Also, pain at night with sleep
interruption, which may last from 3-9 months. This initial phase is fol-
lowed by “thawing phase” when symptoms of pain and decrease ROM
improve.

SUBACROMIAL BURSITIS
(Subdeltoid Bursitis, Supraspinatus Tendinitis)

Anatomy. The subacromial bursa sac is located in the shoulder joint,
separating the superior surface of the supraspinatus tendon (one of
four that make up the rotator cuff) from the overlying coraco-acromial
ligament, acromion, and coracoid (the acromial arch) from the deep
underlying surface of the deltoid muscle.

Pathophysiology. Most commonly occurs as a result of repetitive or
prolonged activities, lots of overhead lifting and forceful pulling, or
sports that involve significant amounts of throwing and pitching, plac-
ing strain on the subacromial bursa (see Fig. 1).

Direct blow to the shoulder or due to a fall onto the shoulder, elbow or
outstretched hand may also be a cause of this condition. Complication
includes Frozen shoulder (also known as adhesive capsulitis).

Infections and chronic illnesses or diseases like arthritis, diabetes, and
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thyroid problems can also increase the likelihood of bursitis.

Presentation. Patients complain of gradual onset of aching shoulder
pain over a series of weeks or months which may spread down the
arm toward the elbow or wrist aggravated by lying on the affected
shoulder, using the arm above the horizontal level (painful abduction,
internal rotation). [7]

MEDIAL EPICONDYLITIS
(Golfer’s Elbow)

Anatomy. The medial epicondyle is the common origin of the forearm
flexor and pronator muscles (see Fig. 3). Pathology involves the flexor
carpi radialis and pronator teres. Large diffuse tears can also occur

in the palmaris longus, flexor digitorum superficialis and flexor carpi
ulnaris.

Pathophysiology. Golfer’s elbow is a degenerative problem, not inflam-
matory. The pathology occurs as result of high-energy valgus stress
on the medial elbow created by the overhead throw. An overuse leads
to microtearing, collagen breakdown, failure of tendon healing that
results in a tendon degeneration.

Presentation. Patients suffer from activity-related pain in the elbow
with the most sensitive region located near the origin of the wrist
flexors on the medial epicondyle, progressing to pain at rest and loss
of functional strength. Also, present with local tenderness over the
medial epicondyle and the tendon of the flexor group, without swell-
ing or erythema. [9][10] May also see pain with resisted wrist flexion/
pronation.

Fig. 3 Medial aspect of the right elbow showing flexor muscles and
ulnar nerve. (by Aziz Abdurakhimov MD.)
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LATERAL EPICONDYLITIS

Is an overuse injury involving the extensor muscles of the forearm
originating on the lateral epicondyle of the distal humerus. (see Fig. 4)

Pathophysiology. Shares the same pathophysiology as medial epicon-
dylitis but involves involves the extensor carpi radialis brevis muscle
(macroscopic tearing) and less commonly the extensor carpi radialis
longus, extensor digitorum, and extensor carpi ulnaris. Any activity
involving wrist extension or supination can be associated with overuse
of the muscles originating at the lateral epicondyle.

Presentation. Typical presentation is pain just distal to the lateral epi-
condyle, elbow stiffness often accompanied by localized tenderness
over the lateral epicondyle. Patients will commonly have pain with
palpation of the lateral epicondyle. Pain can be increased with resisted
wrist, second and middle finger extension/supination (Cozen’s sign,
Mill’s Test). [9][10]

! Humerus

Lateral  Extensor carpi radialis bravisbb
epicondile Extensor digitorume
Extensor carpi ulnaris

Radial collateral
ligament

Common extensor tendon

Fig. 4 Lateral aspect of the right elbow region showing extensor mus-
cles. (by Aziz Abdurakhimov MD.)

ULNAR NERVE INJURY

Anatomy. Ulnar nerve is a terminal nerve of a brachial plexus that sup-
plies innervation to muscles in the forearm and hand. Also, carries sen-
sory innervation from skin of the hypothenar eminence and medial 1,5
digits. Muscles innervated by ulnar nerve at the forearm include flexor
carpi ulnaris and ulnar half of the flexor digitorum profundus which
function is to flex wrist and digits 4 and 5. In hand ulnar innervates
muscles of hypothenar compartment, central compartment [11] (pal-
mar and dorsal interossei muscles, lumbricals, and adductor pollicis).
(see Fig. 4 and Fig. 5)
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Pathophysiology. The ulnar nerve can be damaged at 3 sites, the most
common is the cubital tunnel aka “funny bone”, where the ulnar nerve
travels through the groove on the posterior surface of the medial
epicondyle. Other common sites: at the level at the level of the wrist
(wrist lacerations), and at the hand (fractured hook of hamate). Ulnar
nerve entrapment may cause denervation and paralysis of the muscles
supplied by the nerve.

Presentation. Usually patients present with pain in the medial aspect
of the elbow commonly associated by numbness or tingling sensa-
tion in 4% and 5% fingers. Later on the course of disease weakness of
intrinsic muscles of hand may occur (difficulties with opening the jar
or turning the key).

DE QUERVAIN TENOSYNOVITIS

Anatimy. Tendons of extensor pollicis brevis and abductor pollicis lon-
gus muscles contained within the first dorsal compartment at the wrist
are involved.

Pathophysiology. Swelling and stenosis of the sheath that contains
the thumb extensor tendons limits their sliding through the sheath.
Histological specimens in De Quervain tenosynovitis shows a thicken-
ing and myxoid degeneration consistent with a chronic degenerative
process. Most commonly caused by repetitive use of the thumb and
forceful grip activities. Most often seen in middle-aged women.

Presentation. Presents with severe aching and shooting pain, tender-
ness and swelling over the radial styloid especially with ulnar deviation
or thumb use, may also see skin thickening at the first dorsal com-
partment over the radial styloid which may forms a visible fusiform.
Spasms, occasional burning sensation in the hand, difficulty gripping
with the affected side of the hand is also present.

Finkelstein test is pathognomonic: the patient’s thumb is folded into
a clenched hand and then the wrist is deviated down to the ulnar side
causes pain. Negative grind test [12]

CARPAL TUNNEL SYNDROME

Anatomy. The carpal tunnel is a narrow fibro-osseous tunnel through
which 9 tendons passes with the median nerve. Within the carpal
tunnel median nerve runs between flexor digitorum superficialis and
flexor digitorum profundus. Carpal tunnel syndrome is the most com-
mon of the median nerve entrapments with a collection of characteris-
tic symptoms and signs. (see Fig. 5)

Pathophysiology. Anything that causes median nerve compression
in the carpal tunnel at the wrist may cause carpal tunnel syndrome,
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eg direct trauma, repetitive use, anatomic abnormalities. Eventually,
entrapped median nerve may undergoe demyelination followed by
axonal degeneration. Middle-aged women and pregnant women are
most commonly affected. May cause thenar atrophy.

Presentation. Patients with carpal tunnel syndrome have vague pain
in the area of thenar eminence and +/- forearm. The pain is frequent-
ly accompanied by numbness, tingling sensation over fingers 1-4.

The course of disease may later complicated by weakness, persistent
numbness, thenar atrophy. There is preserved flexion of the 2/3 digits
and normal wrist sensation over the thenar eminence as the branches
responsible for these functions arise more proximally. [11]1[13]

Fig. 5 Volar aspect of the right hand showing superficial palmar arch,
median and ulnar nerves distribution. (by Aziz Abdurakhimov MD.)
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CHAPTER 3 UPPER EXTREMITY
CODING & BILLING
Amy Turner RN BSN MMHC CPC CHC

Documentation is the driving factor in choosing the correct CPT code.
All components of a procedure must be recorded to allow for proper
billing of a patient encounter. Always document: specific location, med-
ication administered and imaging guidance.

Injection into a joint is dependent on the size of the joint the medication
is administered into. Each joint injection has two codes to choose from
dependent on whether ultrasound guidance is used. Joint injections
are separated into major, intermediate and small joints. Joint injections
may be reported bilaterally using modifier 50. If performing a unilateral
injection, use of the LT or RT modifier is recommended to designate
laterality. Use of unspecified ICD-10 codes should not be used as it is
apparent which joint is being injected.

* AC joint is considered an intermediate joint- 20605 with no ultra-
sound, 20606 with ultrasound

* Glenohumeral joint is considered a major joint- 20610 with no
ultrasound, 20611 with ultrasound

Injections into the tendon should be clearly documented as to whether
the tendon sheath or the tendon origin or insertion is injected- ex lateral
epicondylitis. Tendon/ligament injections may be reported bilaterally
using modifier 50. If performing a unilateral injection, use of the LT or
RT modifier is recommended to designate laterality. Use of unspecified
ICD-10 codes should not be used as it is apparent which side is being
injected.

» 20550- Single tendon sheath, or ligament, aponeurosis (eg.
“plantar fascia”)
» 20551- Single tendon origin/insertion

Carpal tunnel syndrome may be amenable to a carpal tunnel injection.
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This procedure has a specific code. Carpal tunnel injections may be re-
ported bilaterally using modifier 50. If performing a unilateral injection,
use of the LT or RT modifier is recommended to designate laterality.

* 20526- Injection, therapeutic (eg, local anesthetic,
corticosteroid), carpal tunnel

Joint Injections Code Imaging Notes

Major (shoulder, 20610 77002- fluoro | Use Modifier 50 if

Hip, Knee) Bilateral

Major (shoulder, 20611 *includes US Use Modifier 50 if

Hip, Knee) Bilateral. Must retain
image

Intermediate 20605 | 77002- fluoro | Use Modifier 50 if

(wrist, ankle, AC Bilateral.

joint)

Intermediate 20606 | *includes US Use Modifier 50 if

(wrist, ankle AC Bilateral. Must retain

joint) image

Small (fingers, 20600 | 77002- fluoro | Use Modifier 50 if

toes) Bilat

Small (fingers, 20604 | *includes US Use Modifier 50 if

toes) Bilateral. Must retain
image

Single tendon 20550 | 77002-fluoro Use Modifier 50 if

sheath, or liga- Bilateral

ment 76942- US

Single tendon ori- [ 20551 77002-fluoro Use Modifier 50 if

gin/insertion Bilateral

76942- US

TPI- 1-2 muscle 20552 |76942- US Bill per muscle not
per “stick”. Cannot
bill bilat

TPI 3+ muscles 20553 76942- US Bill per muscle not

per “stick”. Cannot
bill bilat

CHAPTER 3 - COMMON SYNDROMES - UPPER EXTREMITY

19



20

CLINICIANS GUIDE TO OPIOID SPARING PAIN MANAGEMENT



CHAPTER 4

COMMON SYNDROMES LOWER LIMB
Al Guy M.D, Antigona Lajqi

The lower extremity consists of the hip joint formed by the pelvis and
femur, the knee joint formed by the femur and the tibia, the ankle joint
formed by the tibia, fibula and talus, and the foot comprised by the
metatarsals and phalanges.

HIP INJURIES
lliotibial Band Syndrome (ITBS)

Anatomy. The illiotibial band is a thick band of dense fibrous fascia
originating from the iliac crest and inserts into the lateral epicondyle
of the tibia. The iliotibial band extends throughout the entire length of
the lateral thigh, aiding adjacent muscles in extension, abduction, and
lateral rotation of the hip. [1]

Pathophysiology. Friction created by iliotibial band movement against
the lateral femoral epicondyle lead to inflammation and irritation. This
type of injury is most common in runners and athletes, and through
activities that require repetitive knee flexion and extension, and prona-
tion of forefoot with excessive internal rotation of the tibia. Muscular
imbalance, training errors, and chronic overuse can cause and further
exacerbate symptoms. Lidocaine injections of nonsteroidal anti-inflam-
matory drugs to large muscle bodies of the hip and Gluteus Maximus
can reduce inflammation produced by muscle spasms. Physical thera-
py treatment for this condition is also beneficial with focus on flexibili-
ty, massage, and muscle strengthening of effected areas. [2]

Presentation. Common symptoms of illiotibial band injuries include
lateral knee and/or hip pain and tenderness over the lateral femoral
epicondyle. Referred pain throughout the lateral aspect of the thigh is
also common for this injury. Ober’s test, Renne Test, and Compression
test can be used to diagnose iliotibial band syndrome. [1]

lliopsoas Bursitis

Anatomy. The iliopsoas muscle acts a primary hip flexor and share a
role with adjacent muscles in truck stabilization. The iliopsoas tendon
forms a complex incorporating tendons from originating muscles that
make up the iliopsoas muscle. The iliopsoas muscle itself originates
from two separate structures; iliacus and psoas major. Insertion into
the lesser trochanter of the femur serve to connect movements of the
hip with the femur and lower extremities. [3]

Pathophysiology. Development of iliopsoas bursitis can be attributed
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to overuse, hypertonicity, rheumatoid arthritis, and prolonged strain.
The synovial sac between the iliopsoas tendon and anterior portion of
the hip joint articular capsule becomes irritated with repeated flexion
of the hip joint. This injury is most commonly found in weight lifters,
athletes, runners, and gymnasts. Ultrasound, MRI, and x-ray imaging
can be used to effectively diagnose iliopsoas bursitis. Anti-inflammma-
tory non-steroid drugs and physical therapy are common options to
treat and manage pain. More invasive treatment options include injec-
tion of corticosteroids directly into inflamed bursa. [2]

Presentation. The most common complaint of patients with iliopsoas
bursitis is groin pain focused in the anterior portion of the hip. Palpa-
ble tenderness during physical examination of the tendon attaching
to the small trochanter can also be an indication of iliopsoas bursitis.
Back pain can be an indication of this condition as the psoas major
muscle originates from the transverse processes of L1-L5.

Osteoarthritis

Pathogenesis. Osteoarthrosis is the most prevalent form of arthritis
that can affect any joint in the body. Protective articular cartilage that
line the end of bones deteriorate and cause bones to rub against one
another establishing joint pain. Multiple risk factors the contribute

to the progression of cartilage deterioration. Biological changes that
occur with aging affect the body’s ability to maintain cartilage and
joint tissue. Females are more susceptible to this condition than male
counterparts, as well as individuals who are overweight. Pressure from
excessive weight placed on joints can gradually wear down articular
cartilage and promote osteoarthritis. Overuse and excessive trauma to
joints can also accelerate the rate of osteoarthritis development. [4]

Diagnosis. Understanding risk factors can help diagnose osteoarthri-
tis as well as diagnostic imaging and physical examination. X-rays can
assist in the diagnosis of osteoarthritis when observed joint space
narrowing is present due to the lack of articular cartilage. Physical ex-
amination of palpable tenderness, crepitation, stiffness, and decreased
range of motion are indicators used to diagnose osteoarthritis.

Treatment. Treatment for osteoarthritis remains palliative as the dam-
age to joints has already been established. Management of pain can
be done through invasive and non-invasive means depending on
severity. Physical therapy, occupational therapy, and aquatic therapy
are non-invasive treatment measures to improve muscle strength of
surrounding muscles of osteoarthritic joints. NSAIDs can be adminis-
tered to alleviate pain by reducing inflammation that surrounds joints.
More invasive options of treatment include intra-articular injections,
Platelet-rich plasma injections, and surgical intervention through joint
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replacement in more severe cases. [4]

Greater Trochanter Bursitis

Pathogenesis. Greater trochanter bursitis is caused by inflammation
of the surrounding bursae that superimpose the greater trochanter.
Development of this condition can also arise from excessive friction
of the greater trochanter over three other major bursae structures;
gluteus minimus bursa, subgluteus medius bursa, subgluteus maximus
bursa. [5] [6]

Presentation. Localized lateral hip pain and palpable tenderness over
the greater trochanter are symptoms commonly associated with this
condition. These symptoms can be exacerbated by abduction, flexion,
and extension of the hip joint. Gait abnormalities brought on by over-
use, obesity, muscular imbalance, spasticity, trauma, and osteoarthritis
are common attributes to this disorder. [5]

Treatment. The use of nonsteroidal anti-inflammatory drugs and injec-
tions of corticosteroids directly into trochanteric bursae are effective
methods for pain management. Physical therapy can be effective treat
the underlying causes of abnormal gait, with a focus improve gait by
muscle strengthening and flexibility.

Figure 1. Anterior view of the hip joint.
KNEE INJURIES

Medial and Lateral Meniscal Tears

Anatomy. The medial meniscus and lateral meniscus are thin pads of
fibrous cartilage located between the femur and tibia. These struc-
tures provide support and protect the knee by absorbing shock in-
duced by impact, distributing load throughout the joint, and joint
stabilization.
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Pathophysiology. The medial and lateral menisci are susceptible to
injuries or tears caused by sudden and forceful twisting or rotating of
the knee. There is little capability to heal a torn meniscus due to the
nominal blood supply characteristic of fibrocartilage. These injuries
can be treated by non-surgical means of physical therapy, or through
surgical intervention depending on severity and classification of the
tear. Surgical treatments include arthroscopy or meniscectomy in
order to repair or remove the damaged meniscus, respectively. MRI
studies are the best way to diagnose meniscal tears. [7]

Presentation. Patients with a meniscal tear present symptoms of
localized medial or lateral knee pain along the joint line, stiffness,
decreased range of motion, and locking of the knee. McMurray, Apley
test, ‘Bounce’ test, Thessaly test can also be conducted in order to
diagnose a meniscal tear.

Chondromalacia

Pathogenesis. Chondromalacia is a condition that occurs when there
is degeneration of cartilage located posteriorly to the patella. This lack
of cartilage forces the patella to come into contact with the femur
causing inflammation and pain in the knee joint. Chronic overuse, obe-
sity, malalignment of the patella, trauma, and instability of the patella
are contributing factors of chondromalacia. [2]

Presentation. Localized anterior knee pain is the primary complaint
for individuals with chondromalacia. Physical examination indications
include swelling, palpable tenderness, and malalignment of the patella.
MRI studies can effectively help diagnose chondromalacia by observ-
ing changes in joint facet patellar cartilage and the femoropatellar
joint.

Treatment. The treatment of chondromalacia depends on severity of
the condition. Non-invasive treatment includes physical therapy and
stabilizing the patella with the use of a knee brace. NSAIDs are also
effective in minimizing pain due to inflammation caused by contact
of the patella against the femur. Surgical options are a likely course
of treatment in more severe cases of chondromalacia. Surgical proce-
dures include release of the lateral patellar release, realignment of the
patella, and arthroscopy. [2]

Baker’s Cyst

Anatomy. Baker’s cysts are benign cysts associated with coexisting
intra-articular knee conditions including osteoarthritis and meniscal
tears. Synovial fluid from the knee joint builds up in the posterior com-
partment of the knee, specifically in the gastrocnemius- semimembra-
nosus bursa, as a result of injury or damage to the structures of the
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knee. [8]

Presentation. Posterior knee pain is a common symptom of a Baker’s
cyst. Physical examination of tenderness with palpation of the poste-
rior knee, stiffness, calf pain and swelling are indicators for diagnosing
baker’s cysts. The best method for diagnosis is through MRI studies,
in which this condition can be differentiated from all other possible
diagnoses.

Treatment. Injection of corticosteroids can decrease the size of Baker’s
cysts and provide symptom relief. In more severe cases, surgical inter-
vention to remove walls of the cyst and prevent future fluid buildup
can decrease the likelihood of recurring cyst formation and alleviate
pain.

Figure 2. Anterior aspect of the knee with ligaments, muscles, tendons,
and bones.

ANKLE INJURIES

Tarsal Tunnel Syndrome

Background. Tarsal tunnel syndrome is a disorder resulting from pos-
terior tibial nerve or respective tibial nerve branch compression within
the tarsal tunnel. Nerve compression can occur from a multitude of
factors including inadequate arch support, diabetes, and injury to the
ankle. Individuals that lack the proper arch support for stabilization of
the heel can cause surrounding muscles to become strained. Sprains
and bone growths caused by injury or structural abnormalities can
cause inflammation to structures surrounding the tarsal tunnel. Diabe-
tes can also cause swelling to the lower extremities contributing nerve
compression. [9] [10]

Presentation. Radiating pain continuing with burning sensation and
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numbness and tingling in the feet and/or toes are indications of tarsal
tunnel syndrome. Observation of lower extremity weakness, sensa-
tion loss, and positive Tinel’s test during physical examination are also
common in individuals with this condition. Electromyography testing
is used to diagnose tarsal tunnel syndrome by measuring electrical
activity in response to nerve stimulation. [10]

Treatment. NSAIDs can help reduce inflammation surrounding the
tarsal tunnel alleviating pressure on the tibial nerve. Injections of
lidocaine and cortisone have been shown to effectively manage and
eliminate paresthesia. Braces can also be used to stabilize the ankle
and eliminate excessive pronation, supination, plantarflexion, and
dorsiflexion to relieve nerve compression. Surgery may be indicated in
more severe cases.

Inversion Sprains

Anatomy. The most common type of ankle sprains occur from inver-
sion stress on the lateral collateral ligaments. The anterior talofibular
ligament is the most frequent site of injury that arises from lateral lig-
ament compartment. Individuals who suffer from lateral ankle sprains
present higher risks of recurrent injury as well as ankle instability and
post-traumatic ankle osteoarthritis. [10] [11]

Pathophysiology. X-ray imaging should be used to rule out possible
ankle fractures, as well as MRI studies to determine the specific liga-
ment effected if no fracture is present. Pain and tenderness with pal-
pation over the lateral side of the ankle, effusion, and ecchymosis are
indictors of ankle sprains observed during physical examination.

Treatment. Due to potential high risks of recurrent injury, treatment
of ankle injuries should be effective and implemented appropriate-
ly. Immobilization of the ankle joint allow for damaged structures to
heal properly. Cam boots are commonly used for mild to moderate
sprains, and plaster casts for more severe cases. NSAIDs can be used
to manage and reduce inflammation. Physical therapy should resume
once immobilization device is removed, focusing on balance training,
increasing range of motion, improving muscle strength, and coordi-
nation. More invasive treatments for severe cases include cortisone
injections and possible surgical intervention. [11]

Eversion Injuries

Anatomy. Eversion sprains occur when the ankle is forced into ex-
cessive eversion and dorsiflexion. The deltoid ligament is a common
site of injury for eversion sprains. However, due to the strength of the
medial ligament, tibial fractures are more frequent than tears in deltoid
ligament for this type of injury. [10]
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Pathophysiology. X-rays must be done to rule out tibial fractures in
order to determine an accurate course of treatment. If a fracture is
ruled out, MRI studies can be used to identify the ligament structure is
damaged. Pain and tenderness with palpation and ecchymosis along
the anteromedial aspect of the ankle are indictors of acute deltoid
ligament sprains. Radiating pain and weakness in the affected lower
extremity, tenderness, and ecchymosis are common symptoms of tibi-
al fractures as a result of eversion injuries. [12]

Treatment. Immobilization devices should be ordered to progress heal-
ing of damaged ligaments for acute injuries to the deltoid ligament.
Physical therapy with an emphasis on stability, muscle strengthening,
coordination is an effective method of treatment. NSAIDs and cor-
tisone injections can be administered to reduce inflammation in the
ankle joint. If a fracture is present, open reduction and internal fixation
surgery is needed. [12]

Figure 3. Lateral view of the ankle joint with ligaments, muscle, and
tendons.

COMPLEX REGIONAL PAIN SYNDROME

Complex Regional Pain Syndrome (CPRS)/RSD

Background. Complex regional pain syndrome is chronic neurological
pain resulting from multiple factors including chemical burns, posther-
petic neuralgia, trauma, result of surgery, electrical injuries, and dia-
betes. The sympathetic nervous system controls involuntary functions
in the body that influence regulation of blood flow rate and pressure.
Nerve damage and abnormal responses from the sympathetic nervous
system can lead to uncontrolled vasoconstriction obstructing blood
flow to an effected area resulting in chronic severe pain. There are two
divisions of CRPS, differentiated by nerve involvement. Individuals
with type | CRPS have no confirmed nerve damage, whereas type Il
CRPS develops as a result of damage to one or more nerves. [14] [15]

Pathophysiology. Hyperactive responses from the sympathetic ner-
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vous system to tissue damage alter inflammmatory and circulatory func-
tion within the body. Treatment option vary with regards to severity
and classification of symptoms. Trigger point injections to large mus-
cle groups surrounding affected extremity can alleviate pain. Other ef-
fective treatment options include repeated sympathetic nerve blocks,
in which a numbing agent is injected into the space surrounding the
nerve associated to the affected extremity. [14]

Presentation. Complex regional pain syndrome can be effectively diag-
nosed using the International Association for the Study of Pain criteria.
This criteria system compares symptom sensitivity and specificity for
sensory, vasomotor, sudomotor, and motor/trophic factors. Clinical
diagnosis can be made by process of eliminating other possibilities.
Palpation and physical examination of the affected extremity show
changes in color and temperature due to lack of blood flow, tremor,
edema, spasticity. Pain associated with burning sensations, numbness,
and tingling are common symptoms. Diagnosing complex regional
pain syndrome can be achieved through orthostatic blood pressure
tests, Valsalva’s maneuver, and the response of heart rate from deep
breathing and tilt test. [13] [15]

Figure 4. Common symptoms of Complex Regional Pain Syndrome
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CHAPTER 4 LOWER LIMB
CODING & BILLING
Amy Turner RN BSN MMHC CPC CHC

The lower extremity consists of the hip joint formed by the pelvis and
femur, the knee joint formed by the femur and the tibia, the ankle joint
formed by the tibia, fibula and talus, and the foot comprised by the
metatarsals and phalanges. The joints, tendons, ligaments and mus-
cles of the lower limbs are commonly sites of interventions to help a
patient manage their pain.

Injection into a joint is dependent on the size of the joint the med-
ication is administered into. Each joint injection has two codes to
choose from dependent on whether ultrasound guidance is used.
Joint injections are separated into major, intermediate and small joints.
Joint injections may be reported bilaterally using modifier 50. If
performing a unilateral injection, use of the LT or RT modifier is rec-
ommended to designate laterality. Use of unspecified ICD-10 codes
should not be used as it is apparent which joint is being injected.

» -20610- Major joint/bursa injection (hip/knee/trochanteric bursa)
without ultrasound guidance

» -20611- Major joint/bursa injection (hip/knee/trochanteric bursa)
with ultrasound guidance

« :20605- Intermediate/bursa joint injection (ankle) without ultra-
sound guidance

» -20606- Intermediate/bursa joint injection (ankle) with ultra-
sound guidance

» .20600- Small joint/bursa injection (toes) without ultrasound
guidance

* :0604- Small joint injection (toes) with ultrasound guidance

Injections into the tendon should be clearly documented as to whether
the tendon sheath or the tendon origin or insertion is injected- ex lateral
epicondylitis. Tendon/ligament injections may be reported bilaterally
using modifier 50. If performing a unilateral injection, use of the LT or
RT modifier is recommended to designate laterality. Use of unspecified
ICD-10 codes should not be used as it is apparent which side is being
injected.

» :20550- Single tendon sheath, or ligament, aponeurosis (eg.
“plantar fascia”)
» -20551- Single tendon origin/insertion

Genicular nerve blocks are frequently performed for patients with
knee pain. CPT assistant and the Medicare Correct Coding Initiative
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have stated that even though the superior medial, inferior medial

and superior lateral genicular branches are blocked, correct coding is
64450 x 1 (Other peripheral nerve block). The AMA has proposed a
specific CPT code for genicular nerve blocks effective January 1, 2020.

Genicular radiofrequency ablation per CPT assistant should be report-
ed as 64640 x 3 (Destruction, other peripheral nerve). Keep in mind
that pulsed RF is to be reported with an unlisted code, 64999. Docu-
mentation should always include the temperature and length of time
of lesioning.

Treatment for complex regional pain syndrome in the upper and lower
extremities frequently includes sympathetic blockade. Lumbar sym-
pathetic blocks may be billed bilaterally with the use of modifier 50.
If performing unilateral injections, addition of the LT and RT modifier
to indicate laterality is recommended. This procedure has a medical-
ly unlikely edit of T meaning that payers only expect to see this code
billed once per day. This code doe not include fluoroscopic guidance
and may be reported separately.

¢ -64520- Injection, anesthetic agent; lumbar or thoracic (paraver-

tebral sympathetic)

Joint Injections Code Imaging Notes

Major (shoulder, 20610 | 77002- fluoro Use Modifier 50 if

Hip, Knee) Bilateral

Major (shoulder, 20611 *includes US Use Modifier 50 if

Hip, Knee) Bilateral. Must retain
picture

Intermediate 20605 | 77002- fluoro Use Modifier 50 if

(wrist, ankle) Bilateral.

Intermediate 20606 | *includes US Use Modifier 50 if

(wrist, ankle) Bilateral. Must retain
picture

Small (fingers, 20600 | 77002- fluoro Use Modifier 50 if

toes) Bilat

Small (fingers, 20604 | *includes US Use Modifier 50 if

toes) Bilateral. Must retain
picture

Piriformis, psoas 20553 | 76942/77002 No bilateral applies.

injection If ultrasound used
must retain image.
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Genicular Nerve 64450 report x 1 only per
Block CPT assistant/Medi-
care CCI
Genicular Nerve 64640 Report 64640 x 3
RF
Lumbar Sympa- 6452077003 Use modifier 50 for
thetic Block Bilateral
Single tendon 20550 | 77002-fluoro Use Modifier 50 if
sheath, or liga- Bilateral
ment 76942- US
Single tendon ori- [ 20551 77002-fluoro Use Modifier 50 if
gin/insertion Bilateral
76942- US
TPI- 1-2 muscle 20552 |76942- US Bill per muscle not
per “stick”. Cannot
bill bilat
TPI 3+ muscles 20553 | 76942- US Bill per muscle not

per “stick”. Cannot
bill bilat
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CHAPTER 5

PHARMACOLOGICAL TREATMENT
Charles E. Argoff, M.D., Andrew Dubin, M.D.,

Erica Wegrzyn, BS, PharmD, Grace Ford, M.D., Robert Duarte, M.D.,
Jeffrey Fudin, BS, PharmD, FCCP, FASHP

Introduction:

It has been our collective experience that despite the increased aware-
ness, recognition and utilization of invasive approaches to managing
chronic pain as described elsewhere in this handbook, many people
being treated with such approaches, in addition, continue to concur-
rently utilize pharmacologic approaches to pain reduction. The in-
formation that follows, was presented in the New York Pain Society’s
inaugural pain management handbook and is presented again as it re-
mains as relevant as ever. The information contained within this chap-
ter is meant as a brief guide to many of the non-opioid pharmacologic
strategies currently available. Emphasis is placed on those pharmaco-
logic approaches commonly used in the management of musculoskel-
etal pain, one of the most common type of chronic non-cancer pain
that we encounter as pain management providers. In the future, we
hope to report upon new pharmacologic approaches to the manage-
ment of chronic musculoskeletal pain as they become available.

Acetaminophen (acetoacetic acid-p-phenetidide, APAP) has long
been considered a first line oral agent for the management of the
pain associated with osteoarthritis (OA). Notwithstanding, recent data
supports that APAP has no advantages for OA compared to placebo.
(1) The advantages of APAP include the overall safety profile, although
it may elevate liver enzymes with usual doses when used regularly
beyond 2 weeks. In general APAP is not associated with significant
gastrointestinal risk, and renal toxicity is not generally problematic
except for higher than recommended doses. Caution should be exer-
cised as there is a clear risk for hepatic-toxicity with long term expo-
sure at high doses. Previously acceptable dosing guidelines for APAP
included doses of up to 4 grams per day. With newer data showing an
increased risk for liver toxicity as doses increase, more recent sug-
gestions to limit the total dose to no more than 3 grams per day for
over-the-counter dosing and 4 grams per day under the direction of

a prescribing clinician. Monitoring of liver function enzymes (LFT’s)

is appropriate for patients utilizing chronic APAP. When compared to
nonsteroidal anti-inflammatories (NSAIDS), APAP offers advantages of
avoiding adverse impact to platelet function. This can be of particular
benefit in patient’s status post-surgery, trauma, or in a neurosurgical
ICU status-post intracranial bleed. More recently the use of intrave-
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nous (IV) APAP has become a popular mode of intervention for pain
control for several reasons. The |V form offers advantages of rapid ab-
sorption, higher peak serum concentrations when compared to orals
and does not undergo the classic hepatic first pass effect. Whereas
oral APAP absorption will be slowed in patients on concomitant opi-
oids due to delayed gastric emptying, this is bypassed with IV APAP.
While all of the above would seem to make IV APAP an attractive
option for pain control, its major utility when compared to oral (PO)
APAP is more rapid onset of action and twice the maximum concen-
tration with an equal area under the curve compared to equal doses
by the oral route. Data does indicate better pain control within the first
30 minutes of dosing by IV but no difference between 1to 6-hours
post dose when PO and IV dosing are compared. Furthermore, the
overall use of opioids was not different between the groups. A partic-
ular and somewhat unigue issue associated with the use of IV APAP is
the potential for symptomatic hypotension status post use. Clearly this
limits the utility of the medication in a more mobile pain patient popu-
lation where the risk for orthostatic hypotension may be compounded
by the use of IV APAP . ( 2,3,4)

Nonsteroidal anti-inflammatory drugs (NSAIDs) encompass a broad
group of medications. Salicylates have a long history in the manage-
ment of both Rheumatoid and OA. Propionic acid derivatives including
but not limited to ibuprofen, flurbiprofen, naproxen, and ketoprofen
have also been used for years. Acetic acid derivatives such as sulindac,
indomethacin, and tolmetin can also be used. Failure to respond to
one class of NSAID does not mean that they are ineffective. Changing
class from an acetic acid derivative to a propionic acid derivative or
visa versa, or even within the same class may at times prove effective.
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Table 1: NSAID Chemical Classes

Carboxylic Acids Enoloic Non-Acidic
Acids Acids

Acetic Acids
Salicylic | Carbo- Salicylic | Propionic | Fenamic Oxicams
Acids and Het- | Acids Acids Acid

erocylic

Acids
Aspirin Ketoro- Aspirin Ibuprofen | Mefenamic | Meloxicam | Nabumetone
Difluni- lac Diflunisal | Ketopro- Acid Piroxicam
sal Et- fen

odolac Naproxen

Sulindac Flurbipro-

Indo- fen

L\?Etha- Fenopro-

fen
Tolmen- Oxaprozin
tin

Traditional NSAIDs mechanistically block prostaglandin synthesis
through the inhibition of cyclooxygenase-1 (COX-1) and cyclooxygen-
ase-2 (COX-2). COX-1is considered constitutional under normal cir-
cumstances and is in part responsible for platelet activity by activating
thromboxane synthesis and produces protective prostaglandins within
the gut. COX-2 activity is generally inducible and following an injury

or illness is responsible for pain, inflammation, and fever. COX-2 is also
readily present as a constitutional enzyme in the bowel and macula
densa of the kidney.

Traditional NSAIDs block COX-1 and COX-2 and therefore, provide
analgesia but also can cause Gl distress and increased bleeding risk
which is attributed to COX-1 activity. Selective COX-2 inhibitors, are
associated with fewer Gl side effects due to limited COX-1 inhibition.
Additionally, through a negative feedback loop, COX-2 specific inhibi-
tors stimulate prostacyclin which in turn results in more clotting there-
fore mitigating the increased bleeding risk associated with traditional
NSAIDs. Notwithstanding, this pharmacological mechanism have the
unfortunate outfall of increasing risk for thromboembolism.

The major drawbacks to NSAIDS, as a class of medications, include
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the well documented risks of both Gl and renal toxicity. These risks
increase with long term use and patient age. The risk for renal toxicity
is further increased in patients with underlying diabetes and hyperten-
sion. COX -2 specific NSAIDs are associated with fewer Gl risks com-
pared to classic NSAIDs, but this has only been demonstrated in short
term studies. The most COX-2 specific NSAIDs in order are: etodolac,
then meloxicam, followed by celecoxib. There are no well controlled
studies to show this holds for long term use. The risk for renal toxicity
does not appear to be any different. COX-2 specific inhibitors carry
the same black box warning as NSAIDs. As such caution should be the
watch word with the long-term use of NSAIDs including cyclooxygen-
ase inhibitors. (5,6,7)

Figure 1 Reprinted with permission, Dr. Jeffrey Fudin.
http://paindr.com/wp-content/uploads/2015/12/Relative-Selectivi-
ty-of-NSAIDs-as-Inhibitors_edit.pdf

Questions have been raised as to whether or not NSAIDS are inde-
pendently associated with increasing blood pressures. Proposed
mechanisms include possible impact on prostaglandin synthesis,
cardiac output, or renal function. Other questions regarding NSAIDs
and the potential impact on blood pressure in hypertensive patients is
whether the impact, if there is one, is across all classes of antihyper-
tensive or unique to specific classes of antihypertensive medications.
Data from the literature indicates that NSAIDS as a broad class of
medications is implicated in raising supine mean pressures on average
5mm of Hg. In general, NSAID use was associated with a more signifi-
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cant increase in BP in treated hypertensive patients who were on beta
blockers and/or vasodilators. When diuretics were used the increase in
BP was significantly blunted. (8,9)

Table2

Singh, 1999(24) Cryer, Tarone,

2005(26) 2004(25)
16,500 3200 48/1,000 per-
son-years

Arthritis, Rheu- Based on US Medicare ben-

matism, and mortality data  eficiaries with
Aging Medical accumulated a diagnosis of
Information from 1990s rheumatoid
System (ARA- arthritis or os-
MIS)1 teoarthritis
1999 observa- 2004 observa- 2010 observa-
tional study tional study tional study
Question- Annual deaths  Coxibs had
able accura- of NSAID-in- elevated risk of
cy; based on duced Gl cardiovascular
small number; bleeding disease, and
extrapolated Based on US less Gl bleed
inappropriately mortality a de- ¢/t traditionals
cade earlier Coxibs did not

raise the risk

of all-cause
mortality
NSAIDs are also associated with increased risk for adverse cardio-
vascular events and stroke. A systematic review of community based
controlled observational studies by McGettigan and Henry out of the
UK sheds light on potential risks of NSAIDs while also highlighting the
uniqueness of each NSAID. While the propionic acid derivatives on a
whole seem to be associated with lower risk, naproxen was consistent-
ly associated with significantly less cardiovascular risk, especially for
stroke, than ibuprofen despite both being propionic acid derivatives.
The risk for adverse outcome also appears to be dose dependent with
ibuprofen, not with naproxen again another point of divergence within
the same class of drug. (10,11)

More recently data suggests that chronic use of NSAIDs could be
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associated with an increased risk for second hip fracture after a prima-
ry hip fracture in both men and women. Data, however, is mixed and
largely dependent on animal studies with randomized control studies
in humans lacking. While fracture healing in animals has been exam-
ined, some studies may have examined healing early at only 21 days
after fracture, and animal data does not necessarily predict a direct
human correlation. Several explanations for a possible NSAID impact
on bone health can be posited. It has been suggested that NSAIDs as
a broad class may directly and negatively impact on bone remodel-
ing. COX-2 is involved in cortical bone remodeling and by inhibiting
the production of needed inflammatory prostaglandins to drive bone
remodeling. In essence the balance between resorption and remodel-
ing could be skewed. It is also possible that the population of patients
who take NSAIDs chronically may be at higher risk to fall at baseline
which in turn independently increases their risk for second hip fracture
and other non-vertebral as well as vertebral fractures. (12, 13)

Controversy also exists in the use of NSAIDs for post-operative ortho-
pedic procedures with many providers avoiding use due to concerns
for healing time. Presently, there are no randomized controlled trials
in humans to support such an avoidance of NSAIDs post-operative-
ly, with only limited short term studies completed in animal models.
There is, however, evidence that poor pain control post-operatively

is associated with an increased risk for the development of complex
regional pain syndrome (CRPS). (13, 14)

Another frequently asked questions regarding NSAIDs and surgery is
when should an NSAID be discontinued pre-operatively. As previously
discussed COX-2 specific NSAIDs are associated with lower bleeding
risks compared to traditional NSAIDs and therefore the answer to this
question is not generalizable to the NSAID class as a whole. As such,
it is important for providers to consider bleed risk of the planned
procedure, and COX-2 specificity of the NSAID as well as the half-life,
as agents with increased COX-2 specificity and shorter half-lives may
allow for discontinuation closer to surgery. (15)

Data from the UK makes note that out of 8 million people in the UK
with OA, approximately half of that group takes NSAIDs on a regular
basis, and that this contributes to an annual estimated 2000 deaths
from NSAID side effects in the UK. An increased risk for adverse cardi-
ac events led to the withdrawal of several COX-2 specific NSAIDs and
broad class restrictions and precautions in patients with cardiovascu-
lar pathology. Given these concerns the role of NSAIDs in the long-
term management of OA needs to be carefully considered and other
alternatives need to be fully explored. (5,6,7)

Given the trepidation over using systemic anti-inflammmatory medi-
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cations as a long-term agent, other options have been considered in
terms of delivery and ways to limit systemic load. Topical NSAIDs are
an option that has gained traction.

Topical NSAIDs:

Topical NSAIDS offer the potential advantage of the focal targeted
application of an anti-inflammatory analgesic agent with the advan-
tage of a decreased side effect profile. Other types of topical agents
will be discussed later in this chapter. Topical NSAIDs may have utility
in managing the pain of OA, both as an analgesic agent and an an-
ti-inflammatory agent. Recent research has revealed that OA while not
a classic inflammatory arthropathy does have a clear component of
inflammation associated with it typically manifesting as a secondary
synovitis in response to such factors as joint trauma, mal alignment,
obesity etc. Topical NSAIDs have been shown in a meta-analysis to re-
duce joint pain and improve function, with loss of efficacy with use be-
yond 4-weeks duration. Given that the effectiveness of topical NSAIDs
appears to wane after 4 weeks, they may have their greatest utility for
management of flares of pain. A major benefit of topical NSAIDs when
compared to oral agents is their side effect profile. (16,17,18)

While topical and oral preparations both carry the same black box
warning, which is applied to the broad class of NSAIDS, the signifi-
cantly lower plasma concentrations clearly decrease the risk for
systemic toxicity. Data from Roth and Fuller indicates that the use of
topical diclofenac preparations at a concentration of 1.5% applied QID
was associated with a statistically significant lower incidence of gas-
trointestinal adverse events, as well as significantly lower incidence of
adverse cardiovascular events, as well as laboratory abnormalities in
terms of LFT elevation or changes in serum creatinine when compared
to oral dosing. Work by Holt et al clearly demonstrates the marked
differences between systemic loads seen with application of topical
diclofenac both at 1.5% and 2 % compared with 75mg BID oral di-
clofenac. At steady state, peak exposure from oral diclofenac resulted
in systemic exposure states that were approximately 60-80 fold great-
er than topical preparations. Moreover, and potentially very interesting
was that topical preparations of diclofenac were noted to be eliminat-
ed 4-6 times slower when compared to oral diclofenac. In summary,
the data is consistent with a systemic exposure utilizing the 2 % for-
mulation at approximately 7 % of that noted with comparable dose of
oral diclofenac at steady state. (18,19,20) Diclofenac patch (Flector),
has been found to have similarly systemic peak serum concentrations.
In fact, on day 4 of patch application, serum levels were found to be
less than 1% of the serum levels compared to a single 50mg oral dose
of diclofenac. (21) This provides support for the use of topical NSAIDs
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for localized pain in populations generally thought to be contraindicat-
ed for NSAID use, such as geriatric patients or those with decreased
renal function.

In general, when one looks at topical NSAIDs as a class, the most
common adverse events are associated with local site reaction to the
topical preparation. The most common noted reaction was skin dry-
ness and this was noted in approximately 25-40% of individuals.

Potential issues associated with topical NSAIDs and what in part may
ultimately limit their utility include issues of tissue penetration. Various
vehicles have been used to try and optimize skin penetration while at
the same time limiting issues of skin sensitivity. (22)

Micronized NSAIDs:

Recent developments are pairing nanotechnology and drug design.
Micronized NSAIDs are allowing for increased efficacy with an im-
proved safety profile, by reducing the drug’s particle size and increas-
ing surface are. This increases the rate of dissolution and absorption
allowing for similar efficacy with much lower doses. Studies have
found micronized NSAIDS to have similar Cmax levels, decreased time
to Tmax and lover AUC. At the time of publication FDA approved
micronized NSAID formulations include: indomethacin (Tivorbex), di-
clofenac (Zorvolex), and meloxicam (Vivlodex). (23)

Future of NSAIDs

Research is ongoing to further improve the safety profile and efficacy
of NSAIDs, particularly, hydrogen sulfide releasing therapies in combi-
nation with an NSAID. Studies are currently examining Several H2S-re-
leasing NSAIDs including diclofenac, naproxen indomethacin, ketoro-

lac and aspirin.

Skeletal Muscle Relaxants

Skeletal muscle relaxants remain an ill-defined and confusing enig-
ma to many since they produce a range of divers effects that remain
poorly defined for clinicians. (Table 3).(24-7) Nevertheless, they are
commonly prescribed for musculoskeletal pain. The class includes
carisoprodol, chlorzoxazone, cyclobenzaprine, metaxalone, methocar-
bamol, and orphenadrine.(28) Each of these are FDA approved for the
relief of discomfort associated with an acute, painful musculoskeletal
conditions. Baclofen and tizanidine are FDA-approved for the treat-
ment of spasticity due to multiple sclerosis, spinal cord disease or
injury. Benzodiazepines, most notable diazepam, are also prescribed
for adjunctive relief of skeletal muscle spasm.

Many of these medications are indicated for use during an episode
of acute low back pain. Acute low back pain may include local pain
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and tenderness, muscle spasm, and limited range of motion, but what
actually constitutes painful muscle spasm remains controversial (29)
Muscle spasm may be a variant of the myofascial pain presentation,
and as such not really a spasm. (30)

At the level of the peripheral muscle, tissues are comprised of intra-
fusal fibers that signal changes in muscle length. These lie in parallel
with extrafusal muscle fibers that normally serve to contract or stabi-
lize joints. When muscle tissue is stretched the intrafusal fibers stretch
resulting is an increase in neural discharges carried by afferent nerve
fibers. This signal is transmitted to the dorsal horn and synapses with
alpha-motoneurons in the ventral horn, producing excitatory postsyn-
aptic potentials. The result is a type of negative feedback, with muscle
contraction of the intrafusal muscle fibers where the original stretch
signal originated. These muscle fibers also maintain an efferent com-
ponent, facilitated by small gamma-motoneurons that originate in the
ventral horn of the spinal cord and travel together with the alpha-mo-
toneurons that innervate extrafusal muscle fibers. The gamma-moto-
neurons adjust the sensitivity of the muscle fibers and regulate muscle
tension over a wide range of muscle lengths. This complex system of
afferent and efferent signaling through the motorneurons when at
homeostasis leads to stabilization of muscle structures.

In the dorsal horn a complex network of excitatory and inhibitory
interneurons mediates motor reflexes in response to deep and cuta-
neous stimulation. Such reflexes mediate ipsilateral flexion and contra-
lateral extension in response to noxious stimuli to coordinate a pro-
tective or escape response. Impulses from cutaneous afferents travel
through the dorsal horn of the spinal cord and terminate on excitatory
interneurons, which in turn terminate on presynaptic terminals of

the intrafusal fibers further promoting excitation at the ventral horn
alpha-motoneuron. Inhibitory centers in the bulbar reticular formation
and facilitatory centers from several brain regions further regulate
both corticospinal and reflex muscle activity. (31,32)

Excitatory neurotransmitters in the CNS play a major role in the
modulation of movement in the spinal cord and include substances
like glutamate, aspartate, and substance P. These neurotransmitters
are released from the terminals of primary afferent fibers to mediate
reflexes that enhance motor tone at the spinal level. (33) Gamma-ami-
nobutyric acid (GABA) is a major inhibitory CNS neurotransmitter, that
emanates from supraspinal and interneuronal inputs. GABA is believed
to play a major role in presynaptic inhibition of motor neurons in the
dorsal horn. (33)

A reflex increase in muscle tone activates polysynaptic reflexes
and produces hyperexcitability of alpha and/or gamma motorneurons.
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(34) In chronic muscle spasticity the processes is more complicated
with pathology from supraspinal CNS descending pathways that pro-
duce excessive excitation or diminished inhibition of alpha-motoneu-
rons in the dorsal horn.(35)

Mechanism of Action

The exact mechanism of action for these diverse agents is not clear
although a variety of mechanisms have been proposed. (Figure 1) The
substance mephenesin, an early muscle relaxants, in animal models
affected monosynaptic and polysynaptic reflexes. (36,37) Subsequent
animal data showed that mephenesin and methocarbamol prolonged
the refractory period of skeletal muscle by a direct action on skeletal
muscle fibers. (38) Frankly, surprisingly little has been described about
the effects of commonly prescribed skeletal muscle relaxants such as
cyclobenzaprine, methocarbamol, carisoprodol, and chlorzoxazone on
neurotransmission..

The pharmacologic capacity of other commonly used drugs is less
well characterized in specific relation to muscle spasm. Diazepam, a
benzodiazepine, suppressed polysynaptic reflexes in cats, but required
doses higher than would be used clinically. (39) Benzodiazepines in
general, act by potentiating the postsynaptic effects of GABA within
the CNS. (35) Baclofen (parachlorophenyl GABA) is a lipophilic deriv-
ative of GABA that binds to GABA, but not to GABA, receptors and
may exert its effect, in part, by inhibiting certain excitatory neurotrans-
mitters. (33) Tizanidine, is an a,-adrenergic receptor agonist that may
also act by decreasing spinal excitatory amino acid release. (40)

Centrally-acting Sedative-hypnotic Muscle Relaxants

Carisoprodol

Carisoprodol, although not a controlled substance in the Unit-
ed States, is hepatically metabolized to meprobamate, a schedule IV
controlled substance. Meprobamate produces physical and psycholog-
ical dependence. (41-46) Substance abuse appears to be problematic
with carisoprodol, probably due to meprobamate formation. In recent
years, several states have begun treating carisoprodol as a controlled
substance within their state formularies. Due to the dependence
potential, carisoprodol should be cautiously tapered as opposed to
immediately discontinued following long-term use. In 2007, the Euro-
pean Medicines Agency recommended the suspension of marketing
authorization for carisoprodol-containing products for its 12 member
states concluding that the risk of their use is greater than the benefits.
47)
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Chlorzoxazone

Chlorzoxazone may be less effective than the other skeletal
muscle relaxants. (48) Chlorzoxazone does not have any significant
drug interactions, but does have a significant adverse effect profile
that includes a rare idiosyncratic hepatocellular reaction. (49,50)

Metaxalone

Metaxalone does not have any significant drug interactions and
appears to have a fairly benign side effect profile. Hemolytic anemia
and impaired liver function nay occur, but are uncommon. Neverthe-
less, fatalities attributed to the use of metaxalone have been reported.
(51,52) Metaxalone is contraindicated in patients with severe renal or
hepatic impairment. There are few published placebo-controlled stud-
ies of metaxalone for musculoskeletal pain. (53)

Methocarbamol

Methocarbamol is available in an oral form and a parenteral
form for IV or IM use. Complications with the parenteral form include
pain, skin sloughing, and thrombophlebitis. There are few published
studies comparing it to placebo for the treatment of musculoskeletal
pain. (54)

Antihistamine Muscle Relaxant

Orphenadrine Citrate

Orphenadrine is a derivative of diphenhydramine, (yes, the over
the counter medication) and accordingly exhibits antihistaminic and
anticholinergic properties. There have been reports of severe adverse
reactions with parenteral use (e.g. anaphylactoid reaction). Orphenad-
rine’s anticholinergic actions have been noted to produce significant
adverse effects at high dosages, e.g. tachycardia, palpitations, urinary
retention, blurred vision. (55)

TCA-Like Muscle Relaxant
Cyclobenzaprine

Cyclobenzaprine is more structurally and pharmacologically
similar to the tricyclic antidepressants, particularly amitriptyline, than
it is to the centrally acting sedative-hypnotic skeletal muscle relaxants.
As with the other skeletal muscle relaxants, cyclobenzaprine does not
act directly on muscle tissue. (56) It is interesting to note that the 5
mg dose resultsin similar clinical efficacy with less sedation than the 10
mg dose. (57).

The value of muscle relaxant monotherapy remains uncertain.
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This appears to apply to cyclobenzaprine as well. In an open-label
study of patients with acute neck or low back pain associated with
muscle spasm who were randomized to be treated for seven days
with either cyclobenzaprine 5 mg orally three times daily alone or with
cyclobenzaprine 5 mg orally three times daily in combination with
ibuprofen at doses of 400 mg orally three times daily or 800 mg three
times daily, no significant treatment differences were found among
these groups. (58)

Since cyclobenzaprine has a similar adverse event profile as the tricy-
clic antidepressants, one might want to avoid using cyclobenzaprine
and a tricyclic antidepressant concurrently unless the combination

is truly clinically indicated. Anticholinergic side effects including dry
mouth, urinary retention, and constipation occur with cyclobenzap-
rine. Use of cyclobenzaprine is contraindicated in the setting of ar-
rhythmias (with fatal consequences reported), congestive heart failure,
hyperthyroidism, or during the acute recovery phase of a myocardial
infarction. Concurrent use with pro-serotonergic agents such as selec-
tive serotonin reuptake inhibitors (SSRIs) may predispose patients to
life-threatening serotonin syndrome. (59)

Concomitant use of cyclobenzaprine with tramadol may place
patients at higher risk for developing seizures. (56) Concomitant use
of cyclobenzaprine with monoamine oxidase inhibitors or use within
14 days after their discontinuation is contraindicated. Cyclobenzaprine
can enhance the effects of all medications with CNS depressant activi-
ty. Older patients appear to have a higher risk for CNS related adverse
reactions, e.g. hallucinations and confusion, when using cyclobenzap-
rine. Since withdrawal symptoms have been noted with the sudden
discontinuation of chronic cyclobenzaprine, use of a medication taper
is advised

GABA Agonist Muscle Relaxants
Diazepam

Diazepam is the most commonly prescribed and references d
benzodiazepine in the treatment of muscle spasms. (60) It has hyp-
notic, anxiolytic, antiepileptic, and antispasmodic properties. Sedation
and abuse potential are the main concerns with this agent and class. It
is important to slowly taper this agent after long-term use, as opposed
to abrupt removal to avoid any withdrawal symptomes.

Baclofen

Studies have shown baclofen to have superior efficacy than diazepam.
(25) Baclofen is unique in that it can be administered intrathecally in
cases of severe spasticity and for patients who do not tolerate or have
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failed oral therapy. Baclofen should be tapered slowly after long-term
use to avoid a withdrawal reaction and rebound phenomena. It should
be used with caution in the elderly and for patients with renal impair-
ment.

Central Alpha - 2 Agonist Muscle Relaxants

Tizanidine

Tizanidine is related chemically to clonidine, but has significantly less
antihypertensive effect. (61). The main adverse effect for most patients
with this agent is sedation. (62) Currently tizanidine is FDA approved
for the management of increased muscle tone associated with spas-
ticity resulting from central nervous system disorders, such as multiple
sclerosis or spinal cord injury. Two studies report use of tizanidine in of
back pain or muscle spasm, either alone or in combination with ibu-
profen, and another reports effectiveness in myofascial pain.(63-65)

A multicenter, placebo-controlled study evaluated the efficacy and
safety of tizanidine in the treatment of low back pain; tizanidine was
found to provide more pain relief and less restriction of movement
than placebo. Drowsiness was the most common side effect but acute
low back pain patients, this effect may actually be desired, especially
at night. (63) A study of 105 patients with acute low back pain who re-
ceived tizanidine 4 mg orally three times daily with ibuprofen 400 mg
orally three times daily or ibuprofen 400mg orally three times daily
compared to placebo. The results suggested that the tizanidine/ibu-
profen combination was more effective for moderate or severe acute
low back pain than ibuprofen only. (64).

Acute Low Back Pain

Available data indicate that skeletal muscle relaxants are more effec-
tive than placebo to relieve acute low back pain. (58) Unfortunately,
most of the data are dated, and are derived form studies for which
the designs and analyses that would not be acceptable today. No data
clearly show that any one agent as more efficacious than another.
Some data suggest that chlorzoxazone may be less effective than oth-
er drugs, and as such, puts into question the use of this agent. (48,66)

Most clinical guidelines list skeletal muscle relaxants as optional agents
for use individually or in combination with a non-steroidal antiinflam-
matory agent (NSAID). The federal clinical practice guideline pub-
lished in 1995 specifically noted that skeletal muscle relaxants alone or
in combination with an NSAID were no more effective than using an
NSAID alone.(67) This conclusion has been supported in systematic
reviews. (48,66) Skeletal muscle relaxants have been shown to more
effective than placebo for patients with acute LBP with respect to
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outcomes such as short-term pain relief, global efficacy and improve-
ment of physical outcomes.(68-71) A meta-analysis of cyclobenzaprine
studies for acute low back pain concluded that, despite limitations in
the available evidence, the combination of a NSAID with cyclobenzap-
rine may be appropriate(72) It is probably best to consider the use of
skeletal muscle relaxants as an adjunct or alternative to NSAIDs- this is
especially important for patients for whom NSAID toxicity is a concern
or when NSAID monotherapy proves suboptimal.

Systematic reviews have been published regarding the randomized
controlled trials of muscle relaxants in the treatment of low back pain.
(48,66,73) These concur that there is strong evidence that muscle
relaxants are more effective than placebo for acute low back pain, but
do not indicate superiority of a specific type of muscle relaxant. Mus-
cle relaxants also appear to be useful in acute cervical pain presenta-
tions. (74-76)

Baclofen and tizanidine are well established for the treatment of spas-
ticity secondary to upper motor neuron or spinal disorders. (35, 40,
77) Limited clinical evidence exists for the treatment of acute muscle
spasm with baclofen. As noted previously, tizanidine has some evi-
dence but can be extremely sedating especially at analgesic doses.

Chronic Low Back Pain

Despite the common use of skeletal muscle relaxants, relatively few
data clarify their appropriateness in the treatment of chronic back
pain. (48, 73) No skeletal muscle relaxant has an indication for use in
chronic back pain yet they are often prescribed on a long term ba-

sis. (78) When used in acute back pain, skeletal muscle relaxants are
used to treat muscle spasms and associated pain during the normal
recovery period of 1to 3 weeks. Since this also correlates with the time
course that most patients recover from their acute injury, it is difficult
to discern the exact nature of the utility for these medications.

Skeletal muscle relaxants have CNS depressant effects and must be
used with caution, particularly for patients with concomitant use of
alcohol, anxiolytics, opioid analgesics, or other sedating medications.
There is strong evidence that skeletal muscle relaxants are associated
with increased risk for adverse effects related to the central nervous
system.(48,66,73) Patients appear to benefit from less pharmaco-
therapy, especially avoiding substances that may cloud cognitive and
functional capacities. (79)

Topical Analgesic Balms

Applying medicines topically is an ancient practice, that, while often
perceived as pragmatic can become quite problematic. Many ancient
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cultures utilized a variety of natural substances (e.g. herbs and plants)
for a variety of medicinal uses, including analgesia. Today a variety

of topical remedies is available to patients with painful conditions,
primarily as over-the-counter (OTC) analgesic balm, many of which
have been available for decades. The majority of these preparations
contain counter-irritants such as camphor, menthol, and salicylates
either alone or in combination with each other or a variety of other
medicinal ingredients. Capsaicin, a counter-irritant, and non-salicylate
NSAIDs are also available in prescription and OTC topical formulations.
Lidocaine and a variety of other substances used topically as well for
musculoskeletal pain.

Topical drug administration would appear to maintain many potential
benefits, especially in pain presentations that have a defined local and
peripheral component. (80) The most obvious benefit is avoiding ef-
fects common with systemic administration of analgesics, e.g. adverse
effects, drug interactions, need for an effective serum concentration.
At the same time topical administration can be prone to a variety of
limitations, often inversely related to the benefits of topical applica-
tion. Benefits and limitations are summarized in Table 4. Direct topi-
cal drug application appears to avoid numerous problems that occur
with systemic administration of medications. This is especially true

for NSAIDs, where toxicity with systemic administration can be very
difficult for many patients. As described below, topical NSAIDs appear
to be useful for some acute pain presentations, (e.g. soft tissue injuries
and postsurgical pain).

NSAIDs have the most evidence base among the topical analgesics.
Moore and colleagues conducted a meta-analysis reviewing analge-
sic efficacy for acute pain related to soft tissue trauma, sprains, and
strains. (81) They also analyzed pain relief for chronic pain conditions,
such as osteoarthritis and tendonitis. The number needed to treat
(NNT) was 3.9 for the acute pain conditions and 3.1 for the chronic
pain conditions. The authors noted that local skin reactions were un-
common (3.6% of patients) in the studies. As could be expected, sys-
temic adverse effects were extremely uncommon at less than 0.5% of
patients exposed to this drug class. The evidence is not as compelling
for the role of topical NSAIDs when compared to oral administration.
(82) While topical administration does not appear to afford the same
therapeutic profile, this route of administration is also better tolerated
and may be of benefit in patients who would not otherwise be able to
use an NSAID orally.

Topical Counterirritants

Topical counterirritants comprise a group of substances primarily
for use by patients in a variety of OTC analgesic compounds. These
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include capsaicin, camphor, menthol, and salicylates which appear
to provide analgesic benefit by desensitizing peripheral nociceptive
receptors. Galeotti and colleagues suggested that menthol’s analge-
sic properties may be mediated through selective activation of kap-
pa-opioid receptors (83).

Capsaicin appears to have the best evidence for use among the top-
ical analgesics, primarily in osteoarthritis. Analgesic activity for cap-
saicin is attributed to depletion of substance P from peripheral nerve
terminals. This requires both time and consistent dosing. A recent
systematic review of topical capsaicin for musculoskeletal pain found
an NNT of 8.1 for pain relief. (84) A variety of guidelines list capsaicin
as a useful adjunct for use in patients with osteoarthritis. The Europe-
an League Against Rheumatism (EULAR) and the American College of
Rheumatology both recommend capsaicin for the treatment of pain

in osteoarthritis.(85,86) The main issue related to capsaicin use is the
adverse effect profile, which occurs to some extent with all patients,
and is an expected consequence of the mechanism of action. In the
aforementioned systematic review, side effects were problematic in
approximately one-third of the patients. (84) Typical experiences
include local adverse reactions such as pain upon application, burn-
ing, stinging, and redness at the site of application. This adverse effect
profile is probably the biggest disadvantage for this medication, caus-
ing either early discontinuation or reduced patient compliance leading
to absence of efficacy. (87,88)

The other counter irritants can be classified as rubefacients, including
salicylates. There are few good efficacy data for these medications,
probably in part because these substances have been used for so
long. The benefit of these agents may also be due to the actual ad-
ministration process, i.e. rubbing, causing increased stimulation in the
area.

While salicylates may also have activity similar to other NSAIDs, their
topical mechanism remains poorly elucidated. Mason and colleagues
reviewed the use of topical salicylates for acute musculoskeletal pain.
(89) These authors noted that topical salicylates produced a signif-
icant reduction in pain compared to placebo, with a NNT of 2.1. The
benefit of this medication class for chronic use is limited by both lack
of efficacy data and the potential for adverse effects with continued
administration.

The reader may be aware that there are various compounding phar-
macies that sell mixtures of various medications to be applied topi-
cally- the role of these preparations in the management of musculo-
skeletal pain is difficult to assess. No such compounded preparation is
FDA approved and while there are many anectdotal reports of good
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outcome, there are no high qualtiiy published studies.

Conclusion

Skeletal muscle relaxants and topical analgesic balms comprise a cad-
re of substances that are commonly used for a variety of pain condi-
tions. Skeletal muscle relaxants have value for acute back pain, mainly
as adjunctive agents with other forms of analgesia and physical ther-
apy. The use of these agents in chronic pain conditions remains con-
troversial. This is in part due to the lack of efficacy data available for
the use of these substances in chronic back pain conditions. Moreover,
these agents maintain a substantial adverse effect profile that often is
counter productive for patients with chronic pain.

Topical analgesic balms are commonly used for self-care in acute
painful conditions. Capsaicin is the one substance within this group
with potential value in osteoarthritis. The main challenge with this sub-
stance is managing expectations and adverse effects.
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Table 3
Pharmacotherapies Commonly Used for Muscle Spasm

Onset | Duration | Common | Side Effects | Important
Dosing Drug Inter-
actions

Sedative

Carisoprodol | 30 min | 4-6 hours | 350 PO ataxia, dizzi-

(Soma) QID ness, drows- | Additive
iness, N/V, effects with
withdrawal alcohol and
potential other CNS

Chlorzoxaz- ~1 3-4 hours [ 250-750 | dizziness, depressants

one hour mg PO drowsiness,

(Parafon TID-QID. headache,

Forte) N/V

Metaxalone 1hour |4-6 hours | 400-800 | dizziness,

(Skelaxin) mg PO drowsiness,

TID headache,
N/V, rash

Methocarba- | 30 min | N/A 750-1000 | blurred vi-

mol (PO) mg PO sion, dizzi-

(Robaxin) QID ness, drows-
iness

TCA Like

Cyclobenzap- | ~ 1 12-24 5-10 mg drowsiness, Additive

rine hour hours PO TID dizziness, dry | effects with

(Flexeril) mouth alcohol and

other CNS
depres-
sants; Sei-
zures with
tramadol
and MAOlIs;
Additive
effects with
tricyclic
antidepres-
sants

Antihistamine
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Orphenadrine | 1 hour | 4-6 hours | 100 mg tachycardia, | Additive
(Norflex) (PO) PO BID lighthead- effects with
edness, N/V, [ alcohol
dry mouth and other
CNS de-
pressants;
Coadminis-
tration with
propoxy-
phene can
lead to con-
fusion, anx-
iety, and/or
tremors
GABA Type
Diazepam 30 Variable, 2-10 mg sedation, Potentiation
(Valium) min- depend- PO TID fatigue, of effects
utes ing on hypoten- when taken
(PO) elimina- sion, ataxia, with phe-
tion respiratory nothiazines,
depression opioids,
barbi-
turates,
MAOIs
Baclofen 3-4 Variable 5 mg PO drowsiness, Antide-
(Lioresal) days (PO) TID titrat- | slurred pressants
(PO) 4-6 hours | ed up to speech, (short-term
30 min [ (T) 40-80 hypotension, | memory
amn mg/day constipa- loss); addi-
tion, urinary | tive effects
retention with imipra-
mine
Central Alpha 2 Agonists
Tizanidine 2 Variable 2-8 mg drowsiness, Additive
(Tizanidine) weeks PO TID - dry mouth, effects with
QID dizziness, alcohol
hypotension, | and other
increased CNS de-
spasm/tone pressants;
reduced
clearance
with oral
contracep-
tives
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Table 4

Benefits and Limitations of Topical Analgesics

(adapted from ref 79)

Benefits

* Avoid need for oral absorp-
tion
* Avoid metabolic complica-

tions and systemic adverse
effects

* Ease of dose termination in
the event of untoward side
effects.

¢ Direct access to the target
site Convenient administra-
tion

e Improved patient accep-
tance and adherence

* Alternative route when oral
not viable (e.g. patient with
emesis)

Figure 2

Limitations

* Absorption pharmacokinetic issues
due to molecular size, lipophilicity,
and skin permeability

e Topical enzymatic activity may
occur and reduce efficacy.

* Localized skin irritation, such as
erythema can occur.

Agents by Proposed Mechanism of Action

CNS Depressants

® Antihistamine
orphenadrine

® Sedatives

carisoprodol, chlorzoxazone, metaxalone, methocarbamol

® TCA-like
cyclobenzaprine

Central Alpha-2 Agonists
tizanidine

GABA Agonists
baclofen
benzodiazepines
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CHAPTER 6

MIGRAINE MANAGEMENT
Grace Forde, MD, Robert A. Duarte, MD and Charles Argoff, MD.

MIGRAINE MANAGEMENT

The Landmark Study revealed that of patients presenting to a primary
care office with headache and having a normal physical examination,
once a secondary head- ache has been ruled out, 94% of them will
fulfill IHS criteria for migraine: 76% for deflnite migraine and about 18%
for probable migraine.

INTERVENTIONAL TREATMENT FOR MIGRAINE
Onabotulinum Toxin A

Onabotulinum toxin type A (Botox) is derived from the anaerobic
bacteria Clostridium botulinum. It has been FDA approved for the
treatment of Chronic Migraine since October 2010. CM are defined as
greater than 15 headache days a month for more than 3 months and at
least 8 of these days have migraine features. These headaches should
last at least 4 hours.

Onabotulinum toxin A plays a role in regulating pain pathways by im-
pairing release of substance P, glutamate, and calcitonin gene related
peptide (CGRP). Although the exact mechanism of action of onabot-
ulinum toxin type A in the prophylactic treatment of CM has not been
fully elucidated, the current notion is that one component com- prises
inhibition of neuropeptide and neurotransmitter release from peripher-
al trigeminal sensory nerve terminals, and this consequently mitigates
development of peripheral sensitization and, secondarily, central sensi-
tization (Fig. 1).

The injections are performed every 12 weeks using a 30 guage %2 inch
needle. The BOTOX is reconstituted with preservative free normal
saline injecting 4 cc into a 200 unit vial or 2 cc into each 100 unit vial.
The protocol states 5 units into each specified site totaling 155 units
per treatment. At the clinician’s discretion, an additional 40-45 units
can be injected resembling the follow my pain protocol. However, the
studies to do generally support the additional units. The entire pro-
cedure can be done in the sitting position. If the patient is prone to
lightheadedness, the procedure can be performed in the lying supine
position for the forehead and temple region injections. Patient should
be advised to wait approximately 4 weeks following injections to
expect results although benefit has been seen at the 2 week mark. To
determine success from BOTOX, three separate trials should be per-
formed. If significant benefit has not occurred by the 9 month mark,
discontinuation of this intervention should be considered.
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The most common adverse events were mild to moderate in severity.
Only neck pain (8.7%) and muscular weakness (5.5%) were reported
in greater than or equal to 5% of patients treated with onabotulinum
toxin A. Eyelid and eyebrow ptosis are other side effects that are seen
if proper technique is not observed.

PERIPHERAL NERVE STIMULATION FOR THE TREATMENT OF
PRIMARY HEADACHES

Despite the advances made in the treatment of headaches over the
last few decades, subsets of patients either do not achieve adequate
pain relief or cannot tolerate the side effects of typical migraine med-
ications. Electrical stimulation of peripheral nerves via an implantable
pulse generator seems to be a good alternative for patients with treat-
ment-refractory headaches.27 However, this remains an off-label use in
the United States. Before the trial, patients should have tried multiple
rescue and preven- tive medications.

Several clinical trials show considerable evidence supporting the use
of peripheral nerve stimulator (PNS) for headaches not responding to
conservative therapies.

Fig. 1. Botox injection sites for migraines. (Courtesy of Allergan USA,
Inc, Irvine, CA; with permission. BOTOX® is a registered trademark of
Allergan, Inc.)
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However, the mechanism by which PNS improves headaches or pre-
dicts who will benefit from PNS stimulation remains uncertain. The
decision to use PNS should be individualized based on patient suffer-
ing and disability.

When a trial or permanent PNS implantation is considered, it is im-
portant to evaluate cost-effectiveness and psychological evaluation.

A psychological evaluation is essential and should be performed to
rule out second- ary gain, drug abuse, unresolved legal issues, as well
as somatization or untreated depression.

Most chronic headache patients receive nerve blocks such as occipital
nerve block or supraorbital nerve block before proceeding with a PNS
trial. Whether positive response to nerve blocks with short-acting local
anesthetics is a predictor of success- ful PNS trial is debatable.

Contraindications include anatomic defect or infection at the implant
site, bleeding tendency, terminal disease, need for a cardiac pacemak-
er, pregnant or nursing, need for future MRI imaging, and metal allergy.

Infection is a serious complication, and lead migration is the most
common complication.

There are many good reviews about neurostimulation in headaches.
One such article is “Pearls and pitfalls: Neurostimulation in headaches.

Migraine trigger site deactivation surgery should be considered a last
ditch effort in patients with severe disability from chronic refractory
migraines.
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The procedure for injection of botulinum toxin is reported with CPT
code 64615. Use of modifier 50 is not appropriate for this code as the
code specifically states “bilateral”. Documentation should include the

name of each muscle injected and the number of units injected.

* 64515- Chemodenervation of muscle(s); muscle(s) innervated by
facial, trigeminal, cervical spinal and accessory nerves, bilateral
(eg, for chronic migraine).

Correct reporting of administration of onabotulinum toxin A (JO585)
for relief of migraine headaches is extremely important to ensure
proper reimbursement of this medication. This medication is reported
per unit injected.
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» JO585- Injection, onabotulinumtoxin A, 1 unit

Medicare requires the usage of the JW modifier to report medication
wastage. The usual dosage of toxin injected is 155 units therefore

45 units is wasted. In this situation, documentation should clearly
indicate “155 units given, 45 units wasted”. Correct reporting of this
would be:

¢ JO585 x 155 units
* JO585- JW modifier x 45 units

Refer to your payor policies regarding requirements for reporting
wastage.
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CHAPTER 7
PLATELET-RICH PLASMA
Richard A. Gasalberti MD, [saac J. Kreizman MD,
Aziz Abdurakhimov MD, Michael Garbulsky PA

Platelet-rich plasma (PRP), also known as autologous conditioned
plasma, is a autologous mixture of highly concentrated platelets rich
in growth factors, which are actively secreted by platelets and playing
important role in tissue healing. PRP contains a 3- to 5-fold increase in
growth factor concentrations which is optimal for would healing.

Preparation:

There is a wide variation in the reported protocols for standardization
and preparation of PRP. Varying on PRP cell content and fibrin struc-
ture four main families of preparations can be easily defined according
to Ehrenfest et al. (2009)

1.Pure Platelet-Rich Plasma (P-PRP), such as cell separator PRP,
Vivostat PRF or Anitua’s PRGF—preparations without leucocytes
and with a low-density fibrin network, named P-PRP gel after
activation.

2.Leukocyteand Platelet-Rich Plasma (L-PRP), such as Curasan,
Regen, Plateltex, SmartPReP, PCCS, Magellan, Angel or GPS
PRP—preparations with leucocytes and with a low-density fibrin
network, named L-PRP gel after activation. L-PRP may be det-
rimental to the healing of injured tendons because it induces
catabolic and inflammatory effects on tendon cells. L-PRP could
benefit early-phase healing because of its ability to fight off
infections, whereas P-PRP could be used for late-stage healing
because of its anabolic effects &l

3.Pure Plaletet-Rich Fibrin (P-PRF), such as Fibrinet —preparations
are without leucocytes and with a high-density fibrin network.
An activated gel form of this product does not allow it to be
injected.

4. Leukocyte- and Platelet-Rich Fibrin (L-PRF), such as
Choukroun’s PRF—preparations with leucocytes and with a
high-density fibrin network.

Nowadays a PRP is widely used in different clinical scenarios, such as
orthopedics, surgery and healing therapies, as a growth factor pool for
tissue regeneration, pain reduction with functional improvement. Stud-
ies into its clinical efficiency are not definite and one of the main rea-
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sons for this is that different PRP preparations are applied, prompting
different responses that cannot be compared. Platelet quantification
and the growth factor content definition must be defined in order to
understand molecular mechanisms behind PRP regenerative strength.

PRP preparation by process known as differential centrifugation has
been greatly simplified so that it can be used in the office setting as
well as the operating room. It is very important for physician to know
which FDA-cleared PRP devices produced the definite platelet con-
centrations and release of a therapeutic level of bioactive growth fac-
tors. Numerous factors contribute to platelet concentration gradient
such as the platelets size, the biological difference among individuals
and hematocrit variability. Centrifugation process must be sterile and
precisely suited to platelet separation and sequestration in definite
concentrations without damaging or lysing them. Centrifugal accel-
eration, time, blood volume, and minimization of the platelet gradient
before sampling are significant aspects to ensure reproducible compo-
sitions within the autologous nature of PRP. According to Dugrillon et
al I more attention should be given to the quality of PRP than to the
number of platelets concentrated. There is another study by Kececi et
al., showing that a definite platelet concentration might be obtained
by adjusting centrifugation force individually according to the person-
al baseline value ™. There are many protocols for preparation of PRP
each having its own standardized parameters and claimed results. The
basic principle PRP preparation is a 2-phase centrifugation process.
PRP method briefly described below.

» Collect of around 34 cc of venous blood from patient in tubes
(8.5ml x 4 tubes) that containing anticoagulants. Most protocols
use large bore needles (>22) to draw the blood. Anticoagulants
with citrate and dextrose of sodium citrate are recommended.

» First spin. Centrifuge tube at a low speed

» Transfer the supernatant plasma into another empty sterile tube
» Second spin. Centrifuge tube at a higher speed

» Remove the upper 2/3rd of platelet-poor plasma

» Gently shake the tube to homogenize the lower 1/3@ which is PRP
with platelet pellets at the bottom of the tube

* 5ml of homogenized PRP ready to use

Also, there is another 2-phase centrifugation process called Buffy coat
method, where whole blood stored at 20°C to 24°C before “high spin”
centrifugation. There is three layers are formed after first spin, the top
layer consisting of platelet poor plasma, the middle layer consisting of
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platelets and WBCs and the bottom RBCs layer. The top platelet poor

plasma layer is removed and the middle buffy-coat layer is transferred

to another sterile tube after that it is centrifuged at low speed to sepa-
rate WBCs from Platelets.

Currently, the majority of orthopaedic applications for PRP can be
grouped into 1 of 4 categories: chronic tendinopathies, acute ligamen-
tous injuries, muscle injuries, and intraoperative augmentation. PRP
has been used to induce a local healing response in conditions such
as rotator cuff tendinopathy and rupture, lateral epicondylitis, patellar
tendinopathy, achilles tendinopathy, and plantar fasciitis. Many re-
searchers claim effectiveness of PRP use in patients with knee osteo-
arthritis by alleviating joint inflammation, cartilage destruction and
bone damage, and repairing joint tissue 371 The recent systematic
review and meta-analysis on efficacy of platelet-rich plasma as con-
servative treatment in orthopaedics indicated very borderline effec-
tiveness of PRP and does not support the use of PRP as conservative
treatment in orthopaedics . According to Lim et al., PRP may vyield
better outcomes in the long term, over 24 weeks, for patients with
rotator cuff tendinopathy compare to corticosteroids which are effec-
tive in the short-term pain reduction and functional improvement 32,
Use of different PRP preparations with varying dosage and qualities,
patient-related factors such as age, gender, disease history, different
injection methods and different protocols makes the real effectiveness
of PRP use unclear.
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CODING & BILLING
Amy Turner RN BSN MMHC CPC CHC

Platelet rich plasma injections have been assigned a Category-Ill code
by the AMA. Code 0232T should reported when platelet rich plasma
is injected into any site.
¢ 0232T- Injection(s), platelet rich plasma, any site, including image
guidance, harvesting and preparation when performed
* This code should not be reported in conjunction with in CPT
codes used for tendon, ligament or joint injections:
20550, 20551, 20600, 20604, 20605, 20606, 20610,
20611, 20926, 36415, 36592, 76942, 77002, 77012,
77021, 86965, 0481T)

Review of payer policies/precertification is recommended a many pay-
er consider this therapy investigation/experimental.
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CHAPTER 8

CERVICAL SPINE
Sekhar Upadhyayula, MD., Pablo Cuate, Pre-Med

The purpose of this guide is to inform and help physicians that are in-
terested in practicing pain management procedures. This guide should
not be used in replacement of actual training but as a supplement for
what is learned in training sessions.

CERVICAL ESI

Indications:

The cervical interlaminar epidural ap-
proach is useful in treating a wide variety
of pain symptoms such as radicular pain
associated with discs, spinal stenosis but
also herpes zoster flareups.

Cervical epidural tips: The space in

the cervical epidural area is narrowest.
Therefore considerable experience and
expertise is required before attempting
this. Because of the close proximity and
presence of the spinal cord, the patient
should be alert and able to communicate
during needle placement and access of
the epidural space. A pillow under the
chest allows forward flexion of the neck
and can double the size of the epidural
space giving a greater margin of safety.

A saline filled loss of resistance (LOR)
syringe provides greater safety when
combined with a continuous loss resis-
tance technique. The rationale is that
noncompressible nature of the saline
in the loss resistance syringe allows for
better tactile feel while immediately entering the epidural space.

Anatomy:

A cervical vertebra has a spinous process that melds into bilateral lam-
inae. The epidural space is anterior to the laminae, lateral to the pedi-
cles and posterior to the vertebral body; therefore access into space is
between the interlaminar space slight paramedian.

In the lumbar region, however, the spinous process attaches to the
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lamina almost horizontally allowing for a midline perpendicular ap-
proach. The epidural space is a potential space that surrounds the
layers of the spinal canal. The contents include valveless epidural veins
and lymphatics and an abundance of connective tissue and fat. The
importance of the vasculature cannot be overemphasized as the valve-
less veins can increase with increases in intra-abdominal pressure re-
ducing the size of the space. This is important as abdominal pressure
can increase the chances of inadvertent ‘wet tap’.

Hanging drop Technique: Previous technique using sitting position,
with a drop of saline at the end of the epidural needle which is ad-
vanced until the saline drop is ‘sucked’ in by the negative epidural
pressure s less commonly used. This is not as sensitive as the continu-
ous saline LOR technique.

Technique:

With the patient in the prone position, a pillow is positioned under the
chest to allow forward flexion of the neck. Intravenous access is main-
tained and identification of the midline spinous processes, the C7/T1
space is identified.

After anesthetizing the region with lidocaine, a 20gauge Tuohy epidur-
al needle is advanced until contact with the bony lamina is made. The
needle is then gently “walked” off of the superior part of the lamina
until ligament flavum is engaged.

At this point using a saline-filled loss of resistance syringe continuous
advancement is made until loss of resistance is encountered. Con-
firmation with contrast is made noting the typical pattern of spread
within the epidural space, notably a soap bubble appearance. Verbal
communication with the patient is essential at this point, followed by
incremental injection of a non-particulate steroid. The needle is re-
moved from the epidural space and removed with gentle aspiration.

Post-Procedure:
The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes.

CERVICAL MEDIAL BRANCH BLOCK

Indications:

Cervical Medial Branch Blocks are performed typically when a patient
presents pain in the zygapophysial joints. Medial Branch Blocks are
chosen over intra or peri articular joint blocks because of the superior
diagnostic specificity.
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Anatomy:

The zygapophysial joints lie postero-
laterally at the junction of the lamina
and pedicle. The zygapophysial joints
are true joints with cartilaginous sur-
faces with a synovial lining. Each ver-
tebra has a superior and inferior artic-
ular process which form the joint. The
cervical facet joints are angled parallel
to the axial plane and become steeper
in a cephalad-caudad direction to-
wards the lower neck. This allows for
a wide range of flexion, extension, and
rotation.

Technique :

The fluoroscopic tube is placed di-
rect posterior to view the anatomy

of the of the pillar. The overlying skin
over C3-C7 pillar is infiltrated with 1%
lidocaine Tml, and a 25 gauge blunt
bevel spinal needle with a curved tip is
advanced to the ‘waist’ of the articular
pillar.

With the tip of the needle in its final

position at the waist of the articular

pillar, appropriate anterior-posterior
and lateral images should be documented. On the lateral view, the tip
of the needle is at the midpoint of the trapezoid shape of the articular
pillar.

Each level is injected with a non-particulate steroid and 1% lidocaine,
total volume not to exceed 0.5 ml per level. (the low volume improves
the diagnostic specificity).

Note: It is easier to document needle tip position at higher cervical
levels because of the absence of the lateral image impeding shoulders.
At lower levels, it is often helpful to have an assistant gently pull down
the relaxed shoulders to help extend the neck and get a better view.
However, in those with more musculature, shorter next, and a beefier
build, it may be challenging to get a true lateral. In this case, a ‘swim-
mers’ view may be useful.

Cervical medial branch blocks at levels C1, C2, C3, and C4, are often
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easier to perform with the patient lying on their side allowing for more
direct gun barrel view and axis to the articular pillar.

Post Procedure:

The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes. Prior to discharge, facet provocation is tested
on the side with pain and the percentage improvement documented.

CERVICAL MEDIAL BRANCH BLOCK RF

Indications:

Cervical Medial Branch Blocks RF is
performed typically when a patient
presents pain in the zygapophysial
joints and after a minimum of two trials
of CMBB have been performed with
significant relief. Medial Branch Blocks
are chosen rather than lumbar epidur-
als because of the superior diagnostic
specificity that is located upon physical
examination from patients.

Anatomy:

The zygapophysial joints lie posterolat-
erally at the junction of the lamina and
pedicle. The zygapophysial joints are
true joints with cartilaginous surfaces
and a true synovial lining. Each vertebra
has a superior articular process and the
inferior articular process. The cervical
facet joints are angled parallel to the
axial plane and become steeper in a
cephalad-caudad direction towards the
lower neck. This allows for a wide range
of flexion, extension, and rotation.

Technique:

The fluoroscopic tube is angled directly posterior AP, to view the anat-
omy of the of the pillar. The overlying skin is infiltrated with lidocaine,
and then a 22 gauge curved tip RF needle is inserted and advanced to
the mid position (waist) of the pillar and periosteum contacted. The
needle is then advanced under true lateral fluoroscopy to the middle
third of the articular pillar while constantly maintaining osseous con-
tact. Sensory and motor stimulation is performed with the patient

76 CLINICIANS GUIDE TO OPIOID SPARING PAIN MANAGEMENT



verbalizing accurate location of pain in the cervical area. Then 0.25 ml
of lidocaine 1% is injected to anesthetize the medial branch nerve and
also to improve the size of the lesion. An RF lesion with T: 80 degrees
and duration of 90 seconds is created. The cannula tip is repositioned
Tmm up and T mm down from the original point. Dexamethasone is
injected at the end of the procedure. RF needle are removed.

Post-Procedure:

The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes, ice can be used to decrease pain. Typical re-
sults are seen in one to two weeks.
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CHAPTER 8 CERVICAL SPINE
CODING & BILLING
Amy Turner RN BSN MMHC CPC CHC

Cervical Spine procedures often seen in pain management include
cervical epidural injections, facet joint injections, medial branch blocks
and radiofrequency ablation. With all injections please be aware of
payer guidelines. Many payers have specific guidelines surrounding
medical necessity and frequency.

Cervical transforaminal injections may be reported bilaterally by add-
ing modifier 50.

62320 Interlaminar cervical epidural injection without imaging
guidance

62321 Interlaminar cervical epidural injection with imaging guid-
ance (fluoroscopy or CT)

(Do not report 62321 in conjunction with 77003, 77012,
76942)

64479 Cervical transforaminal injection, with imaging guidance
(fluoroscopy or CT); single level

(for transforaminal cervical injection with ultrasound guid-
ance, use 0228T)

64480 Cervical transforaminal injection with imaging guidance;
each additional level

This is an add on code and no modifier is required. (for
transforaminal epidural injection under ultrasound guid-
ance, use 0299T)

Cervical MBB and intraarticular facet joint injections share the same
codes. Please remember that MBB are billed per level not per medial
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branch blocked. Example: Cervical medial branch block performed at
right C 4 and right C5 =1 level (C4-5). Medial Branch blocks and facet
joint injections may be reported bilaterally by adding modifier 50. If
performing unilateral injections addition of the LT and RT modifier to
indicate laterality is recommended. If using ultrasound guidance refer
to 0213T-0218T.

64490 | Paravertebral facet joint (or nerves innervating that joint)
with imaging guidance (fluoroscopy or CT), cervical single
level

64491 Paravertebral facet joint (or nerves innervating that joint)
with imaging guidance (fluoroscopy or CT), second level
(Do not report 64491 more than once per day)

This is an add on code and no modlifier is required.

64492 Paravertebral facet joint (or nerves innervating that joint)
with imaging guidance (fluoroscopy or CT), third and any
additional level (Do not report 64492 more than once per
day) This is an add on code and no modifier is required.

Cervical Radiofrequency levels are counted per level not per medial
branch destroyed. Example: Cervical medial branch radiofrequency
performed at right C4 and right C5 =1 level (C4-5). Medial branch ra-
diofrequency may be reported using modifier 50. If performing unilat-
eral injections addition of the LT and RT modifier to indicate laterality
is recommended. These codes have a 10-day global period.

64633 Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT): cer-
vical or thoracic, single facet joint

64634 Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT): cer-
vical or thoracic, each additional facet joint (list separately
in addition to code for primary procedure) This is an add
on code and no modifier is required.
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CHAPTER 9

THORACIC SPINE
Sekhar Upadhyayula, MD., Pablo Cuate, Pre-Med

THORACIC ESI

Indication:

Similar to the lumbar interlaminar epi-
dural, a thoracic interlaminar epidural
approach is useful in treating a wide
variety of pain symptoms including her-
niated discs and zoster radiculitis.

Anatomy:

Because of the sharp angulation of the
spinous processes in the thoracic region
accessing the epidural space is often
best achieved from a para median ap-
proach. Because of the close proximity
and presence of the spinal cord in this
region, patient cooperation and appro-
priate communication is vital for safety
and success. A thoracic vertebra has a
spinous process that melds into bilateral
laminae.

Technique:

Using fluoroscopic guidance, the T5

through T12 Thoracic spine is visualized

in AP view and lateral views. The skin

over the desired inter-space is anesthe-
tized with 1% lidocaine via a 27 gauge needle. A 20 G Tuohy epidural
needle is inserted through the anesthetized skin and advanced into
the anesthetized interspace under fluoroscopic guidance. Bony con-
tact is made over the lamina, and the needle is walked forward and
upwards until a LOR (loss of resistance) using saline encountered. A
thoracic epidurogram is performed with Isovue 200, 2ml via the epi-
dural needle under live fluoroscopic views. A mixture solution of 6 ml
total NS 0.9% (4 ml) and Dexamethasone 14 mg is slowly injected into
the epidural space in divided doses.

Post-Procedure:
The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes.
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THORACIC MEDIAL BRANCH
BLOCK

Indications:

Thoracic Medial Branch Blocks are
performed typically when a patient
presents pain in the zygapoph-
ysial joints. Medial Branch Blocks
are chosen rather than thoracic
epidurals because of the superior
diagnostic specificity that is locat-
ed upon physical examination of
patients. Two medial branches of
the dorsal rami innervate each joint
from L1-L2 through L4-L5. In order
to accurately localize the joints,
oblique and anteroposterior views
must be done to confirm the place-
ment of needles.

Anatomy:

The zygapophysial joints lie pos-

terolaterally at the junction of the

lamina and pedicle. The zygapoph-

ysial joints are true joints with

cartilaginous surfaces and a true
synovial lining. Each vertebra has a superior articular process and the
inferior articular process. Unlike the lumbar facet joints, the thoracic
facet joints are steeply angled allowing for limited flexion, extension,
and rotation. This angulation also makes it very difficult to do an in-
tra-articular injection successfully.

Technique:

The pedicle is located in the AP fluoroscopy view. The overlying skin
and deeper layers were infiltrated with 1% free lidocaine with a 27
gauge needle. A 25-gauge, 3.5 inches spinal needle is advanced to
the dorsum and pointed to the junction of the transverse process and
pedicle. The mixture solution with 0.25% Bupivacaine and Kenalog

is injected through the needle. An additional level of medial branch
nerve block is performed at desired levels.

Post-Procedure:

The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes. Prior to discharge, test the pain score of the
patient using facet provocation on the side with pain and document
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the percentage amount on the operative
note.

THORACIC MEDIAL BRANCH BLOCK RF

Indications:

Thoracic Medial Branch Blocks RF is per-
formed typically when a patient presents
pain in the zygapophysial joints and after
a minimum of two trials of TMBB have
been performed with significant relief.

Technique:
The fluoroscopic tube is placed direct-
ly posterior to view the anatomy of the
thoracic facet SAP. The overlying skin is
infiltrated with 1% lidocaine 1 ml, and then
a 50-mm-long RF cannula with 5-mm
active tip is inserted and advanced to the
junction of the SAP with the transverse
process. The same is repeated for the oth-
er levels. Sensory at 50 Hz and motor at 2
Hz. No radiating thoracic pain, and senso-
ry is similar to where the pain is located.
The sensory (50Hz and 1 volt) and motor
(2Hz and 3 volts) simulations is performed
with localizing respond in the cervical area. Then 0.5 ml of lidocaine
1% is injected to anesthetize the nerve and also improve the size of the
lesion.

An RF lesion with T: 80 degrees and duration of 60 seconds is creat-
ed. Post procedure 0.25% Bupivacaine and Dexamethasone is injected
through the needle. An additional level of medial branch nerve block is
performed at desired levels.

Post-Procedure:

The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes, ice can be used to decrease pain. Typical re-
sults are seen in one to two weeks.
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CHAPTER 9 THORACIC SPINE
CODING & BILLING
Amy Turner RN BSN MMHC CPC CHC

Thoracic epidural injections, facet joint injections, medial branch
blocks and thoracic radiofrequency utilize the same codes as for the
cervical spine. With all injections please be aware of payer guidelines.
Many payers have specific guidelines surrounding medical necessity
and frequency.

62320 Injection(s), of diagnostic or therapeutic substance(s) (eg,
anesthetic, antispasmodic, opioid, steroid, other solution),
not including neurolytic substances, including needle or
catheter placement, interlaminar epidural or subarachnoid,
cervical or thoracic; without imaging guidance

62321 Injection(s), of diagnostic or therapeutic substance(s) (eg,
anesthetic, antispasmodic, opioid, steroid, other solution),
not including neurolytic substances, including needle or
catheter placement, interlaminar epidural or subarachnoid,
cervical or thoracic; with imaging guidance (ie, fluorosco-
py or CT)

Notes:

(Do not report 62321 in conjunction

with 77003, 77012, 76942)

Thoracic MBB and intraarticular facet joint injections share the same
codes. Please remember that MBB are billed per level not per medial
branch blocked. Example: Thoracic medial branch block performed at
right T 7 and right T8 = 1 level (T8-9). Medial Branch blocks and facet
joint injections may be reported bilaterally by adding modifier 50. If
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performing unilateral injections addition of the LT and RT modifier to
indicate laterality is recommended. These codes have a 10-day global
period.

If using ultrasound guidance refer to 0213T-0218T.

64490 | Injection(s), diagnostic or therapeutic agent, paravertebral
facet (zygapophyseal) joint (or nerves innervating that
joint) with image guidance (fluoroscopy or CT), cervical or
thoracic; single level

64491 Injection(s), diagnostic or therapeutic agent, paravertebral
facet (zygapophyseal) joint (or nerves innervating that
joint) with image guidance (fluoroscopy or CT), cervical or
thoracic; second level (List separately in addition to code
for primary procedure)

Notes:

(Use 64491 in conjunction with 64490) This is an add on
code and no modifier is required.

64492 | Injection(s), diagnostic or therapeutic agent, paravertebral
facet (zygapophyseal) joint (or nerves innervating that
joint) with image guidance (fluoroscopy or CT), cervical or
thoracic; third and any additional level(s) (List separately in
addition to code for primary procedure)

Notes:

(Do not report 64492 more than once per

day) (Use 64492 in conjunction with 64490, 64491) This is
an add on code and no modifier is required.

Thoracic radiofrequency levels are counted per level not per medial
branch destroyed. Example: Cervical medial branch radiofrequency
performed at right T 7 and right T8 =1 level (T8-9). Medial branch ra-
diofrequency may be reported using modifier 50. If performing unilat-
eral injections addition of the LT and RT modifier to indicate laterality
is recommended. These codes have a 10-day global period.

64633 | Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT): cervi-
cal or thoracic, single facet joint

64634 | Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT): cervi-
cal or thoracic, each additional facet joint (list separately in
addition to code for primary procedure) This is an add on
code and no modiifier is required.

CHAPTER 9 - THORACIC SPINE 85



86

CLINICIANS GUIDE TO OPIOID SPARING PAIN MANAGEMENT



CHAPTER 10
LUMBAR SPINE
Sekhar Upadhyayula, MD., Pablo Cuate, Pre-Med

LUMBAR ESI

Indications:

The lumbar interlaminar epidural ap-
proach is useful in treating a wide
variety of pain symptoms. Given that
that lumbar epidural space can hold
large quantity of medication, bilateral
and multilevel spinal problems can be
treated.

Anatomy:

A lumbar vertebra has a spinous process
and melds into bilateral laminae. The
epidural space is anterior to the laminae,
lateral to the pedicles and posterior to
the vertebral body; therefore access into
space is between the interlaminar space.
In the lumbar regions, the spinous
process attaches to the lamina almost
horizontally allowing for a midline per-
pendicular approach.

Technique:

Using fluoroscopic guidance, the L2-S1

lumbar spine is visualized in AP view

and lateral views. The skin over affected

interspace is anesthetized with 1% lido-
caine via a 27-gauge needle. A 20 G Tuohy needle is inserted through
the skin and advanced into the anesthetized interspace under fluo-
roscopic guidance. The needle position in the epidural space is con-
firmed by loss of resistance (LOR) technique and confirmation with
multiple AP, and lateral views of fluoroscopy and contrast enhance-
ment of the space. Negative needle is confirmed. An epidurogram is
performed with injecting Isovue 200, 2ml via the epidural needle un-
der live fluoroscopic views. The contrast material can be seen flowing
up and down often outlining the epidural space and the nerve roots
at that segment laterally. A mixture solution of 6 ml total NS 0.9% (4
ml) and Kenalog (Triamcinolone) 80 mg (2 ml) is slowly injected into
the epidural space in divided doses without resistance. Following the
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injection, the needle is slowly removed while continuously aspirating
to remove any steroid from the needle tip and any blood in the subcu-
taneous tissues.

Post-Procedure:
The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes.

LUMBAR SYMPATHETIC BLOCK

Indications:

Typically a procedure to help patients
with complex regional pain syndrome
(CRPS) and ischemic pain. In doing a
sympathetic block, one is blocking the
regional sympathetic ganglia.

Anatomy:

While synaptic innervations are extend-
ing from the second to fourth vertebrae,
the majority of the innervations pass
through the second and third lumbar
vertebrae. Preganglionic fibers leave
their corresponding nerve roots, join the
sympathetic chain and synapse within
the ganglion.

Technique:

Under the 45 degrees oblique view of

fluoroscopy, the vertebral bodies of L2-

L5 is visualized. The fluoroscopic tube

is directed posterior to view the anato-

my of the L3 vertebral body. The C arm

is rotated to visualize an oblique view,

and endplates were squared. Then the C

arm is rotated obliquely to visualize the
gradual lateral disappearance of the transverse process, ‘sunset view.
The overlying skin is infiltrated with 1% lidocaine. A 22-gauge, 5-inch
spinal needle is advanced to the lateral aspect of the superior 1/3 of
the vertebral body and walked medially and anteriorly. PA and lateral
views are taken as needle continues to advance. In lateral view, the
needle tip is located just one mm in front of the anterior border of the
vertebral body. Contrast is injected via the 22 g needle. The contrast
is seen to flow up and down anterior to the vertebral bodies in the pre-
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vertebral space.

0.25 % Bupivacaine 15 ml in divided doses is then injected, and the
contrast is seen to spread upwards and medially. The needle is with-
drawn and punctures sites covered with sterile band-aids.

Post-Procedure:

The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes. Patient should begin to exhibit pain relief after
procedure and temperature should be monitored. A successful block
will demonstrate increase in temperature in the limb and a decease in
pain.

LUMBAR MEDIAL BRANCH BLOCK

Indications:

Lumbar Medial Branch Blocks are per-
formed typically when a patient pres-
ents pain in the zygapophysial joints.
Medial Branch Blocks have superior di-
agnostic specificity Two medial branch-
es of the dorsal rami innervate each joint
from L1-L2 through L4-L5. In order to
correctly localize the joints, oblique and
anteroposterior views must be done to
confirm the placement of needles.

Anatomy:

The zygapophysial joints lie posterolat-
erally at the junction of the lamina and
pedicle. The zygapophysial joints are
true joints with cartilaginous surfaces
and a true synovial lining. Each vertebra
has a superior articular process and the
inferior articular process. The lumbar
facet joints are angled with an oblique
orientation allowing for flexion, exten-
sion, and rotation.

Technique:

Under the 45 degrees oblique view of
fluoroscopy, the vertebral bodies of L4-L5 is visualized. The fluoro-
scopic tube is placed directly posterior to view the anatomy of the
sacral ala. A 25-gauge, 3.5 inches spinal needle is advanced to the su-
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perior and medial aspect of the sacral ala and touched to the perioste-
um. The ‘eye’ of the Scotty Dog view. At this level, a solution of 0.25 %
bupivacaine 0.5 ml and 5 mg Triamcinolone is injected.

L1-L4 location: The fluoroscopic tube is angled between 5 to 15 de-
grees, and the oblique view is obtained to maximal show the most me-
dial aspect of the transverse process of level. This is the ‘Scotty Dog”
view. The ‘eye’ of the dog is targeted. This is the location of the medial
branch nerve. A curved 25-gauge, 3.5 inches spinal needle is advanced
to the junction of the transverse process with the superior articulating
process. At this level, a solution of 0.25 % bupivacaine 0.5 ml and 5 mg

Triamcinolone is injected.

Post-Procedure:

The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes. To ensure diagnostic accuracy, facet provo-
cation maneuvers and reproduction of pain should be documented
before the procedure, and then 30 minutes after the procedure. At
least 75% reduction in symptoms should be expected to conclude a
predominant facet pain origin. Prior to discharge, facet provocation is
tested on the side with pain and the percentage improvement docu-

mented.

90

LUMBAR MEDIAL BRANCH BLOCK RF
Indications:

Lumbar Medial Branch Blocks RF is
performed typically when a patient
presents pain in the zygapophysial
joints and after a minimum of two
differential trials of LMBB have been
performed with significant relief. Two
medial branches of the dorsal rami in-
nervate each joint from L1-L2 through
L4-L5. In order to accurately localize
the joints, oblique and anteroposteri-
or views must be done to confirm the
placement of needles.

Note: Because of the requirement for

placement of a larger needle, which is
painful, my preference is to sedate the
patient, anesthetize and then place all
needles, and then allow the patient to
awaken, perform motor testing and
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then sensory testing before the radiofre-
qguency ablation.

Anatomy:

The zygapophysial joints lie posterolat-

erally at the junction of the lamina and

pedicle. The zygapophysial joints are

true joints with cartilaginous surfaces

and a true synovial lining. Each vertebra
has a superior articular process and the inferior articular process. The
lumbar facet joints are angled with an oblique orientation allowing for
flexion, extension, and rotation.

Technique:

The fluoroscopic tube is angled between 5 to 15 degrees, and the
obligue view is obtained to maximal show the most medial aspect of
the transverse process of L3-L5. The overlying skin is infiltrated with
1% lidocaine via a 27-gauge needle. A 100-mm-long cannula with 10-
mm curved active tip is inserted and advanced to the junction of the
transverse process with the superior articulating process.

The sensory (50Hz and 1 volt) and motor (2Hz and 3 volts) is per-
formed with most and strong localizing response within the paraver-
tebral and hip area. There should not be any stimulation below the
knees. Then 0.5 ml of lidocaine 1% is injected to anesthetize the nerve
and also improve the size of the lesion. An RF Rhizotomy lesion with
80 degrees for 90 seconds is created.

Then a solution of 0.25 % bupivacaine 0.5 ml and 5 mg Triamcinolone
is injected to decrease post op pain and reduce risk of neuritis.

Post-Procedure:

The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes, ice can be used to decrease pain. Typical re-
sults are seen in one to two weeks.

SACROILIAC JOINT BLOCK

Indications:

It is often difficult to distinguish the pain from the SIJ and the lum-
bosacral area, but some common symptoms are localized pain in the
lower back and upper buttock. The SIJ is a diarthrodial joint with hya-
line cartilage on the sacral side and fibrocartilage on the iliac side. This
is a relatively safe procedure, however, one should be careful not to
advance the needle past the ventral joint capsule and into the pelvis.
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Needle placement can be confirmed
with lateral views, although usually done
from an anteroposterior view. Pre-pro-
cedure documentation of sacroiliac joint
pain, positive Patrick’s maneuver, and
local palpation should be documented.
Thirty minutes post procedure, docu-
mentation is again made of the degree
of pain relief.

Anatomy:

The SIJ are structures formed by the
sacrum medially and the ilium of the
pelvis laterally; with the majority of the
connection between them as a sta-

ble fibrocartilaginous connection. The
synovial joint space spreads from the
posterior to the inferior extent of the Sl
apposition.

Technique:
Using fluoroscopic guidance, the sac-
roiliac joint is visualized in a cepha-
lo-caudal, obliquely in a direction until
the maximum view of the joint is seen.
The skin is anesthetized with lidocaine
via a 27-gauge needle. A 22 g Blunt
bevel spinal needle is inserted through the skin and advanced into the
anesthetized skin into the inferior part of the Sl joint under fluoroscop-
ic guidance. An arthrogram is performed with injecting Isovue 200. A
mixture solution of preservative free NS 0.9% and Kenalog 40 mg is
slowly injected. Following the injection, the needle is slowly removed
while continuously aspirating to remove any steroid from the needle
tip and any blood in the subcutaneous tissues.

Post-Procedure:
The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes.

SACROILIAC JOINT BLOCK RF

Indications:
This procedure is performed after an SIJ has been proven to provide
relief for the patients. Similar to an SIJ the Radiofrequency Ablation
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(RF) on the SlJ is a diarthrodial joint
with hyaline cartilage on the sacral
side and fibrocartilage on the iliac side.
Needle placement can be confirmed
with lateral views, although it should
be noted that this procedure is done
from an anteroposterior view. It is also
important to note that before the pro-
cedure the grounding pad is correctly
connected to the patient.

Anatomy:

The SIJ are structures formed by the
sacrum medially and the ilium of the
pelvis laterally; with the majority of the
connection between them as a sta-

ble fibrocartilaginous connection. The
synovial joint space spreads from the
posterior to the inferior extent of the Sl
apposition.

Technique:

The fluoroscopic tube is placed direct

posterior to view the anatomy of the

sacral ala. The overlying skin is infiltrat-

ed with lidocaine, and 100-mm-long
cannula with 10-mm active tip is inserted and advanced to the superi-
or and medial aspect of the sacral ala and touched to the periosteum.
Sensory (50Hz and 1 volt) and motor (2Hz and 3 volts) simulations
is performed with localizing respond in the paravertebral and the hip
area. The RF lesion with T: 80 degrees and duration of 90 seconds is
created. The cannula is changed position Tmm up and 1 mm down from
the original point, and the stimulation and RF lesion is repeated. .

Post-Procedure:
The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes.

GANGLION IMPAR BLOCK

Indications:

Ganglion impar blocks, also known as Ganglion of Walther is used
to treat chronic, recalcitrant perineal or pericoccygeal pain when it
is considered that there is a sympathetic pain. Specific conditions
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for which ganglion impar blocks are
used include SMP or CRPS I/Il of the
perineum, coccygodynia, and perineal
hyperhidrosis. Although this is one of
the easiest procedures to perform, care
must be taken to avoid inadvertent
puncture into the posterior rectal vault.

Anatomy:

The ganglion is typically about 0.5 cm
in length and is located in the midline,
anterior to the first and second coccy-
geal vertebra and dorsal to the rectum.
Given the fact that the ganglion gets
fibers from the lumbar and sacral por-
tions of the sympathetic and parasym-
pathetic nervous system, the ganglion
creates sympathetic innervation to the
genitalia and pelvic viscera.

Technique:

Using fluoroscopic guidance, the L2-S1

lumbar spine is identified in AP view
and lateral views. In a lateral view, the coccyx is seen. The skin over the
coccyx is anesthetized with lidocaine. A 22 G 2-inch needle is insert-
ed through the skin and advanced under fluoroscopic guidance in
lateral view in order to ensure the needle does not enter the rectum.
This needle is advanced to the anterior aspect of the sacrococcygeal
junction. Injection of contrast in live fluoroscopy to confirm correct
placement of the needle. Once confirmed the steroid mixture solution
is slowly injected in divided doses without resistance.

Post-Procedure:

The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes. Before discharging follow-up with the patient
as they should begin to experience immediate relief.
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Racz

Indications:

Patients with localized radicular neuro-
logic deficits who have not had pain relief
through various methods and therapies
ultimately undergo decompressive and

or spinal fusion. Post laminectomy pain
syndrome involves irritation of nerve roots
possibly from tethering scar tissue. The
Racz catheter procedure is performed to
break down scar tissue that has formed
from the surgery, and provide a targeted
ganglion delivery of medication. This ap-
proach is used by placing a catheter into
the epidural space directed through the
caudal canal to the medial foramen of the
nerve roots.

Anatomy:
The five fused sacral vertebrae form the
triangular sacrum, which attaches in a
wedge-like manner between the two iliac
bones. The dorsally convex sacrum lies
superior to the fifth lumbar vertebra and
caudad to the coccyx. On the anterior
concave surface, there are four pairs of
unsealed anterior rami of the upper four sacral nerves. The posterior
sacral foramina are smaller than their anterior counterparts. The sacral
cornua are the bony projections which consist of remnants of the infe-
rior articular process that project down the sides of the sacral hiatus.
The sacral hiatus is covered with the sacrococcygeal ligament.

Technique:

The L2-S1 lumbar spine is visualized in the AP view and lateral views.
The sacrum, coccyx, and cornu are visualized. In a lateral view, after
the cornue is palpated, the skin over the caudal hiatus is anesthe-
tized with 1% lidocaine. A 16 G Tuohy Racz needle is inserted through
the skin and advanced through the anesthetized caudal hiatus. The
needle position in the caudal epidural space is confirmed by loss of
resistance to air (LOR) technique and confirmation with multiple PA
and lateral views of fluoroscopy and isovue contrast enhancement of
the caudal space. The bevel of the needle is turned towards the ven-
trolateral aspect of the caudal canal of the affected side. A stainless
steel spiral-tipped Racz epidural catheter placement is passed through
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the needle and guided into the target region. Multiple passes can be
made, and the tip of the catheter placed close to scar tissue. Periodic
contrast enhancement identifies the scar tissue and areas of flow of
medication impediments. 0.9% normal saline (PF) 10 ml is injected
through the catheter directly into the filling defect area to stretch the
scar tissue.

After carefully aspiration with negative presenting blood and CSF, the
mixture solution 5 ml with 1% Lidocaine and Dexamethasone, 10-14 mg
is injected through the catheter direct to scar tissue. The R-K needle
and the Racz catheter were removed as one unit to avoid catheter
shear.

Post-Procedure:
The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes.

CAUDAL ESI

Indications:

The caudal epidural approach is useful in
treating pain syndromes such as lumbar
radiculopathy, spinal stenosis, vertebral
compression fractures, postherpetic
neuralgia, and pelvic syndromes. Given
that that caudal approach is safe, simple,
requires no LOR and provides minimal
pain while also allowing steroids to be
administered via this route, it is beneficial
to patients with low back surgery that
have contraindications. Also because
the caudal epidural approach is non-se-
lective, volumes as high as 10-12cc can
be used to reach more superior lumbar
structures.

Anatomy:

The five fused sacral vertebrae form the
triangular sacrum, which attaches in a
wedge-like manner between the two
iliac bones. The dorsally convex sacrum
lies superior to the fifth lumbar vertebra
and caudad to the coccyx. On the ante-
rior concave surface, there are four pairs
of unsealed anterior rami of the upper
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four sacral nerves. The posterior sacral foramina are smaller than their
anterior counterparts. The sacrospinal fluids and multifidus muscles
effectively prevent leakage of drugs injected into the sacral canal. The
sacral cornua are the bony projections which consist of remnants of
the inferior articular process that project down the sides of the sacral
hiatus. The sacral hiatus is covered with the sacrococcygeal ligament.

Technique:

The caudal approach can be completed by placing the patient in a
prone position followed by preparation of the area that will be palpat-
ed with an antiseptic solution. A fenestrated sterile drape is placed
over the prepped skin followed by the placement of the middle finger
of the non-dominant hand at the tip of the coccyx. Once the sacral
hiatus is located, the overlying skin and subcutaneous tissues is anes-
thetized with 1% lidocaine. Using a 20-gauge Touhy needle drive the
needle through the skin at a 45-degree angle and pass the sacrococ-
cygeal ligament. As one is driving the needle through the ligament,
you will feel a “pop.” Once the needle passes the ligament into the
caudal spinal canal, the needle will reduce its angle to the plane of
the sacrum and an additional advancement of 1to 2 cm can be made.
Once the needle is in the projected space, AP and lateral views are
taken followed by injection of contrast in live fluoroscopy to confirm
correct placement of the needle. Once confirmed the steroid with a
saline solution in a 20cc is injected through the needle and finally, the
needle is removed.

Post-Procedure:
The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes.

TRANSFORAMINAL ESI

Indications:

These injections often allow more target-
ed localization of individual nerve roots
either for therapeutic or pure diagnostic
purposes by accessing the dorsal root
and ganglia. Access via the lateral inter-
vertebral foramen can also lead to the
spread of medication into the epidural
space.

Transforaminal epidural stared injections can be performed two differ-
ent ways. The first technique is also called the ‘safe’ triangle technique
where the spinal nerve root forms the hypotenuse of the triangle and
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access is directed in a gun barrel view
directly in a Scottie dog view to the
“dog tag” of the Scottie dog. The nerve
emerges from this location. Despite its
name, however, the safe triangle ap-
proach is not necessarily “safe” as inad-
vertent vascular injection is possible.

Physicians often use the Kambin triangle
approach. This involves an initial Scottie
dog view, walking the needle gently to
contact the bone of the superior articu-
lar process about midway up. The curved
needle is then gently walked laterally
until it is walked off of the bone at which
point it is turned immediately until the
only contact is made again. By repeat-
ing this back and forth several times, the
needle tip is driven around anterior and in close approximation to the
superior articular process avoiding any neurovascular structures.

Anatomy:

The ventral and dorsal roots of the spinal nerves descend in the verte-
bral canal in their foramina, which faces laterally. The superior articular
process of the lower vertebra and inferior articular process of the up-
per vertebra form the posterior wall. The spinal nerve lies superior and
anterior to the foramen, just inferior to the pedicle.

Technique, S1: Lateral and AP views are taken, and the sacral superior
end-plate spine is squared and the opening of the S1 foramen identi-
fied. A 25 G curved tip spinal needle is advanced through anesthetized
in line with the fluoroscope (gun barrel) until sacrum bone is contact-
ed. The needle is then walked off into the foramen through the tactile
resistance of the ligament. The fluoroscope is turned laterally, and
upon injecting contrast, one can view the nerve root anteriorly.

L1 through L5 location:

Lateral and AP views are taken, and the spine is squared off. The
appropriate vertebral body of is located using fluoroscopy. The fluo-
roscope is maneuvered in a cephalocaudal direction until the caudal
border is perpendicular to the camera view. The fluoroscope is then
rotated laterally until the pedicle and superior articulating facet is in
line. The target is the ‘dog tag” in this Scotty dog view. A skin wheal is
raised using lidocaine, and the tissue planes is infiltrated. Acurved spi-
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nal needle is introduced in line with the fluoroscope until the pedicle is
encountered at the six o’clock location. The needle is then walked off
into the foramen.

Isovue is injected via the needle and dye flow along the nerve root and
towards the epidural space at the same vertebrae level is noted. Real
time injection of contrast avoids vascular injection. 0.25% preservative
free bupivacaine and Dexamethasone (non-particulate) is injected via
the needles. At the end of the injection, the needles are removed.

Post-Procedure:

The patient is assisted off the table and transferred to the recovery
room for 15-20 minutes. There may be temporary weakness if the root
is anesthetized
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CHAPTER 10 LUMBAR SPINE
CODING & BILLING
Amy Turner RN BSN MMHC CPC CHC

There are multiple interventional options that can be performed in the
lumbar spine. With all injections please be aware of payer guidelines.
Many payers have specific guidelines surrounding medical necessity
and frequency.

Lumbar interlaminar epidural injection and caudal epidural injections
share the same codes. These codes include imaging guidance. These
codes should not be reported in conjunction with 77003, 77012,
76942).

62322 Injection(s), of diagnostic or therapeutic substance(s)
(eg, anesthetic, antispasmodic, opioid, steroid, other
solution), not including neurolytic substances, including
needle or catheter placement, interlaminar epidural or
subarachnoid, lumbar or sacral (caudal); without imaging
guidance

62321 Injection(s), of diagnostic or therapeutic substance(s)
(eg, anesthetic, antispasmodic, opioid, steroid, other
solution), not including neurolytic substances, including
needle or catheter placement, interlaminar epidural or
subarachnoid, lumbar or sacral (caudal); with imaging
guidance (ie, fluoroscopy or CT)

Notes:

(Do not report 62323 in conjunction

with 77003, 77012, 76942)

Lumbar transforaminal epidural injections provide an alternative ap-
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proach to delivering medication to the epidural space and are billed
using a separate set of codes. Lumbar transforaminal injections
reported bilaterally may be billed with modifier 50. When performing
unilateral injections, adding a RT or LT modifier is recommended to
designate laterality. Imaging guidance by fluoroscopy or CT is included
with these codes. If using ultrasound guidance, please refer to codes
0230T and 0231T.

64483 Injection(s), anesthetic agent and/or steroid, transforam-
inal epidural, with imaging guidance (fluoroscopy or CT);
lumbar or sacral, single level

Notes:

(For transforaminal epidural injection under ultrasound
guidance, use 0230T)

64484 Injection(s), anesthetic agent and/or steroid, transforam-
inal epidural, with imaging guidance (fluoroscopy or CT);
lumbar or sacral, each additional level (List separately in
addition to code for primary procedure)

Notes: (Use 64484 in conjunction with 64483) This is an
add on code and does not need a modifier.

Lumbar medial branch blocks and intraarticular facet joint injections
share the same codes. Please remember that MBB are billed per level
not per medial branch blocked. Example: Lumbar medial branch
block reported at right L4 and right L5 =1 level (L5-S1). Medial Branch
blocks and facet joint injections may be performed bilaterally by add-
ing modifier 50. If performing unilateral injections addition of the LT
and RT modifier to indicate laterality is recommended.

If using ultrasound guidance refer to 0213T-0218T.

64493 Injection(s), diagnostic or therapeutic agent, paraverte-
bral facet (zygapophyseal) joint (or nerves innervating
that joint) with image guidance (fluoroscopy or CT),
lumbar or sacral; single level

64494 Injection(s), diagnostic or therapeutic agent, paraverte-
bral facet (zygapophyseal) joint (or nerves innervating
that joint) with image guidance (fluoroscopy or CT),
lumbar or sacral; second level (List separately in addition
to code for primary procedure)

Notes:

(Use 64494 in conjunction with 64493) This is an add on
code and no modifier is required.

CHAPTER 10 - LUMBAR SPINE 101



64495 Injection(s), diagnostic or therapeutic agent, paraverte-
bral facet (zygapophyseal) joint (or nerves innervating
that joint) with image guidance (fluoroscopy or CT),
lumbar or sacral; third and any additional level(s) (List
separately in addition to code for primary procedure)
Notes:

(Do not report 64495 more than once per

day) (Use 64495 in conjunction with 64493, 64494) This
is an add on code and no modifier is required.

Lumbar radiofrequency levels are counted per level not per medial
branch destroyed. Example: Lumbar medial branch radiofrequency
right L4 and right L5 = 1 level (L5-S1). Medial branch radiofrequency
may be reported using modifier 50. If performing unilateral injections
addition of the LT and RT modifier to indicate laterality is recommend-
ed. These codes have a 10-day global period. CPT states- “Do not
report 64635 or 64636 for non-thermal facet joint denervation includ-
ing chemical low-grade energy, (<80 degrees Celsius), or any form of
pulsed radiofrequency. To appropriately report any of these modali-
ties, use 64999.”

64635 Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT):
lumbar or sacral, single facet joint

64636 Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT):
lumbar or sacral, each additional facet joint (list sepa-
rately in addition to code for primary procedure) This is
an add on code and no modifier is required.

Sacroiliac joint injections are also frequently performed in pain man-
agement offices. If performing bilateral Sl joint injections, modifier 50
may be reported. If performing unilateral injections, addition of the
LT and RT modifier to indicate laterality is recommended. CPT code
27096 required the usage of fluoroscopy or CT guidance. If perform-
ing Sl Joint injection without fluoroscopy or CT, CPT code 20552
should be reported.
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27096 Injection procedure for sacroiliac joint, anesthetic/ste-
roid, with image guidance (fluoroscopy or CT) including
arthrography when performed

Notes:

(27096 is to be used only with CT or fluoroscopic imag-
ing confirmation of intra-articular needle positioning) (If
CT or fluoroscopy imaging is not performed, use 20552)

Sacroiliac joint radiofrequency can be accomplished with multiple
techniques. Unfortunately, many payers consider radiofrequency of
the Sl joint investigational/experimental and is not a covered benefit.
Be aware of individual payer policies surrounding this therapy.

If performing destruction of the lateral branches of S1, S2, S3, S4 CPT
Assistant, June 2012; volume 22: Issue 6 states “When performing
individually separate nerve destruction, each peripheral nerve root
neurolytic block is reported as destruction of a peripheral nerve, using
code 64640, Destruction by neurolytic agent; other peripheral nerve
or branch. In this instance, for peripheral nerve root neurolytic blocks
(destruction) of L5, S1, S2, and S3, code 64640 should be reported
four times. The coder should append modifier 59, Distinct Procedural
Service, to the second and subsequent listings of code 64640 to sepa-
rately identify these procedures.”

For use of the Simplicity probe- CPT Assistant, December 2009; Vol-
ume 19: Issue 12 states-“ insertion of a single electrode (having three
contacts) at the sacroiliac (Sl) joint “to lesion the lateral branches of
S1, S2, S3, and §4,” code 64999, Unlisted procedure, nervous system, is
reported once. This “Sl joint rhizotomy” would be reported once using
the unlisted nervous system code 64999.

Lumbar sympathetic blocks may be billed bilaterally with the use of
modifier 50. If performing unilateral injections, addition of the LT and
RT modifier to indicate laterality is recommended. This procedure has
a medically unlikely edit of 1 meaning that payers only expect to see
this code billed once per day.

64520 Injection, anesthetic agent; lumbar or thoracic (paraverte-
bral sympathetic)
Fluoroscopic guidance may be billed separately- 77003.

Ganglion impar block should be reported as an unlisted procedure,
64999. This question was asked in CPT assistant, September 2007;
volume 17: issue 9-
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“Question: What is the appropriate CPT code to report for a ganglion
impar sympathetic block?

AMA Comment: Code 64999, Unlisted procedure, nervous system,
should be reported. When reporting an unlisted code to describe a
procedure or service, it will be necessary to submit supporting docu-
mentation (eg, a procedure report) along with the claim to provide an
adequate description of the nature, extent, and need for the procedure
and the time, effort, and equipment necessary to provide the service.”

Epidural lysis of adhesions may be reported with one of two CPT
codes, 62263 or 62264. These codes are inclusive of imaging guid-
ance (72275, epidurography and 77003, fluoroscopy) and administra-
tion of contrast. Both codes require multiple adhesiolysis sessions be
performed.

62263 Percutaneous lysis of epidural adhesions using solution
injection (eg, hypertonic saline, enzyme) or mechanical
means (eg, catheter) including radiologic localization (in-
cludes contrast when administered), multiple adhesiolysis
sessions; 2 or more days

64636 Percutaneous lysis of epidural adhesions using solution
injection (eg, hypertonic saline, enzyme) or mechanical
means (eg, catheter) including radiologic localization (in-
cludes contrast when administered), multiple adhesiolysis
sessions; 1 day.
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CHAPTER TN

RADIOFREQUENCY ABLATION.
ALEXANDER E. WEINGARTEN MD, BENJAMIN PORTAL MD

General Description:

Radiofrequency ablation (RFA) is a minimally invasive procedure that
uses heat to interrupt pain signals in spinal nerves carrying pain signals
to the brain. It can provide lasting relief for people with chronic pain,
especially in the lower back, neck and arthritic joints.

During the procedure, a high-frequency electrical current runs through
an insulated needle with the precise placement of an RF electrode
probe on a specific target nerve at the tip of the needle, the electric
field causes molecule movement which, in turn, produces thermal ener-
agy. With only 90 to 150 seconds of treatment, the RF current alters the
adjacent neural environment via thermal and electromagnetic-induced
cellular changes. The heat from the tip of the RFA device is targeted to
create a small lesion within a nerve, which disrupts the pain signal.

The mechanism of the destruction is charged particles in the tissue
such as free ions and proteins succumb to ionic agitation and friction
from the high-frequency alternating current. The oscillation of charged
molecules generates heat and ultimately results in protein denaturation,
cellular membrane disruption, and increased membrane permeability,
a neuro destructive process resulting in thermocoagulation. [3] Most
practitioners today have adopted target temperatures at about 80°C,
well above the neurodestructive threshold but below 95° to 100°C,
which produces unwanted sequelae such as charring, tissue adherence
to the probe, hematoma, gas formation, and extended damage to ad-
jacent structures.

Randomized control trials have shown Conventional radiofrequency de-
nervation resulted in significant reductions in low back pain originating
from the facet joints in patients showing the best response to diagnos-
tic block over the first 12 months when compared with sham procedures
or epidural nerve blocks. [2]

Indications and Contraindications:

Over the subsequent decades, RFA has become a widespread and ef-
fective treatment to create significant and sustained pain relief. Current
and expanding clinical applications of RFA include facial; cervical, tho-
racic, and lumbar facet; spinal radicular; sacroiliac joint (S1J); lumbar
discogenic; peripheral nerve; intraarticular joint; and sympathetically
mediated pain. In addition, other RFA sites include Dorsal Root Gangli-
on (herniated discs or regional pain syndromes), Splanchnic nerve and
the Gasserian ganglion for trigeminal neuralgia.
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The bulk of clinical data involves conventional RFA; however, over the
past decade, modified forms of RF treatments have emerged with four
forms of RFA predominate in clinical use: conventional (i.e. continuous)
RFA (CRF), pulsed RFA (PRF), water-cooled RFA (WCRF), and bipolar
RFA (BRF).

A range of contraindications for RF procedures exist, some of which re-
quire clinical judgment. Clear contraindications include coagulopathies,
therapeutic anticoagulation, ongoing sepsis, or the presence of nearby
invasive lesion such as tumor or infection. Relative contraindications
include inadequately treated psychiatric conditions, psychopathology,
previous failed RFA to the same target nerve, unrealistic expectations,
and associated neuropathic or deafferentation pain syndromes. Ana-
tomic abnormalities may also present a contraindication, especially with
the presence of prior surgical instrumentation. Additionally, patients
with a pacemaker or spinal cord stimulator must be carefully monitored
because of the risk of interaction with the RF equipment. As a conse-
quence of RF lesioning, sensing pacemakers may mistakenly interpret
RF signal as intrinsic atrial activity and fail to pace, which would result
in asystole for pacemaker-dependent patients.

Equipment and Technique:

To perform RF treatment safely and effectively, an RF generator should
also be capable of nerve stimulation and monitoring of electrode tem-
perature, impedance, voltage, and lesion time. Temperature monitoring
is accomplished by a thermocouple sensor at the tip of the electrode.
For CRF, most practitioners raise the temperature 1°C/sec. Raising the
temperature too quickly risks cavitation and unpredictably shaped le-
sions. Nerve stimulation helps determine electrode to nerve distance.
Sensory testing confirms that one is close enough to the target nerve,
and motor testing ensures one is far enough away from any important
motor innervation. To test sensory stimulation, 50 Hz of electrical cur-
rent should produce pain or tingling with less than 0.5 to 0.6 V. For mo-
tor stimulation, electrical current is set at 2 Hz, and muscle contractions
are observed with voltages greater than two to three times the sensory
voltage threshold. An impedance monitor is useful for detecting entry
into various mediums. During any RF treatment procedure, impedance
should remain relatively constant. A changing or abnormal impedance
can provide a differential for the culprit clinical situation. For example,
a large increase for example might suggest movement from fluid to
tissue.

RF electrodes produce little lesion distal to their tip and coagulate
transversely. The most reliable coagulation is done if the electrodes
are placed parallel to the nerve. Radiological confirmation of electrode
placement is essential. When the electrode is placed on the patient’s
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body, a circuit is complete. An electric field is established around the
electrode tip. This field oscillates with alternating RF current causing
movement of ions in the tissue. This causes friction in tissue surround-
ing the catheter tip which produces heat. RF current is a low energy,
high frequency (100,000-500,000 hz). [4]
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RADIOFREQUENCY ABLATION LUMBAR MEDIAN BRANCH NERVES

Facet joint pain accounts for an estimated 15-45% of the causes of
lower back pain. Conservative treatments include oral medications,
physical therapy, trigger point injections, and medial branch blocks.
Medial branch nerve blocks serve both a diagnostic and therapeutic
modality, which help confirm the diagnosis of a facet joint etiology of
the lower back pain. Radiofrequency ablation is used for treatment of
facet joint arthropathy as an etiology for the cause of low back pain
following confirmatory diagnosis with median branch nerve blocks.
This procedure is performed using fluoroscopic guidance. The patient
usually presents with axial low back pain with occasional radiation to
the buttocks and lower extremities. Radiofrequency involves the use
of thermal energy to ablate the median branch nerves and create facet
denervation thereby relieving the pain.

Radiofrequency Denervation in the Lumbar Region

Technique:

The radiofrequency ablation is commonly used for treatment of lum-
bar medial branch neuropathy/facet arthropathy. The medial branch
of the posterior ramus of the spinal nerves supplies the facet joints

at its own level of the lumbar spine as well as the next lower level of
the lumbar spine. In the reviewing the anatomy of the medial lumbar
branch one notes that it runs in a dorsal and caudal direction and lies
in the groove on the base of the superior articular process in direct
contact with the base of the superior surface of the transverse pro-
cess. In addition, each medial branch provides nerve supply to several
lumbar spinal muscles including the multifidus as well as ligaments
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and periosteum of the vertebral column. In proceeding with the radiof-
requency ablation of the lumbar spine the practitioner needs verbal
feedback from the patient during this stimulation aspect of the proce-
dure and heating portion. Heavy sedation is therefore not employed as
the patient needs to be awake during the procedure.

The equipment acquired for radiofrequency ablation includes a 10 cm
22-gauge radiofrequency needle with a 5-mm active tip. In addition, a
radiofrequency probe, which is compatible to this needle is required,
which connects to the radiofrequency generator. In performing a ra-
diofrequency ablation of the lumbar medial branch nerves, the patient
is placed in a prone position on a fluoroscopy table. A pillow is placed
under the abdomen to reduce the normal lumbar lordosis. The target-
ed levels are noted and are identified via use of a C arm fluoroscopy
unit using an AP view. The C-arm is subsequently rotated to approxi-
mately a 15-degree oblique view and until the facet joint is identified.
The entry point is identified as the junction of the superior articular
process and transverse process. Local anesthetic using 1% lidocaine

is injected subcutaneously and the radiofrequency needle in inserted
until it makes contact with the bone in the area noted above. Position
of the needle is confirmed by fluoroscopy. The needle tip should be in
the region of the superior medial aspect of the transverse process at
the level to be ablated. A sensory stimulation test is performed at 50
Hz and generally should be positive between 0.3 and 0.6 volts. The
patient should feel either a buzzing or pressure sensation in the area
of the needle. During the sensory stimulation test if sensations are felt
down the ipsilateral extremity, one needs to reposition the needle as

it is too close to the segmental nerve at that level. Following reposi-
tioning, the sensory stimulation test is then repeated at 50 Hz. This is
followed by a motor stimulation test, which is performed at 2 Hz and
at 3 volts following a successful sensory stimulation test. There should
be no motor stimulation noted in the ipsilateral lower extremity at

the settings noted above. During the motor stimulation test if there
are contractions occurring in the lower extremity, the needle again
must be repositioned since it is too close to a motor nerve. Follow-
ing successful completion of the sensory and motor stimulation test
and following a negative aspiration, 1 cc of lidocaine 1% is injected
through the radiofrequency needle prior to the start of radiofrequency
ablation. The recommended settings for the ablation are 80 degrees
centigrade for 90 seconds. Of note, the L5-S1 facet joint i.e. the medial
branch of the L5 nerve is somewhat different than the other lumbar
levels due to a change in the anatomy. The L5 medial branch nerve is
located at the junction between the superior sacral articular process
and the upper border of the sacrum. There is no pedicle located at this
level. The C-arm is used and is rotated obliquely for about 15 degrees
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until the junction between the superior sacral articular process and
the upper border of the sacrum is identified. Local anesthetic is then
administered at this point and the needle is then inserted until its tip
reaches the junction noted above. Following positioning of this needle,
a sensory and motor stimulation test is performed prior to the start of
radiofrequency ablation.

Equipment:

The needles generally used for this procedure include a 20- or
22-gauge needle with either a 5 mm or 10 mm active tip. A radiofre-
guency probe, which is sterilized, is inserted through the radiofrequen-
cy cannula once the cannula is positioned in its proper location as de-
scribed above. The probe is connected to a radiofrequency generator
using the settings noted above. Following the procedure, Band-Aids
are applied to the affected areas and the patient can be discharged
immediately assuming that no sedation has been used. With some
patients there will be some temporary numbness in the ipsilateral
extremity because of the effect of the local anesthetics used during
the procedure, which can diffuse and affect the sensory nerves of the
lower extremities. Should that be the case, the patient should be kept
in the surgical facility until the numbness wears off and the patient
should be told that he or she may experience soreness in the anatom-
ical region that the procedure was performed as well as some burning
pain in the lower extremity lasting up to two weeks. These side effects
generally will resolve in less than two weeks. Additional side effects
include infection, bleeding (localized), and muscle spasms.

The same procedure described above can be performed in the region
of the cervical medial branch nerves, the stellate ganglion, thoracic
sympathetic nerves, as well as lumbar sympathetic nerves. There are
shorter needles to be used in the cervical region including a 4-6 cm
length radiofrequency needle. The settings on the generator are gen-
erally the same and the procedure is performed in a similar fashion in
these regions.

Procedure:

The patient is kept awake for this procedure since continuous oral con-
tact with the patient is necessary. Therefore, minimal sedation if any

is used. The prone position is used on the fluoroscopic table. A pillow
is placed under the abdomen and all pressure points are checked and
padded if necessary. The pertinent lumbar vertebral levels are marked,
and an anterior posterior fluoroscopic film is obtained. The location for
the entry zone at each vertebral level is marked over the junction be-
tween the transverse process and the superior articular process. Local
anesthetic is infiltrated under the skin and a radiofrequency needle is
subsequently inserted and advanced until the needle tip makes con-
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tact with the bony landmarks noted above. The radiofrequency needle
is then connected to the radiofrequency probe after final positioning
of the needle. A sensory stimulation test is then performed at 50 Hz
and the patient should feel either tingling or pressure in the back at a
voltage level of less than 0.5 volts. If the patient complains of radicular
pain in the ipsilateral extremity the needle tip is moved slightly, and
the sensory stimulation test is performed again to obtain the parame-
ter noted above. Prior to the start of radiofrequency ablation, a motor
stimulation test is performed at 2 Hz and 3 volts. The patient should
not experience any muscle contractions in the ipsilateral buttock or
leg. If contractures are noted in the ipsilateral extremity the needle
must be repositioned. Following final position of needle 1 cc of 1%
lidocaine is injected through the radiofrequency needle prior to the
start of the radiofrequency lesioning. The radiofrequency lesioning is
generally performed at 80 degrees centigrade for 60 to 90 seconds.
Depending upon which machine is used up to three levels may be
lesioned at the same time. Following the procedure, the patient may
complain of transient numbness in the ipsilateral extremity due to local
anesthesia entering the intervertebral foramen on the ipsilateral side.
This side effect is usually short lived and resolves fairly quickly.

In addition, the patient may complain of burning pain in the lower
extremities or localized pain at the site of the injection, which usual-
ly resolves in about two weeks. Other side effects include infection,
backache, and muscle spasm
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CHAPTER 11 RADIOFREQUENCY ABLATION
CODING & BILLING
Amy Turner RN BSN MMHC CPC CHC

Radiofrequency of the medial branches are reported per level not per
medial branch destroyed.
e Cervical medial branch radiofrequency performed at right C4 and
right C5 =1 level (C4-5)
» Thoracic medial branch block performed at right T 7 and right T8
=1 level (T8-9)
e Lumbar medial branch block reported at right L4 and right L5 =1
level (L5-S1)

Medial branch radiofrequency may be reported using modifier 50. If
performing unilateral injections, addition of the LT and RT modifier to
indicate laterality is recommended. These codes have a 10-day global
period. Fluoroscopic or CT guidance is included in these codes.

64633 Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT): cer-
vical or thoracic, single facet joint
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64634 Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT): cer-
vical or thoracic, each additional facet joint (list separately
in addition to code for primary procedure) This is an add
on code and no modifier is required.

64635 Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT): lum-
bar or sacral, single facet joint

64636 Destruction by neurolytic agent, paravertebral facet joint
nerve(s), with imaging guidance (fluoroscopy or CT): lum-
bar or sacral, each additional facet joint (list separately in
addition to code for primary procedure) This is an add on
code and no modifier is required.

Example: Radiofrequency ablation is performed at the right L2, L3,
and L4 medial branches. Correct reporting of this procedure would
be:

64635 x 1 RT
64636 x 1RT

Even though three needles are placed, correct coding is per level/joint
denervated.

CPT states- “Do not report 64635 or 64636 for non-thermal facet joint
denervation including chemical low-grade energy, (<80 degrees Cel-
sius), or any form of pulsed radiofrequency. To appropriately report
any of these modalities, use 64999.”

Sacroiliac joint radiofrequency can be accomplished with multiple
techniques. Unfortunately, many payers consider radiofrequency of
the Sl joint investigational/experimental and is not a covered benefit.
Be aware of individual payer policies surrounding this therapy.

If performing destruction of the lateral branches of S1, S2, S3, S4 CPT
Assistant, June 2012; volume 22: Issue 6 states “When performing
individually separate nerve destruction, each peripheral nerve root
neurolytic block is reported as destruction of a peripheral nerve, using
code 64640, Destruction by neurolytic agent; other peripheral nerve
or branch. In this instance, for peripheral nerve root neurolytic blocks
(destruction) of L5, S1, S2, and S3, code 64640 should be reported
four times. The coder should append modifier 59, Distinct Procedural
Service, to the second and subsequent listings of code 64640 to sepa-
rately identify these procedures.”
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For use of the Simplicity probe- CPT Assistant, December 2009; Vol-
ume 19: Issue 12 states-“ insertion of a single electrode (having three
contacts) at the sacroiliac (S joint “to lesion the lateral branches of
S1, 82, S3, and S4,” code 64999, Unlisted procedure, nervous system, is
reported once. This “Sl joint rhizotomy” would be reported once using
the unlisted nervous system code 64999.
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CHAPTER 12

SYMPATHETIC BLOCK
Richard A. Gasalberti MD, [saac J. Kreizman MD, Aziz Abdurakhimov
MD, Marina Kokova MD,

1. Stellate Ganglion Block

Cervical sympathetic block results in interruption of the sympathetic
efferent fibers to the upper extremity, head, and neck. It can provide
both therapeutic and diagnostic values in patients with a significant
sympathetically maintained component to the pain syndrome.

INDICATIONS

Indicated in a variety of disorders related to sympathetic innervation
of the head, neck, and upper extremities. Most common are:

 Complex regional pain syndrome 1and 2

¢ Acute Herpes zoster (shingles)

* Postherpetic neuralgia (early)

» atypical facial pain

» Bell palsy

e postamputation stump pain

* Neuropathic pain associated with CNS pathology

* Phantom limb pain

¢ acute peripheral ischemia

e vasospasm

e arteritis

« frostbite

» erythromelalgia

¢ Raynaud disease

Other less common indications include:

e Hyperhidrosis

* Méniere disease,

* accidental intraarterial injection of intravenous medications

e angina pectoris
More recently, stellate ganglion block has been used for the treatment
of patients with hot flashes and posttraumatic stress disorders. 14, 15

CONTRAINDICATIONS

Absolute contraindications: coagulopathy, contralateral pneumotho-
rax, and recent myocardial infarction. Relative contraindications in-
clude glaucoma and atrioventricular block are
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COMPLICATIONS

When performed properly by an experienced practitioner, the stellate
ganglion block has a low incidence of complications. The complica-
tions of stellate ganglion block result either from insertion and manip-
ulation of the needle or as a direct result of the injected solution.

They may include:

* Horner syndrome (ptosis, miosis, anhidrosis, enophthalm, and
nasal congestion)

* RLN block

* Vagus nerve block

e Phrenic nerve block

e Partial brachial plexus block

* Esophageal penetration, mediastinal infection, or emphysema

e Discitis

Most serious are the following:

 Intravascular injection

* Subarachnoid injection

* Pneumothorax

* Retropharyngeal hematoma

2. Thoracic (T2-T3) Ganglion Block

The anterior approaches to the sympathetic trunk in the neck (stellate
ganglion) are easily performed and are most commonly used; howev-
er, a posterior approach to the sympathetic trunk at the T2, T3 level
provides the most reliable and consistent block of sympathetic activity
to the upper extremity.

INDICATIONS
» Complex regional pain syndrome 1and 2
* Herpes zoster (shingles)
» Postherpetic neuralgia (early)
» Postradiation arteritis
* Neuropathic pain associated with CNS pathology
e Phantom limb pain

CONTRAINDICATIONS

Many techniques have been described, but because of the risk of
pneumothorax, the posterior approach is generally restricted to pa-
tients in whom fascial barriers or anatomic anomalies may prevent
diffusion of local anesthetic from its anterior deposition at C6/C7 to
the upper thoracic sympathetic trunk or when precise neurolytic pro-
cedures are planned.
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COMPLICATIONS
» Procedure related general complications like infection, bleeding
* Pneumothorax—patient should be monitored for late onset of
pneumothorax
» Epidural and/or intrathecal injection, and neurological deficit
* Intercostal neuritis

3.Splanchnic Nerve Blocks

The greater, lesser, and least splanchnic nerves are the major pregan-
glionic of the celiac plexus.

INDICATIONS

* Intra-abdominal cancer

» Chronic abdominal pain (including chronic pancreatitis pain)

« Differential diagnosis of somatic versus visceral pain

* Treatment of patients who have failed to obtain relief from celiac
plexus blocks

» Palliation of the acute pain of arterial embolization of the liver for
cancer therapy

* Treatment of pain of abdominal “angina” associated with visceral
arterial insufficiency

CONTRAINDICATIONS
* Local infection
e Sepsis
* Coagulopathy
* Respiratory insufficiency or pleural adhesions (due to risk of
pneumothorax)
e Tumors that distort the relevant anatomy
* An abdominal or thoracic aneurism

COMPLICATIONS

Because this is a sympathetic block, there is a potential for hypoten-
sion, and therefore |V access is necessary. Without fluid prophylaxis
(500-1000 cc of balanced salt solution), clinically significant hypoten-
sion can be expected in 30% to 60% of patients. Patients also need to
be warned regarding

* orthostatic hypotension

¢ and diarrhea as potential side effects.

* Pneumothorax (watch for shortness of breath or chest pain)

* |f on the left side, chylothorax is a possibility, due to trauma of

the thoracic duct
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4. Lumbar sympathetic block

The lumbar sympathetic block results in interruption of the sympa-
thetic efferent fibers to the lower extremities with sparing of the so-
matic nerves. This provides diagnostic value as to the relative sympa-
thetic contribution to the patient’s pain syndrome. It may also provide
therapeutic value in those patients with a significant sympathetically
maintained component to their pain.

INDICATIONS

The most common indications:
» CRPS types | (reflex sympathetic dystrophy) and Il (causalgia)
* acute herpes zoster
» early postherpetic neuralgia
e postamputation stump pain
e phantom limb pain
 radiation neuritis
 peripheral neuropathy

Blockade of the lumbar sympathetics is also used in conditions with
limited blood flow within the small vessels of the lower extremities:

» acute ischemia

e atherosclerosis

* Frostbite

e Erythromelalgia

e Raynaud disease

» Buerger disease

Other less commonly encountered indications:
» Hyperhidrosis
* phlegmasia alba dolens
* Acrocyanosis
» discogenic pain
» accidental intraarterial injection of intravenous medications. 14-17

CONTRAINDICATIONS
» Patient cannot discontinue their anticoagulant medication
» History of bleeding diathesis
» Active infection near the injection site

COMPLICATIONS

The known complications are:
* Intravascular injection
* Subarachnoid injection

118 CLINICIANS GUIDE TO OPIOID SPARING PAIN MANAGEMENT



* Renal trauma

e Ureteral stricture

e Lumbar plexus blockade

* Segmental nerve injury

* Infection

» Ejaculatory failure (bilateral lumbar sympathetic block)
e Discitis

¢ Psoas necrosis

* Genitofemoral neuralgia
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CHAPTER 12-SYMPATHETIC BLOCK
CODING & BILLING
Amy Turner RN BSN MMHC CPC CHC

Treatment for complex regional pain syndrome in the upper and lower
extremities frequently includes sympathetic blockade. Lumbar sym-
pathetic blocks and stellate ganglion blocks may be billed bilaterally
with the use of modifier 50. If performing unilateral injections, addi-
tion of the LT and RT modifier to indicate laterality is recommended.
This procedure has a medically unlikely edit of 1 meaning that payers
only expect to see this code billed once per day. These code does not
include fluoroscopic guidance and may be reported separately.

Blockade of the celiac plexus and neurolysis of the celiac plexus have
imaging guidance included in the code description.

Sphenopalatine block performed using a device to deliver medica-
tion through the nose should be reported using code 64999, Unlisted
procedure, nervous system. This is documented in CPT Assistant, July
2014; Volume 24: Issue 7.

Sympathetic Blocks Code Imaging Notes
Celiac Plexus/Splanchnic | 64530 bundled

Celiac Plexus Neurolysis 64680 bundled | Therapeutic medi-
cations included

Lumbar Sympathetic 64520 77003 Use modifier 50 for
Block Bilateral
Stellate Ganglion 64510 77003
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CHAPTER 13

SPINAL CORD STIMULATION
Richard A. Gasalberti MD, Isaac J. Kreizman MD,
Aziz Abdurakhimov MD, Michael Garbulsky PA

Spinal cord stimulation (SCS) is usually used as an electro-modula-
tor for neuropathic and sympathetically mediated chronic pain. SCS
involves percutaneous or surgical implantation of electrodes in the
epidural space, with power supplied by an implanted battery. The
mechanism of action of SCS has not been fully understood and is
probably influences multiple components and levels within the CNS
with both interneuron and neurochemical mechanisms. The gate con-
trol theory of pain was published by Ron Melzack and Patrick Wall in
1965, which stated that pain is transmitted by transmission cells in the
dorsal horns. The theory holds that transmission cells are stimulated
by small fibers and inhibited by large fibers acting through the sub-
stantia gelatinosa.

Stimurator

Spinal cord stimulators consist of a cylindrical or paddle leads/elec-
trodes, an implantable pulse generator which delivers electrical stim-
ulation that can be modified to achieve an effect, and an extension
cable that connects the lead with the generator.

Trial screening kit consists of a Tuohy needle, loss of resistance (LOR)
syringe, guidewire, trial screening lead and anchors.

Clinical use, indications and contraindications

The US Food and Drug Administration (FDA) has approved SCS for
several indications, the most common of which are complex regional
pain syndrome, failed back surgery syndrome (FBSS), chronic periph-
eral neuropathy or plexopathy, painful peripheral vascular disease.
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Also, SCS may be considered for patients with chronic, neuropathic
pain for whom standard pain treatments have failed and when there
is no indication for surgical intervention to treat the underlying condi-
tion.

Other indications include postherpetic neuralgia, multiple sclerosis
pain, phantom limb pain, intercostal neuralgia, and spinal cord injury
with variable motor and sensory deficits. For patients with cardiac
pacemakers and defibrillators, compatibility with SCS should be estab-
lished prior to trial and ensure stimulation does not result in defibril-
lator discharge. Prior to surgery all patients undergo psychiatric and
pain psychologic evaluation.

General considerations in the selection of SCS for a particular patient
are as follows M

* The patient has a diagnosis amenable to this therapy,

* The patient has failed conservative therapy for at least 6 months,
 All significant psychological issues have been ruled out,

* There is no serious untreated drug dependence problem,

e A trial has demonstrated pain relief.

Absolute contraindications to SCS are sepsis, coagulopathy, local in-
flammation at the site of implantation, obliterated spinal canal due to
previous surgery or trauma. Also, contraindications may include prior
surgery with epidural scarring, severe stenosis or scoliosis, or spine
instability. An immunocompromised condition is a relative contraindi-
cation to SCS.

SCS placement

Spinal level for lead placement depends on the location of pain. An
electrical current is applied to the dorsal columns, creating pares-
thesia in the dermatomes whose afferent fibers traverse the regions
being stimulated. Adequate extensive training of physician and also
an understanding of neuroanatomy, surgical technique, and perioper-
ative patient care are mandated. Traditional SCS devices are efficient
of delivering pulse frequencies in the range 2 to 1,200 Hz, with typical
application of approximately 40 to 60 Hz. These relatively low-fre-
quency produce a tingling sensation that overlap the pain distribution,
with the intent of masking pain perception. 10 kHz high-frequency SCS
(HF10 therapy) has been shown to be an effective paresthesia-free
alternative, compare to traditional SCS, and may improve the efficacy
of SCS for the treatment of isolated low back pain.

Spinal cord trial
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SCS placement is divided into two stages. The first stage is SCS trial
which gives the patient and physician the opportunity to determine
whether a permanent implant would adequately alleviate pain and
improve quality of life. Aslo, the trial helps to determine an optimal
number and location of leads for pain coverage and patient tolerabili-
ty. Duration of trial stage is usually 3 to 10 days.

Trials are generally performed on awake patients in an aseptic setting
outside of the operating room. Using the standard loss of resistance
technique, 14-gauge 9-inch Tuohy introducer needle, is percutaneously
placed in the dorsal epidural space. The SCS lead is introduced into
the epidural space through the epidural needle. Once in the epidural
space, the SCS lead is directed under fluoroscopic guidance into the
posterior paramedian epidural space and poisoned to the desired ana-
tomic location. Usually for shoulder and/or neck pain leads positioned
above C5 and C3 level respectively, for lower back pain at T9 - T10 lev-
els. For optimal position see table below. After the successful epidural
lead placement, the epidural needle is carefully withdrawn and lead

is firmly anchored to the skin followed by attachement to an external
programmable pulse generator.

A trial is considered successful if =50 percent pain is relieved during
the trial period. Pain relief from SCS can often be realized for days or
even weeks after the stimulation has been turned off.

Permanent implantation

The second stage is SCS final implantation. Permanent leads may be
percutaneous or paddle leads. Spinal cord stimulator cylindrical leads
are placed percutaneously via needle insertion into the posterior
epidural space under fluoroscopic guidance. Paddle leads placed into
the epidural space via laminotomy or laminectomy by the spine sur-
geon. After the final spinal cord stimulator implantation, the patient
will follow up with the physician to monitor for signs of infection and
to review stimulator settings because the initial settings often require
slight adjustments in the first few weeks.

Implantation of a permanent SCS system is painful and intolerable in
some patients under local anesthesia. The Korean journal of anesthe-
siology, Lee et al. case report shows that epidural anesthesia can be

used to perform the SCS implantation, with a cylindrical type lead,

without discomfort if the patient can localize the area of paresthesia
[4]

Table 1. Percutaneous lead implantation guide [,

Pain Location Lead Tip Level Entry level
Foot only T11-L1 (LT) L2-L3
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Pain Location Lead Tip Level Entry level
Anterior thigh T™N-T12 L2-L3
Posterior thigh T1-L1 L2-L3
Perineum TN1-L1 (midline) L2-L3
Buttock and lower extremity [ T9-T10 (T1-L1) T12-L1
Lower back T9-T10 (midline) T12-L1
Upper chest wall T1-T2 T4-T6
Upper extremity C3-C5 T1-T3
Hand C5-C6 T1-T3
Shoulder C2-C4 T1-T3
Neck C1-Cc2 T1-T3
Jaw C2 T1-T3

Complications

SCS is a relatively safe and reversible method of pain management.
However, there may be both technical and clinical complications. A
most common complication of SCS is lead migration which can be
visualized radiographically. If the reprogramming of electrodes does
not resolve the complication, the leads are removed. Poor anchoring
technique and vigorous physical activity can cause the lead fracture.

The risk of infection is high (about 12%) 'and is a serious complica-
tion that may require transplant removal. Prophylactic antibiotics are

recommended prior to SCS trial and/or implantation for infection pre-
vention. Active infection is a contraindication to spinal cord stimulator

trial and implantation.

A risk for spinal epidural hematomas are rare and increased in patients

with coagulopathies. Spinal epidural hematomas may occur weeks
after SCS placement and should be suspected if patients with severe
pain or new onset neurological deficit.

Other complications include spinal cord trauma in patients under deep
or general anesthesia, intraoperative trauma to the neuraxis with dural

puncture and cerebrospinal fluid leakage, seromas which sponta-

neously absorbed within 1-2 months, and tolerance in patients of long

term stimulation.
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CHAPTER 13- SPINAL CORD STIMULATION
CODING & BILLING
Amy Turner RN BSN MMHC CPC CHC

Awareness of payer policies is extremely important regarding reim-
bursement of neuromodulation therapies. With the advancement in
technologies, payers are specifying in their policies what platforms are
and are not considered medically necessary and covered benefits for
patients.

CPT code 63650 has a medically unlikely edit of 2, meaning that Medi-
care does not expect to see this code reported more than twice on

a single day for a single beneficiary. If more than 2 leads are placed,
this claim may be denied. However, this is a coding denial and may be
appealed with documentation. This is not an appropriate situation in
which an advanced beneficiary notice would be obtained as this is a
coding denial and not a medical necessity denial.

Spinal cord stimulation trial (Dorsal column or Dorsal root ganglion):

* 63650- Percutaneous implantation of neurostimulator electrode
array, epidural

* Fluoroscopic guidance is included in the insertion of the lead.

e This is reported per lead/array.

* Appending modifier 50 is not appropriate.

* This code has a 10-day global.

« Removal of the trial lead in an inherent part of the insertion and is
not separately reportable.
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» Code L8680 may still be reportable to payers who have not reval-
ued the lead expense into code 63650.
Permanent spinal cord stimulation placement (Dorsal column or Dorsal
root ganglion):
* 63650- Percutaneous implantation of neurostimulator electrode
array, epidural
* 63685- Insertion or replacement of spinal neurostimulator pulse
generator or receiver, direct or inductive coupling.
» Fluoroscopic guidance is included in the insertion of the lead.
» This is reported per lead/array.
* Appending modifier 50 is not appropriate.
e This code has a 10-day global.

Removal of SCS leads and/or generator:

* 63661- Removal of spinal neurostimulator electrode array(s), in-
cluding fluoroscopy when performed.

» This code would only be reported once even if multiple leads are
removed.

* 10 day global

* 63668- Revision or removal of implanted neuromuscular pulse
generator or receiver

Replacement of SCS leads and/or generator:

* 63663- Revision, including replacement when performed of spi-
nal neurostimulator electrode percutaneous array(s), including
fluoroscopy when performed.

» This code would only be reported once even if multiple leads
revised or replaced.

* 10 day global

* 63685- Insertion or replacement of spinal neurostimulator pulse
generator or receiver, direct or inductive coupling

CPT has revised the codes for SCS programming to specify that the pro-
gramming must be performed by a physician or other qualified health
care professional. It is not appropriate to report programming codes
when the device representative is performing the service.

CPT has also clarified that “Test stimulation to confirm correct target
site placement of the electrode array(s) and/or to confirm functional
status of the system is inherent to placement and is not separately
reported as electronic analysis or programming of the neurostimulator
system”. “Test stimulation to confirm correct target site placement of
the electrode array(s) and/or to confirm functional status of the sys-
tem is inherent to placement, and is not separately reported as elec-
tronic analysis or programming of the neurostimulator system”
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CHAPTER 14

DISCECTOMY
Richard A. Gasalberti MD, Isaac J. Kreizman MD,
Aziz Abdurakhimov MD, Michael Garbulsky PA

All the percutaneous procedures in intervertebral disc herniation
treatment that have been used in the last 35 years are minimally
invasive, and the main purpose is to respect as much as possible the
anatomy of spine, reducing postoperative complications with a faster
return to daily activities. Historically the main goals of percutaneous
procedures included sufficient removal of disc material with minimal
retraction of the nerve root, adequate hemostasis, the maintenance
of spinal stability. There are many percutaneous procedures have
been used for spinal disc herniation treatment, for example chemonu-
cleolysis where nucleus pulposus is destroyed using chemical sub-
stances, automated percutaneous nucleotomy has been introduced
by Onik in 1985, percutaneous manual and endoscopic nucleotomy
with posteriolateral approach, intra discal electro thermal therapy
(IDET) has been introduced for the treatment of chronic discogenic
low back pain due to ruptured annulus and/or small contained disc
herniation, nucleoplasty (coblation), percutaneous laser discectomy,
and hydrodiscectomy. Nowadays percutaneous procedures in inter-
vertebral disc herniation treatment are safe and minimally traumatic.

Percutaneous endoscopic discectomy is a least invasive procedure
used to reduce a herniated disc. It can be performed on a day care
basis under local anesthesia with shorter length of hospitalization thus
improving the quality of life earlier. Variable forceps with automated
high-power suction shaver and cutter systems are used.

All kinds of lumbar disc herniation, including severely difficult and
extremely difficult herniations, are manageable by the percutaneous
endoscopic lumbar discectomy (PELD) with transforaminal or interla-
minar approache M,

Intervertebral disc is a clinically important structure in human spine.

It composed of three regions known as the annulus fibrosus, nucleus
pulposus, and cartilaginous end plate. Nucleus pulposus may cause
bulging of the outer annular fibers or herniates though annulus fibro-
sus. Herniation or bulging of the intervertebral disc may compress
exiting spinal roots which can lead to radicular pain. Usually interverte-
bral disc herniates into the central vertebral canal, affecting the inferi-
or nerves. Posterolateral herniation at L4-L5 or L5-S1is common due
to the thin posterior longitudinal ligament and thicker anterior longitu-
dinal ligament. Spinal nerves from C1to C7 exit though intervertebral
foramen above the corresponding vertebra. C8 spinal nerve exit below
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C7 vertebra. All other spinal nerves located below the C8 cervical
nerve exit intervertebral foramen below the corresponding vertebra.
For example, herniation of intervertebral disc at level L3-L4 affects L4
spinal nerve.

Figure 3. Superior aspect of the vertebra showing herniation of nucleus
pulposus.

The percutaneous lumbar discectomy has proven to be safe, non-de-
structive, and effective procedure. The success of percutaneous lum-
bar discectomy depends on proper patient selection, knowledge of
spine anatomy, and adherence to the detail of the operative technique.

Figure 4. AP endoscopic view. Figure 5. Lateral endoscopic view.

130 CLINICIANS GUIDE TO OPIOID SPARING PAIN MANAGEMENT



Figure 6. Disc forceps in the disc  gigyre 7. Instruments used during

Space. percutaneous endoscopic discec-
tomy.

Indications

The posterolateral approach is preferred for all methods of percutane-
ous approaches to the disc space, be it for diagnostic or therapeutic
purposes. Percutaneous endoscopic discectomy with posterolateral
appoach should be strongly considered in patients with extraforaminal
far-lateral disc herniation. Other indications for posterolateral ap-
proach include lumbar decompression, foraminal herniations, forma-
minotomy, small non-sequestered extruded disk herniations, central
and paracentral disc herniations, synovial cysts, recurrent herniations,
decompression of foraminal stenosis, biopsy and debridement of disci-
tis, visualized discectomy and endplate preparation prior to interbody
fusion or total disc replacement (TDR) implantation. Also, patients
who cannot undergo general anesthesia are excellent candidates for
this approach.

Contraindications

Contraindications for percutaneous endoscopic discectomy with pos-
terolateral approach include free or extruded disc fragments within
the spinal canal or extruded migrated disc herniations that are out

of reach of the foraminal approach, calcified disc herniations, diffuse
annular bulge involving the entire circumference of the vertebral body,
and ligamentum flavum hypertrophy. Significant migration of disc
fragment in an absolute contraindication for endoscopic discectomy.

Complications

Complication of percutaneous endoscopic discectomy are relatively
rare. These include infection, nerve root or dorsal root ganglia injury,
bleeding, and damage to end plates and disc space collapse.
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CHAPTER 15
OFFICE-BASED SURGERY

IN THE INTERVENTIONAL PAIN PRACTICE
Lawrence F. Kobak, Esq., DPM

| What is Office-Based Surgery?

Office-based surgery includes not only surgery, but also includes di-
agnostic procedures which involve any kind of penetration of the epi-
dermis, insertion of any foreign material other than medication into the
body or insertion of a medical instrument through any natural orifice.

To be under New York OBS regulations, the procedure or surgery must
require either moderate or deep sedation or general anesthesia. These
procedures include the injection of contrast for MRI or CT when the
imaging technique uses either moderate or deep sedation or a major
nerve block of any extremity, neuraxial or general anesthesia.

Il Define Sedation

1- Minimal sedation does not require the procedure or surgery to be
performed in an OBS accredited facility. Minimal sedation procedures
are procedures that can be performed with a minimum of pain where
the likelihood of complications requiring hospitalization is minimal and
procedures performed with local or topical anesthesia. (NY PHL §230-d)

2- Moderate Sedation is defined as “a drug-induced depression of con-
sciousness during which patients respond purposefully to verbal com-
mands, either alone or accompanied by light tactile stimulation. No in-
terventions are required to maintain a patent airway, and spontaneous
ventilation is adequate. Cardiovascular function is usually maintained
without assistance.” (NY PHL $§230-d)

3- Deep sedation is defined as “a drug-induced depression of con-
sciousness during which patients cannot be easily aroused but respond
purposefully following repeated or painful stimulation. The ability to in-
dependently maintain ventilatory function may be impaired. Patients
may require assistance in maintaining a patent airway, and spontaneous
ventilation may be inadequate. Cardiovascular function is usually main-
tained without assistance. (NY PHL §230-d)

4- General Anesthesia is defined as “a drug induced loss of conscious-
ness during which patients are not arousable, even by painful stimula-
tion. The ability to independently maintain ventilatory function is often
impaired. Patients often require assistance in maintaining an airway,
and positive pressive ventilation may be required because of depressed
spontaneous ventilation or drug-induced depression of neuromuscular
function. Cardiovascular function may be impaired. (NY PHL §230-d)

5- Neuroaxial anesthesia is defined as “a form of regional anesthesia in
which pain sensation is modified or blocked by administration of med-
ication into the epidural space or spinal canal.” NYS DOH OBS FAQ for
Practitioners Question #8.
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6- Major upper and lower extremity nerve blocks are defined as “types
of regional anesthesia in which pain sensation is modified or blocked to
a large area of the extremity by the administration of medication around
the nerves supplying that region of the extremity.” (NY PHL §230-d)

The level of sedation is dependent on the effects of the medication,
not the actual name or dose of the medication chosen.

11l What are the limits of the types of procedures that can be per-
formed in an OBS location?

Currently, under New York law, there is no limitation of the type of
procedure to be performed per se. It also has no limit as to the length
of the procedure or recovery. However, the DOH has recommended
that OBS procedures not be longer than six hours. It also advises that
if an OBS patient needs to be in recovery more than six hours, that he
patient be transferred to a hospital or some higher level of care than
an OBS facility.

IV What About MRIs and other imaging studies?

MRIs and any imaging study that use intravenous contrast must be per-
formed in an accredited OBS facility if the patient receives moderate
or deep sedation, a major extremity nerve block, neuraxial or general
anesthesia.

V What about Botox injections that are sometimes used for various
types of pain control?

Generally, as Botox injections are performed under minimal if any se-
dation, they do not have to be performed in an accredited OBS facility.

VI Who is subject to the OBS Statutes in New York?

Physicians, physician assistants and specialist assistants are subject to
the New York State OBS statutes. Podiatrists licensed to perform ankle
surgery are subject to these statutes. These statutes do not apply to
dentists, podiatrists not performing ankle surgery or any other health
care professionals. The NYS Education Department has separate regu-
lations for dentists and podiatrist not performing ankle surgery.

Some dentists are duel degreed; DDS and MD or DMD and MD. When

performing procedures within the scope of medicine, these practi-
tioners must follow the OBS statutes in New York.

VIl Who Can Accredit Your OBS Facility?

Currently, in New York, three organizations are recognized to accredit
an OBS facility. They are:

1- The Joint Commission
One Renaissance Blvd.
Oakbrook Terrace, IL 60181
WWW.jointcommission.org
630-792-5800
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2- American Association for Accreditation of Ambulatory Surgery
Facilities (Quad A)

5101 Washington Street, Suite 2F

Gumee, IL 60031

www.aaaasf.org

888-545-5222

3- Accreditation Association for Ambulatory Health Care (Triple A)

5250 Old Orchard Road, Suite 200
Skokie, IL 60077

www.aaahc.org

847-853-6060

Each accrediting agency has its own standards, including period-
ic re-accreditation. They involve the size and layout of the procedure
room(s). Each has its standards for pre-op and patient recovery. Ster-
ilization technique is of the utmost importance. Lighting requirements,
emergency lighting and power, and emergency abilities, among many
other requirements, all to towards making the office based surgical area
a safer place for both the provider and the patient.

VIl Reporting Adverse Events

Pursuant to NY PHL §230-d, adverse events must be reported to the
New York State Department of Health, Office of Quality and Safety
within three business days. It should be reported either electronically
through the Department of Health’s Health Commerce System’s Secure
File Transfer utility at user ID obs_smb-Office Based Surgery Shared
Mailbox or on paper via certified mail to:

NYS Department of Health

Atten: Office-Based Surgery

Office of Quality and Patient Safety

New York State Department of Health

Corning Tower, Room 1938

Albany, NY 12237

The physician, PA, specialist assistant or podiatrist directly involved in
the OBS procedure that generated the reportable event must report

it to the DOH within 72 hours of the event’s occurrence, regardless of
the level of anesthesia.

While nurses, x-ray technologists, physical therapists, medical assis-
tants and others need not report an adverse event, if these people were
present, their respective names, and licensure status should be part of
the report to the Department of Health.

A list of reportable events is repeated here verbatim:
1 Patient death within thirty (30) days;
2 Unplanned transfer to a hospital or emergency department visit
within seventy-two (72) hours of office-based surgery for rea-
sons related to the office-based surgery encounter;
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3 Unscheduled hospital admission or assignment to observation
within seventy-two (72) hours of office-based surgery for rea-
sons related to the office-based surgery encounter;

4 Unscheduled hospital admission or assignment to observation
within seventy-two (72) hours of the office-based surgery, for
longer than twenty-four (24) hours;

5 Any suspected health care transmission of a bloodborne patho-
gen (BBP); a suspected transmission of a bloodborne pathogen
(BBP) from a healthcare professional to a patient or between
patients originating in an OBS practice as a result of improper
infection control practices. BBP includes but are not limited to:
Hepatitis B virus, Hepatitis C virus and Human Immunodeficiency
Virus. BBP reporting must occur within three business days of
becoming aware of a suspected transmission.

6 Any other serious or life-threatening events- which include:

a. Surgery or invasive procedure performed on the incorrect site or
incorrect person;

b. Incorrect surgery or invasive procedure performed on a patient;

c. Unintended retention of a foreign object after surgery or invasive
procedure;

d. Patient death or serious injury associated with

1. The used contaminated drugs, devices or biologics provided by
the OBS office;

2. Use or function of a device in patient care in which the device is
used or functions other than as intended,;

3. A medication error (e.g. wrong drug, dose, patient, time, rate,
preparation or route.);

4. Unsafe administration of blood products;

5. A fall while being cared for in an OBS setting;

6. Irretrievable loss of an irreplaceable biological specimen;
7

. Failure to follow-up or communicate laboratory, pathology or
radiology test results;

8. An electric shock in the course of a patient care process in an
OBS setting;

9. Burn incurred from any source in the course of a patient care
process in an OBS setting;

10.Intravascular air embolism occurring while being cared for in the
OBS office;
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11. Use of physical restraints or side rails while being cared for in an
OBS setting;

12.Introduction of a metallic object into the MRI area
13. Patient elopement;

14.Physical assault (i.e. battery) that occurs within or on the
grounds of an OBS practice;

e. Any incident in which systems designated for oxygen or other
gas to be delivered to a patient contains no gas, the wrong gas
or are contaminated by toxic substances;

f. Artificial insemination with the wrong donor sperm or egg;

g. Patient suicide, attempted suicide or self-harm that results in
serious injury while being cared for in an OBS setting;

h. Sexual abuse/assault on a patient within or on the grounds of an
OBS practice;

i. Abduction of a patient of any age;

j. Any instance of care ordered or provided by someone imperson-
ating a physician, nurse or other licensed healthcare provider.

k. Unplanned return to the OR after discharge from an OBS office
for a procedure related to the OBS procedure;

[. Assignment of a patient to an observation status in a hospital
for a period of up to 72 hours after undergoing on OBS proce-
dure(s);

m. Delayed admission to the hospital for actual or potential OBS
related complications occurring between 73 hours and 30 days
after an OBS procedure.

For purposes of OBS practices, “serious injury” is defined as a loss
of a body part, disability or loss of bodily function lasting more
than seven days or still present at the time of discharge from an
inpatient healthcare facility.

IX Confidentiality

Reports of adverse events are not subject to Freedom of Information
Act requests and are considered confidential pursuant to PHL §2998-
e.

X Reimbursement

Private insurers are not required to pay a facility fee for accredited
OBS facilities. Neither Medicare or Medicaid pay a facility fay for ac-
credited OBS facilities.
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CHAPTER 16

RADIATION SAFETY AND INTERVENTIONAL PAIN
David Gasalberti MD, Richard A. Gasalberti MD, Isaac J. Kreizman MD

Overview

There are a myriad of radiation delivery devices utilized for both
diagnostic and therapeutic purposes. Adequate training of providers
and staff in the safe use of this equipment are mandated to protect
patients and providers alike. “As Low as Reasonable Achievable”
(ALARA) is the guiding principle of radiation safety. It acknowledges
not only the need to minimize risks to the patients and providers but
also the logistical and economic considerations of radiation protec-
tion. Radiation exposure is quantified in units of Roentgen Equivalent
Man (Rem) or Sieverts (Sv). The consequences of radiation exposure
can be divided into early and late effects. At the energies used for
diagnostic purposes, the primary early effect is skin injury. Late effects
consist of development of malignancy, cataracts, and birth defects.
These effects can also be divided into stochastic and deterministic
effects. With stochastic effects such as the development of malig-
nancy, there is no “safe” dose and all exposure carries a probability of
manifesting disease. Deterministic effects such as the development of
cataracts tend to have a threshold dose below which there is no risk.
The above principles represent the basis for thinking about radiation
exposure and the associated risks.

The Nuclear Regulatory Commission (NRC) controls the exposure
limits for workers and the general public (Table. 1). The general public
may receive a total effective dose equivalent of 0.1 Rem/year while
occupational exposures may reach 5 Rem/year. Any worker who is
anticipated to receive >10% of the annual dose limit, minors (<18y/0)
who may receive 10% of the annual limit, or workers entering high or
very high radiation areas must have periodic exposure monitoring.
Female personnel that are pregnant must declare their pregnancy in
writing before being subject to the stricter embryo/fetal guidelines.
Measurement of exposure is accomplished with badges that are worn
regularly by personnel. These badges may be composed of film or
other materials such as lithium flouride which can store information
about cumulative exposure to allow tracking over time. If a worker ex-
ceeds a permitted exposure, then remedial actions such as evaluating
procedure, safeguards, and devices in use should be undertaken. The
most effective means of reducing exposure usually fall into 3 catego-
ries: time, distance, and shielding. Reducing the length of exposure
time will obviously lead to less cumulative exposure for providers and
patients. For distance, the inverse square law dictates that a specified
intensity is inversely proportional to the square of the distance from
the source of the physical quantity.
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Therefore by increasing the distance between a worker and the radia-
tion source, the exposure can be significantly reduced. Shielding per-
sonnel through the use of lead garments such as aprons or lead lined
walls can also limit the intensity of exposure. While the specific regula-
tions regarding construction, shielding, and quality assurance for radi-
ation devices may differ, the basic principles and exposure limitations
employed to protect patients and their providers remain constant.

Table 1. Nuclear Regulatory Commission’s Maximum Permissible Dose
Equivalent Limits for workers and the general public!

Radiation Safety for Fluoroscopically Imaged Guided Interventions
Many interventional pain procedures performed require the use of
fluoroscopic guidance. There are specific regulations regarding these
devices and certain procedures that can be undertaken by the opera-
tor to reduce their exposure. X-ray devices including fluoroscopes are
primarily regulated at the state level and therefore the requirements
regarding operation, maintenance, and certification will vary. However,
the AAPM and the Conference of Radiation Control Program Directors
(CRCPD) have proposed policies regarding implementation of com-
petency requirements and training for operators as well as exposure
limits respectively.

There are several procedures that can help reduce occupational ex-
posure. Minimizing beam-on time with short taps of the fluoro rather
than continuous operation will obviously reduce exposure. Fluo-
ro-on-time warnings can also make operators cognizant of the total
fluoroscopy time. Last-image-hold, when a prior image can be stored
and evaluated in the room, can reduce the need for repeat imaging.
The operator’s position will also influence the amount of exposure
received during an intervention. Operators standing by the x-ray tube
during fluoroscopy will receive much higher exposure than those
standing on the opposite side (Fig. 1)3. Collimation to the area of inter-
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est can reduce skin exposure as well as scatter radiation. In addition to
collimation, optimizing the geometric arrangement of x-ray tube and
image intensifier can reduce scatter, reduce patient skin exposure, and
improve spatial resolution. Ideally, the image intensifier will be closer
to the patient than the x-ray tube. The distance between the operator
and the fluoroscope can be increased through the use of injection or
compression devices. Movable shielding devices such as under-ta-

ble or ceiling shields can also reduce exposure for operators through
attenuation of the beam (Fig. 2)3. Personal shielding devices are also
very important in reducing dose and can be placed on both the opera-
tor and the patient. These usually consist of an apron made of 0.5mm
thick lead or other materials with the same lead equivalent thickness.
Lead aprons can attenuate scattered x-rays by a 95%2. A thyroid collar
and protective eyewear are also encouraged particularly if a worker
has a documented exposure of >4mSv?. Lead shielded gloves may also
be useful especially for attenuating scattered radiation but they are

of minimal benefit if hands are placed in the primary beam. Specially
designed maternity aprons are also available for pregnant personnel.
Table 2 lists typical personnel exposure rates with and without shield-
ing taken from The American Association of Physicists in Medicine
(AAPM) Report #582.

Figure 1. Operator position (Light Blue) and exposure A.) next to x-ray
tube or B.) opposite the x-ray tube.®
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Figure 2. Exposure rates A.) without shielding or B.) with shielding.?

Location Without a Lead Drape With a Lead Drape
Table Side 200mrem/hr 2-5mrem/hr
Thyroid Level 20-50mrem/hr O.Imrem/hr
Eye Level 20-50mrem/hr O.Imrem/hr

Table 2. Exposure rates with and without shielding constructed from
AAPM report #58.

Equipment and room design should be optimized to allow for min-
imal exposure to patients and personnel while maintaining image
quality. Structural shielding of rooms should be considered in areas
where C-arm fluoroscopes are used regularly. Audiovisual equipment
may also be used minimize the time a worker needs to be in the room
exposed to radiation or can eliminate that possibility altogether. Low
dose fluoroscopy with pulsed exposure, beam filtration, or video frame
averaging will also reduce the need for additional exposure3.

Several mechanisms are in place to ensure radiation exposure and

the associated risks remain minimal while maintaining high quality
care and image resolution. The basic principles of time, distance, and
shielding to reduce exposure have been implemented across several
areas including personnel procedures, training, equipment design, and
room design. Although the risks of late complications may never reach
zero, successful radiology and radiation therapy programs continually
re-evaluate their practices by collaborating with their clinicians, phys-
icists, radiation safety officers, and technicians to improve safety and
reduce risks of exposure.
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