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Interventional pain management, and the interventional techniques which are an integral part of that
specialty, are subject to widely varying definitions and practices. How interventional techniques are ap-
plied by various specialties is highly variable, even for the most common procedures and conditions. At
the same time, many payors, publications, and guidelines are showing increasing interest in the perfor-
mance and costs of interventional techniques.

There is a lack of consensus among interventional pain management specialists with regards to how to
diagnose and manage spinal pain and the type and frequency of spinal interventional techniques which
should be utilized to treat spinal pain. Therefore, an algorithmic approach is proposed, providing a step-
by-step procedure for managing chronic spinal pain patients based upon evidence-based guidelines.
The algorithmic approach is developed based on the best available evidence regarding the epidemiolo-
gy of various identifiable sources of chronic spinal pain.

Such an approach to spinal pain includes an appropriate history, examination, and medical decision
making in the management of low back pain, neck pain and thoracic pain. This algorithm also provides
diagnostic and therapeutic approaches to clinical management utilizing case examples of cervical, lum-
bar, and thoracic spinal pain.

An algorithm for investigating chronic low back pain without disc herniation commences with a clinical
guestion, examination and imaging findings. If there is evidence of radiculitis, spinal stenosis, or other
demonstrable causes resulting in radiculitis, one may proceed with diagnostic or therapeutic epidural in-
jections. In the algorithmic approach, facet joints are entertained first in the algorithm because of their
commonality as a source of chronic low back pain followed by sacroiliac joint blocks if indicated and
provocation discography as the last step. Based on the literature, in the United States, in patients with-
out disc herniation, lumbar facet joints account for 30% of the cases of chronic low back pain, sacroiliac
joints account for less than 10% of these cases, and discogenic pain accounts for 25% of the patients.
The management algorithm for lumbar spinal pain includes interventions for somatic pain and radicu-
lar pain with either facet joint interventions, sacroiliac joint interventions, or intradiscal therapy. For ra-
dicular pain, epidural injections, percutaneous adhesiolysis, percutaneous disc decompression, or spinal
endoscopic adhesiolysis may be performed. For non-responsive, recalcitrant, neuropathic pain, implant-
able therapy may be entertained.

In managing pain of cervical origin, if there is evidence of radiculitis, spinal stenosis, post-surgery syn-
drome, or other demonstrable causes resulting in radiculitis, an interventionalist may proceed with ther-
apeutic epidural injections. An algorithmic approach for chronic neck pain without disc herniation or ra-
diculitis commences with clinical question, physical and imaging findings, followed by diagnostic facet
joint injections. Cervical provocation discography is rarely performed. Based on the literature available in
the United States, cervical facet joints account for 40% to 50% of cases of chronic neck pain without
disc herniation, while discogenic pain accounts for approximately 20% of the patients. The manage-
ment algorithm includes either facet joint interventions or epidural injections with surgical referral for
disc-related pain and rarely implantable therapy.

In managing thoracic pain, a diagnostic and therapeutic algorithmic approach includes either facet joint
interventions or epidural injections.

Key words: Algorithmic approach, chronic pain, chronic spinal pain, diagnostic interventional tech-
niques, therapeutic interventional techniques, comprehensive evaluation, documentation, medical de-
cision making.
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nterventional techniques and the specialty of

interventional pain management continue to

emerge. Available evidence documents a wide
degree of variance in the definition and practice of
interventional pain management and interventional
techniques. Application of interventional techniques
by multiple specialties is highly variable for even
the most commonly performed procedures and
treated conditions (1-12). Manchikanti et al (6-
11) and others (2-5) have shown an exponential
growth of interventional techniques. To combat
the problem of overuse, and to some extent, abuse,
multiple recommendations have been made to
strengthen safeguards to prevent improper payment
for interventional pain management services (2). In
fact, multiple insurers have been implementing many
regulations and the Centers for Medicare and Medicaid
Services (CMS) has issued a program memorandum to
this effect (13). Manchikanti et al (8) recommended
that Congress enact interventional pain management
procedure standards mandating that these procedures
only be performed in either a facility setting or in an
accredited office and only by well-trained, qualified
physicians.

Many guidelines, systematic reviews, Cochrane
reviews, and peer-reviewed articles pertaining to in-
terventional pain management have been published
(1,13-49). However, none of the guidelines have been
in a position to provide guidance on patient care.

Consequently, the American Society of Inter-
ventional Pain Physicians (ASIPP) guidelines (1) and
International Spine Intervention Society (ISIS) guide-
lines (50,51) provided an algorithmic approach. ASIPP
guidelines developed an algorithmic approach based
on the structural basis of spinal pain and incorporated
acceptable evidence of diagnostic and therapeutic in-
terventional techniques available in managing chronic
spinal pain. However, no case specific or patient spe-
cific approach in the changing paradigm of modern
medicine, with its major focus on evidence-based med-
icine (EBM), has been available. Thus, an algorithmic
approach for management of chronic low back pain
is described to assist interventional pain physicians in
the clinical practice of providing care, which is of max-
imum benefit to the patient and least expensive.

1.0 An ALcorITHMIC APPROACH

An algorithm is a step-by-step procedure for solv-
ing a problem in a finite amount of time. An algorith-
mic approach is the implementation of guidelines in

a step-by-step fashion. At present there is a lack of
consensus among interventional pain management
specialists regarding diagnostic and management cri-
teria, and type and frequency of interventions. The lit-
erature focuses on the complications attributed to the
use of epidural steroids and extrapolates the same to
the entire arena of interventional pain management.
Thus, various limitations of interventional techniques
have arisen from false impressions.

The algorithmic approach described here is based
on the best available evidence on the epidemiology
of various identifiable sources of chronic spinal pain.
This algorithmic approach is designed to promote the
efficient use of interventional pain management tech-
niques based on the best available evidence. However,
this may not be applicable for each and every patient.
The purpose of the described algorithmic approach
is to provide a disciplined use of interventional tech-
niques in managing spinal pain. This includes evalu-
ation and diagnostic and therapeutic approaches,
which in turn avoid unnecessary care and poorly docu-
mented practices.

2.0 An ALGoRiITHMIC APPROACH TO SPINAL
Pain

2.1 Comprehensive Algorithm

Figure 1 illustrates an algorithmic approach for
evaluation and management of a chronic pain pa-
tient. Appropriate history, physical examination, and
medical decision-making are essential to provide ap-
propriate documentation and patient care. Not cov-
ered in this basic algorithm are socioeconomic issues
and psychosocial factors that may be important in
the clinical decision-making process. Related manu-
scripts provide principles of EBM, scope, and impact of
chronic spinal pain, guidance on diagnostic and thera-
peutic interventional techniques, and documentation
requirements (52-56). A comprehensive and complete
evaluation will assist in complying with the regula-
tions and providing appropriate care while fulfilling
an algorithmic approach.

2.2 Low Back Pain

2.2.1 Diagnosis

Figure 2 illustrates a diagnostic algorithmic ap-
proach for chronic low back pain without disc hernia-
tion. This algorithm for the investigation of low back
pain is based on the best available evidence on the
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Evaluation and Management

History

Pain history
Medical history
Psychosocial history

Assessment

Physical Examination
Functional Assessment
Psychosocial Assessment
Diagnostic Testing

Impression

Management plan

therapies

Medical and rehabilitation

Diagnostic interventions

Therapeutic interventional
management

Re-evaluation

Persistent pain
New pain
Worsening pain

Repeat
comprehensive
evaluation

Adequate pain relief
and improvement in
functional status

Continue
therapeutic
management

Fig. 1. A comprehensive algorithm evaluation and management of chronic spinal pain.
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Chronic Low Back Pain

Based on Clinical Evaluation

Facet Joint Blocks

| Positive ' ‘ Negative .

Provocation Discography

Positive . | Negative .

Sacroiliac Joint Injections

Positive . | Negative .

Epidural Injections#

Positive . ‘ Negative .

Epidural Injections#

Positive ' | Negative .

Facet Joint Blocks

Positive . | Negative .

Provocation Discography

Positive . | Negative .

Sacroiliac Joint Injections

Positive ' ‘ Negative '

Sacroiliac Joint Injections

Positive . | Negative .

Facet Joint Blocks

Positive ' | Negative .

Provocation Discography

Positive ' | Negative '

Epidural Injections#

Positive . ‘ Negative '

Stop Process

Fig. 2. An algorithmic approach to the diagnosis of chronic low back pain without disc herniation.
#Transforaminal epidural injections have been associated with reports of serious risks and adverse events
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epidemiology of various identifiable sources of chron-
ic low back pain. Kuslich et al (57) identified interver-
tebral discs, facet joints, ligaments, fascia, muscles,
and nerve root dura as tissues capable of transmitting
pain in the low back. Facet joint pain, discogenic pain,
nerve root pain, and sacroiliac joint pain have been
proven to be common causes of pain with proven
diagnostic techniques (22,23,28,58-64). In a prospec-
tive evaluation (65), the relative contributions of vari-
ous structures in patients with chronic low back pain
who failed to respond to conservative modalities of
treatments, with lack of radiological evidence to indi-
cate disc protrusion or radiculopathy, were evaluated
utilizing controlled, comparative, double diagnostic
blocks. In this study, 40% of the patients were shown
to have facet joint pain, 26% discogenic pain, 2% sac-
roiliac joint pain, and possibly, 13% segmental dural-
nerve root irritation. No cause was identified in 19%
of the patients.

If there is evidence of radiculitis, spinal stenosis, or
other demonstrable causes resulting in radiculitis, one
may proceed with diagnostic transforaminal or thera-
peutic epidural injections (64). Otherwise an algorithmic
approach should include the diagnostic interventions
with facet joint blocks, sacroiliac joint injections, fol-
lowed by discography. Lumbar discography at the pres-
ent time suffers from significant controversy with Level
1I-2 evidence (22). In contrast, facet joint nerve blocks in
the diagnosis of lumbar facet joint pain provide higher
evidence with Level | or Level II-1 (23). However, sacro-
iliac joint injections provide Level II-2 evidence (28).

An algorithm for investigating chronic low back
pain without disc herniation commences with clinical
questions, physical findings, and findings of radiologi-
cal investigations. Radiological investigations should
be obtained if the history and physical exam findings
indicate their need. Controlled studies have illustrated
a prevalence of lumbar facet joint pain in 21% to 41%
of patients with chronic low back pain (23,58-61,65-70)
and 16% in post laminectomy syndrome (71). The aver-
age prevalence of 31% (95% Cl 28%-33%) and false-
positive rate of 30% (95% Cl 27%-33%) was shown
by Datta et al (23). Thus, facet joints are entertained
first in the algorithm because of their commonality as
a source of chronic low back pain, available treatment,
and ease of performance of the blocks. Further, among
all the diagnostic approaches in the lumbosacral spine,
medial branch blocks have the best evidence (Level 1)
with the ability to rule out false-positives (27% to 47 %)
and demonstrated validity with multiple confounding

factors, including psychological factors (72,73), expo-
sure to opioids (74), and sedation (75-77). In this ap-
proach, investigation of facet joint pain is considered
as a prime investigation, ahead of disc provocation and
sacroiliac joint blocks. Multiple studies have indicated
that facet joint pain may be bilateral in 60% to 79% of
cases, involving at least 2 joints and involving 3 joints in
21% to 37% of patients (67-69).

Diagnostic blocks must be performed under con-
trolled conditions. In the United States, commonly
performed diagnostic blocks are often accomplished
with 2 separate local anesthetics in what is referred to
as controlled comparative local anesthetic blocks. Due
to the innocuous nature of lumbar facet joint nerve
blocks, it is recommended that all blocks be performed
in one setting. ISIS guidelines recommend a multi-level
evaluation with a screening test and multiple confirma-
tory blocks (51). However, in this algorithm, based on
the clinical examination, only 2 blocks are performed
provided the first block was positive, thus avoiding a
screening block and repeat blocks for separate joints
(51). If a patient experiences at least 80% relief with
the ability to perform previously painful movements
within a time frame that is appropriate for the dura-
tion of the local anesthetic used and the duration of
relief with the second block relative to the first block is
commensurate with the respective local anesthetic em-
ployed in each block, then a positive diagnosis is made.
In this algorithm, to pursue the sacroiliac joint as the
pain generator, pain must be caudal to L5 and must be
positive for at least some provocative tests, along with
tenderness over the sacroiliac joint (28,54,78). Sacroiliac
joint blocks have a Level 1I-2 evidence in the diagnosis
of sacroiliac joint pain utilizing comparative controlled
local anesthetic blocks. The prevalence of sacroiliac
joint pain is estimated to range between 2% and 38%
using a double block paradigm in specific study popula-
tions (28,62,63,65,78-83). The false-positive rates of sin-
gle, uncontrolled, sacroiliac joint injections have been
shown to be 20% to 54% (28). However, there has been
a paucity of the evidence in the evaluation of the ef-
fectiveness of sacroiliac joint blocks in the diagnosis of
sacroiliac joint pain (28,62,63).

One or both sacroiliac joints may be blocked uti-
lizing controlled comparative local anesthetic block
paradigms in the United States. The relief obtained
should be 80% with the ability to perform previously
painful movements and also should be concordant
based on the local anesthetic injection with bupiva-
caine injection outlasting lidocaine injection (28,54).

www.painphysicianjournal.com
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If pain is not suggestive of facet joint or sacroiliac
joint origin, then the epidural injection algorithm is
followed. Caudal and lumbar interlaminar epidurals
are non-specific as far as identifying the source of pain.
If a patient fails to respond to epidural injections, the
discogenic approach may be undertaken.

Lumbar provocation discography is seldom per-
formed as an initial test in the present algorithm.
Provocation lumbar discography is performed as the
first test in only specific settings of suspected disco-
genic pain and availability of a definitive treatment is
offered solely for diagnostic purposes prior to fusion.
Otherwise, once facet joint pain, and if applicable sac-
roiliac joint pain, is ruled out and the patient fails to
respond to at least 2 fluoroscopically directed epidural
injections, discography may be pursued if determina-
tion of the disc as the source of pain is crucial. Magnet-
ic resonance imaging (MRI) will assist in ruling out any
red flags and disc herniation, but will not determine if
the disc is the cause of the pain. Hancock et al (78) in a
systematic review of tests designed to identify the disc
as a pain generator concluded that centralization was
the only clinical feature associated with a discogenic
pain etiology (84). Further, this systematic review (78)
also showed low sensitivity and specificity of various
tests, including radiologic imaging, in determining
whether or not the disc is a primary source of low back
pain. Lumbar provocation discography has been shown
to reveal abnormalities in asymptomatic patients with
normal MRI scans (85,86). Thus, when performed ap-
propriately, discography can enhance sensitivity and
specificity compared to non-provocational imaging.
Discography continues to be the only diagnostic tool
capable of establishing whether or not a particular
disc is painful, irrespective of the presence or absence
of degenerative pathology observed on other imag-
ing modalities. Provocation discography continues to
be controversial with respect to diagnostic accuracy
(22,87-89), utilization (4-11,90), and its impact on sur-
gical volume (91,92). However, lumbar discography
has been refined substantially since its inception and
its diagnostic accuracy has been established as Level
11-2 (22,39,54,89). In order to be valid, the provocation
discography must be performed utilizing strict criteria
of having concordant pain in one disc with at least 2
negative discs, one above and one below except when
the L5/S1 is involved. In that case, only one negative
disc is needed along with the suspect disc (L5/S1 in this
case) displaying evoked intensity of a pain score of 7
on a scale of 0 to 10 or 70% of worst spontaneous pain
(i.e., worst pain of 7=7 x 70% = 5) (22,54).

2.2.1.1 Diagnostic Efficiency

Under the present algorithmic approach, once
facet joint pain is excluded, the patient may be treated
with epidural injections or sacroiliac joint blocks may
be pursued provided the patient meets the criteria for
sacroiliac joint blocks. Lumbar provocation discogra-
phy is the last step in the diagnostic algorithm and
is utilized only when appropriate treatment can be
performed if disc abnormality is noted. The only oth-
er indication is to satisfy patients’ impressions if the
patient does not improve with any other modalities
of treatments. In absence of effective treatments for
discogenic pain, establishing the diagnosis by virtue
of discography may prevent patients from undergoing
any further unnecessary testing or treatment. Studies
have shown the effectiveness of epidural injections in
discogenic pain, with or without the use of steroids,
after facet joint pain and other sources of low back
pain have been eliminated (93-95). In addition, the re-
lief derived from discogenic pain with caudal epidural
injections, with or without steroids, was equivalent to
relief in managing disc herniation and superior to the
relief obtained by patients with either spinal stenosis
or post lumbar laminectomy syndrome (93-98).

Given the realities of health care in the United
States and the available evidence from the literature,
it appears that lumbar facet joints account for 30% of
cases of chronic low back pain, sacroiliac joint pain ac-
counts for less than 10% of cases, and discogenic pain
accounts for 25% of cases.

Under this algorithm, approximately 70% of low
back pain patients would undergo investigations of
their facet joints, with approximately 30% proving
positive and requiring no other investigations. Of the
70% remaining, approximately 10% will require sac-
roiliac joint blocks and perhaps 30% will prove posi-
tive. The remaining 60% of 70% and original 30% not
undergoing facet injections — overall 60% to 70%
— will probably undergo epidural injections and ap-
proximately 65% will respond to epidural injections
and the remaining 20% of 35% will be candidates for
provocation discography if a treatment can be provid-
ed (1,18-21,93-98).

2.2.2 Management Algorithm

2.2.2.1 Somatic Pain Algorithm

Figure 3 illustrates therapeutic algorithmic man-
agement. The patients testing positive for facet joint
pain may undergo either therapeutic facet joint nerve
blocks or radiofrequency neurotomy based on the pa-
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tients’ preferences, values, and physician expertise.
However, there is no evidence for lumbar intraarticular
facet joint injections (23). In contrast, based on the
review of included therapeutic studies (99-101), Lev-
el 1I-1 to 1I-2 evidence is presented for lumbar facet
joint nerve blocks with an indicated level of evidence
of II-2 to 1I-3 for lumbar radiofrequency neurotomy
(23,99-103).

The next modality of treatment is epidural injec-
tions. Epidural injections have been shown to present
with variable evidence. A recent systematic review
of caudal epidural injections in the management of
chronic low back pain (93) showed Level | evidence for
relief of chronic pain secondary to disc herniation or
radiculitis and discogenic pain without disc herniation
or radiculitis (94-96). Further, the indicated evidence
was Level II-1 or II-2 for caudal epidural injections in
managing chronic pain of post lumbar surgery syn-
drome and spinal stenosis (93,97,98). A systematic re-
view of therapeutic lumbar transforaminal epidural
steroid injections (21) showed an indicated level of
evidence of Level II-1 for short-term relief and Level
1I-2 for long-term relief in managing chronic lumbar
radicular pain. The majority of the patients derived
from the diagnostic algorithmic approach do not have
radicular pain or disc herniation, thus, transforaminal
epidural injections are applied with the proper indica-

tions for patients with radiculitis (21). In contrast, the
evidence for lumbar interlaminar epidurals is lacking
(18) with a paucity of contemporary literature and lack
of fluoroscopically directed studies, and an indicated
evidence of Level 1I-2 for short-term relief of pain of
disc herniation or radiculitis with limited or lack of evi-
dence for other conditions.

The indicated evidence for therapeutic sacroiliac
joint interventions (28,62,63) is Level 1I-2 with no evi-
ence for sacroiliac joint neurotomy. Finally, the evi-
dence for intradiscal procedures with thermal annu-
lar technology is also limited. The systematic review
of the effectiveness of thermal annular procedures
in treating discogenic low back pain (20) showed an
indicated level of evidence of 1I-2 for IDET, Level II-3
for radiofrequency annuloplasty, and limited or lack
of evidence for intradiscal biacuplasty.

2.2.2.2 Radicular Pain Algorithm

While disc protrusion, herniation, or prolapse
resulting in sciatica are seen in less than 5% of the
patients with low back pain (104,105), approximate-
ly 30% of the patients presenting to interventional
pain management clinics will require either caudal,
interlaminar, or transforaminal epidural injections
as an initial treatment. Many patients with post-sur-
gery syndrome, spinal stenosis, and radiculitis with-

Chronic Low Back Pain

Somatic Pain

L. Facet joint pain
Medial branch blocks or
radiofrequency thermoneurolysis
*Intraarticular injections

I1. ST joint pain
*SI joint intervention

III. Discogenic pain
Intradiscal therapy

Radicular Pain

I. No surgery/post-surgery/spinal stenosis
Step 1: caudal/interlaminar
or transforaminal epidural
Step 2: percutaneous adhesiolysis
II. No surgery
Step 3: percutaneous disc
decompression
III. Post-surgery
Step 4: spinal cord stimulation or
intrathecal infusion system

* Not based on evidence

Fig. 3. A suggested algorithm for therapeutic interventional techniques in the management of chronic low back pain.
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out disc protrusion may respond to epidural injec-
tions (18,19,21,93,106-109). Patients non-responsive
to epidural injections will require either mechanical
disc decompression (31,36-38), percutaneous adhe-
siolysis (26,106,108), spinal endoscopic adhesiolysis
(30,106,108), implantation of spinal cord stimulation
(25), or intrathecal infusion systems (27) depending on
the clinical presentation, pathology, and other biopsy-
chosocial factors. Transforaminal epidural injections
may be performed for diagnostic purposes; however,
these also lead to therapeutic improvement.

Buenaventura et al (21) in a systematic review of
therapeutic lumbar transforaminal epidural steroid
injections showed the indicated level of evidence as
II-1 for short-term relief of 6 months or less and Level
II-2 for long-term relief of longer than 6 months in
managing chronic low back and lower extremity pain.
Conn et al (93) in a systematic review of caudal epidu-
ral injections in the management of chronic low back
pain showed variable evidence for various conditions
causing low back and lower extremity pain. The evi-
dence level shown is Level | for short- and long-term
relief in managing chronic low back and lower ex-
tremity pain secondary to lumbar disc herniation and
radiculitis and discogenic pain without disc herniation
or radiculitis. The indicated level of evidence is Level
II-1 or 1I-2 for caudal epidural injections in managing
low back pain of post-lumbar laminectomy syndrome
and spinal stenosis.

In contrast to lumbar transforaminal epidural and
caudal epidural injections, the evidence for lumbar in-
terlaminar epidural injections in managing chronic low
back and lower extremity pain is limited due to the
lack of availability of studies utilizing fluoroscopy. The
evidence is delivered from blind interlaminar epidural
injections. Based on Parr et al’s (18) systematic review,
the indicated evidence is Level II-2 for short-term relief
of pain of disc herniation or radiculitis utilizing blind
interlaminar epidural steroid injections with a lack
of evidence with Level Ill for long-term relief of disc
herniation and radiculitis. Furthermore, the evidence
at present is lacking for short- and long-term relief of
spinal stenosis and discogenic pain without radiculitis
or disc herniation utilizing blind epidural injections.

If a patient presents with unilateral, single, or 2
level involvement, one may proceed with transforami-
nal epidural injections (diagnostic and therapeutic).
Bilateral or extensive involvement of multiple seg-
ments will lead to either interlaminar or caudal based
on the upper or lower levels being involved, extensive

stenosis (central or foraminal) and lack of response to
caudal or interlaminar approaches. Except in specific
documented circumstances with spinal stenosis, the
approach also is based on the same philosophy as de-
scribed above for transforaminal epidurals. For post-
surgery syndrome, a caudal epidural is preferred and
one may consider a transforaminal epidural if essen-
tial in patients without obstructing hardware.

2.2.3 Algorithm for Chronic Non-Responsive Pain

Patients non-responsive to epidural injections,
may be considered for mechanical disc decompres-
sion, percutaneous adhesiolysis, spinal endoscopic ad-
hesiolysis, spinal cord stimulation, or implantation of
intrathecal infusion systems.

Percutaneous mechanical disc decompression lacks
evidence even though there are 4 modalities, namely
automated percutaneous lumbar discectomy, percu-
taneous laser discectomy, a high RPM device utilizing
Dekompressor, and coblation nucleoplasty or plasma
decompression. Recent systematic reviews (31,36-38)
showed the evidence to be Level II-2 for short- and
long-term (> 1 year) improvement for percutaneous
automated lumbar discectomy and laser discectomy.
The evidence for coblation nucleoplasty (Level I1I-3)
and Dekompressor (Level Ill) is only emerging.

In patients with post-lumbar surgery syndrome
after failure to respond to fluoroscopically directed
epidural injections, percutaneous adhesiolysis is con-
sidered (26). Despite a paucity of efficacy and prag-
matic trials, the systematic review by Epter et al (26)
indicated the evidence as Level | or II-1 with short-
term relief being considered as 6 months or less and
long-term longer than 6 months (110-116), in man-
aging post-lumbar laminectomy syndrome. Another
type of adhesiolysis is spinal endoscopic adhesiolysis,
which is considered to be an experimental procedure.
It also showed the indicated level of evidence of II-1
for short-term and Level Ill for long-term relief (< 6
months or > 6 months) (30).

The next step in the radicular pain algorithm is
implantable therapy. Frey et al (25) in a systematic re-
view of spinal cord stimulation for patients with failed
back surgery syndrome (FBSS) indicated the level of
evidence as -1 or 1I-2 for long-term relief (> 1 year) in
managing patients with FBSS. In this systematic review
(25), 2 randomized trials (117,118) and 8 observation-
al studies were included (119-126). Despite early in-
creased expense, cost-effectiveness has been demon-
strated for spinal cord stimulation (127-131).
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Finally, long-term management of chronic non-
cancer pain may be achieved with intrathecal infu-
sion systems (27). Intrathecal infusion systems are also
utilized for non-cancer pain in FBSS as an advanced
stage intervention. While there is a lack of conclusive
evidence, Patel et al (27), due to the paucity of quality
literature, concluded that the level of evidence for in-
trathecal infusion systems was indicated as Level II-3 or
Level Il with longer than one-year improvement con-
sidered as long-term response. There were no random-
ized trials meeting inclusion criteria for this systematic
review (27).

2.3 Neck Pain

2.3.1 Diagnosis

Figure 4 illustrates an algorithmic approach to the
diagnosis of chronic neck pain without disc herniation.
This represents an algorithmic approach for the investi-
gation of neck pain based on the best available evidence
on the epidemiology of various identifiable sources of
chronic neck pain. Cervical intervertebral discs, cervical
facet joints, atlanto-axial and atlanto-occipital joints,
ligaments, fascia, muscles, and nerve root dura have
been shown to be capable of transmitting pain from
the cervical spine with resulting symptoms of neck pain,
upper extremity pain, and headache. Yin and Bogduk
(132) demonstrated the prevalence of discogenic pain
in 16%, facet joint pain in 55%, and lateral atlanto-axial
joint pain in 9%, in 143 patients with chronic neck pain
in a private practice pain clinic in the United States. In a
systematic review of diagnostic utility and therapeutic
effectiveness of cervical facet joint interventions, Falco
et al (24), based on controlled diagnostic blocks, deter-
mined the prevalence of facet joint pain to be 36% to
67% with an average prevalence of 49% based on 8
studies (67-69,132-136) and with a false-positive rate
of 27% to 63% (average 49%) with single diagnostic
blocks. However, in one large study (67) with 80% pain
relief as the criterion standard, the prevalence rate was
39% and false-positive rate was 45%. In a systematic
review of cervical discography as a diagnostic test for
chronic spinal pain (29), the prevalence of cervical dis-
cogenic pain utilizing the International Association for
the Study of Pain (IASP) criteria ranged between 16%
to 20% based on 3 studies (132,137,138). The evidence
evaluating other structures such as atlanto-axial and
occipital joints, is lacking.

If there is evidence of radiculitis, spinal stenosis,
post-surgery syndrome, or other demonstrable causes

resulting in radiculitis, an interventionist may proceed
with therapeutic epidural injections. For diagnostic
purposes one may proceed with diagnostic cervical
selective nerve root blocks or transforaminal epidu-
ral injections. However, diagnostic accuracy of cervical
selective nerve root blocks has not been established
(64,139), and cervical transforaminal epidural injections
have been associated with substantial risk (140-153). In
contrast, therapeutic cervical interlaminar epidural in-
jections have been shown to have an indicated level of
evidence of 1I-2 in managing chronic neck and upper
extremity pain (19). Otherwise an algorithmic approach
should include the diagnostic interventions with facet
joint blocks, epidural injections, followed by discogra-
phy. Discography suffers with significant controversy
with Level II-2 evidence (29). In contrast, facet joint
nerve blocks in the diagnosis of cervical facet joint pain
provide evidence of Level | or Level lI-1 (24).

An algorithm of investigation of chronic neck pain
without disc herniation or radiculitis commences with
clinical questions and physical and imaging findings.
The controlled studies have illustrated the presence of
facet joint pain on average in 40% to 50% of cases,
ranging from 36% to 67% of the patients and 39%
in a large study. Thus, the facet joints are entertained
first in the algorithm in patients without radicular
symptoms because of their commonality as a causative
factor for chronic neck pain and headache and ease
of performance. Consequently, the investigation of
facet joint pain is considered as a prime investigation
ahead of disc stimulation. Multiple studies have indi-
cated facet joint pain to be bilateral in 69% to 72% of
cases and involving at least 3 joints in 50% to 85% of
patients (67-69).

The diagnostic blocks must be performed under
controlled conditions. In the United States, commonly
performed diagnostic blocks are often achieved using
2 separate local anesthetics — controlled comparative
local anesthetic blocks. Due to ease of performance
and safety when performed appropriately with cervi-
cal medial branch nerve blocks, multiple joints may
be blocked in one setting. However, ISIS guidelines
recommend a multi-level methodology with a screen-
ing test and multiple confirmatory blocks (51). In the
present algorithm, based on the clinical examination,
only 2 blocks are performed provided the first block
was positive, thus, avoiding a screening block and re-
peat blocks for separate joints.

If the facet joints are shown to be causative of
chronic neck pain with 80% relief and the ability to
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Chronic Neck Pain

Facet Joint Blocks

| Positive ' ‘ Negative '

Epidural Injections#

Positive Negative

Based on Clinical Evaluation

OR

Epidural injections#

Positive ' ‘ Negative '

Facet Joint Blocks

Positive Negative

Provocation Discography

Positive

Negative

Stop Process

* Not based on evidence

Fig. 4. An algorithmic approach to diagnosis of chronic neck pain without disc herniation.
# Transforaminal epidural injections have been associated with reports of serious risks and adverse events

perform previously painful movements with concor-
dant response with 2 different local anesthetics, a
positive diagnosis is made.

Cervical interlaminar injections are indicated if
the facet joints are not suspected as a source for neck

pain. However, if the patient fails to respond to epidu-
ral injections, further diagnostic interventions evaluat-
ing the disc may be undertaken provided a treatment
can be offered.

Cervical provocation discography is seldom per-
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formed as an initial test in the present algorithmic
approach. Once the facet joint pain is ruled out and
the patient fails to respond to at least 2 fluoroscopi-
cally directed epidural injections, discography may be
pursued, if determination of the disc as the source of
pain is crucial. Multiple questions have been raised re-
garding the utility of cervical discography, including
the reported high false-positive rate in select subpop-
ulations; the lack of standardization; the discrepancies
regarding the need for “control levels,” pain concor-
dance, and pain intensity threshold; and utilization.
However, provocation discography continues to be the
only diagnostic tool capable of establishing whether or
not a particular disc is painful, irrespective of the pres-
ence or absence of degenerative pathology observed
on other imaging modalities. Compared to lumbar
discography, which also continues to be controversial
and has been refined substantially, cervical discogra-
phy is behind in establishing diagnostic accuracy and
its utility in managing chronic pain syndromes, part of
the reason being lack of proven therapeutic manage-
ment techniques, specifically non-surgical. However,
to be valid, the provocation discography must be per-
formed utilizing criteria with concordant pain in one
disc with at least 2 negative discs, with evoked inten-
sity of pain of 7 of 10 or 70% of worst spontaneous
pain (e.g., worst pain of 7 => 7 x 70% = 5, being the
pain score that would be significant upon disc provo-
cation) (29,54).

2.3.1.1 Diagnostic Efficiency

Under the present algorithmic approach, which
is simple, efficient, and cost-effective, once facet joint
pain is excluded, the patient may be treated with epi-
dural injections. Essentially, cervical provocation dis-
cography is the last step in the diagnostic algorithm
and is utilized only when appropriate treatment can
be offered if the disc abnormality is demonstrated.
However, a rare but justifiable indication is to satisfy
the patients’ impressions if the patient does not im-
prove with any other modalities of treatment. Thus
far, studies have demonstrated the effectiveness of
epidural injections in the cervical region as well as
specifically in discogenic pain in the lumbar region
(19,93-98,154-161).

In the United States, based on available literature,
cervical facet joints account for 40% to 50% of cases
of chronic neck pain without disc herniation, while
discogenic pain accounts for approximately 20% of
the cases.

Under this algorithm, approximately 70% of pa-
tients would undergo investigations of their facet joints,
with approximately 40% proving positive and requir-
ing no other investigations. Of the 60% remaining, ap-
proximately 5% require provocation discography, and
perhaps 20% to 30% will prove positive. The remaining
50% to 60% of the 70% pursuing investigations and
original 30% with an overall population of 50% to 60%
will probably undergo epidural injections and approxi-
mately 65% will respond to epidural injections.

2.3.2 Management Algorithm

2.3.2.1 Somatic Pain Algorithm

As illustrated in Fig. 5 the therapeutic algorith-
mic management of chronic neck pain, patients test-
ing positive for facet joint pain may undergo either
therapeutic facet joint nerve blocks or radiofrequency
neurotomy based on the patients’ preferences, values,
and physician expertise. However, there is no evidence
for cervical intraarticular facet joint injections (24). In
contrast to the lack of evidence for intraarticular injec-
tions, Falco et al (24) have shown evidence for cervical
medial branch blocks of 1I-1 or II-2 for cervical medial
branch radiofrequency neurotomy based on studies
utilizing appropriate diagnostic criteria (162-168).

2.3.2.2 Radicular Pain Algorithm

Disc protrusions, herniations, or prolapses re-
sulting in radiculitis are less common in the cervical
spine than in the lumbar spine. Radiculitis may also
result from cervical spinal stenosis, spondylolisthesis,
post-surgery syndrome, and discogenic pain without
disc herniation. Approximately 30% of the patients
presenting to interventional pain management will
require interlaminar epidural injections as their ini-
tial treatment. Transforaminal epidurals may be per-
formed for diagnostic purposes, but they lack evidence
and are associated with increased risk (64,139-153).

2.3.2.3 Chronic Non-Responsive Pain Algorithm

Given the failure to respond to less invasive mo-
dalities of treatment, the consideration is then for spi-
nal cord stimulation and intrathecal infusion systems.
Evidence for these modalities in managing chronic
intractable neck pain has not been evaluated. The evi-
dence in the lumbar spine (25) is Level II-1 or 1I-2 for
long-term relief in managing patients with FBSS. The
evidence for intrathecal infusion systems is Level II-3 or
Level Il with one-year long-term improvement (27).
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Chronic Neck Pain

Somatic Pain

I. Facet joint pain
Medial branch blocks or
radiofrequency thermoneurolysis
II. Discogenic pain
Interlaminar epidural injections#
or
Surgical referral
or

Stop intervention

Radicular Pain

I. No surgery/post-surgery/spinal stenosis
Step 1: cervical interlaminar epidural
injections#
II. No previous surgery
Step 2: surgical disc decompression
II1. Post surgery
Step 3: *spinal cord stimulation
Step 4: *intrathecal infusion systems

* Not based on evidence

Fig. 5. A suggested algorithm for therapeutic interventional techniques in the management of chronic neck pain.

# Transforaminal epidural injections have been associated with reports of serious risks and adverse events

2.4 Thoracic Pain

2.4.1 Diagnosis

Figure 6 illustrates the diagnostic algorithmic ap-
proach for chronic thoracic pain without disc hernia-
tion or radiculitis.

This algorithm for investigation of thoracic pain is
based on the best available evidence of the epidemiol-
ogy of various identifiable sources of chronic mid back
and upper back pain. Even though separate investiga-
tions and studies are not available, based on the ex-
perience with the cervical and lumbar spine, it is ex-
pected that thoracic intervertebral discs, facet joints,
ligaments, fascia, muscles, and nerve root dura are
tissues capable of transmitting pain in the mid back,
upper back, and chest wall. Of these, facet joint pain
has been proven to be one of the common causes of
pain with proven diagnostic techniques (16,67,68,169).
However, in contrast to the cervical and lumbar spine,
the relative contributions of various structures in pa-
tients with chronic mid back and upper back pain who
failed to respond to conservative modalities of treat-
ments has not been evaluated except for facet joint
pain. Based on the controlled, comparative local anes-
thetic blocks, thoracic facet joint pain has been shown
to be present in approximately 40% of patients with
mid-upper back pain when data from 3 studies were

combined (34% to 48%) with a false-positive rate of
42%. In contrast, the prevalence, as well as diagnostic
accuracy, of thoracic discogenic pain has not been well
demonstrated (17). Further, there are no significant
therapeutic modalities available in managing thoracic
discogenic pain other than epidural injections.

Consequently, if a patient has any signs of radic-
ulitis or disc herniation or other demonstrable causes
resulting in radiculitis, one may proceed with thera-
peutic epidural injections. Otherwise, an algorithmic
approach should include diagnostic interventions
with facet joint blocks, epidural injections, and in
rare circumstances, provocation thoracic discography
and transforaminal epidural injections. Thoracic dis-
cography suffers from substantial controversy with
low levels of evidence compared to cervical and lum-
bar discography. Thoracic transforaminal epidural in-
jections are associated with high risk (170).

An algorithm for investigating chronic mid back
or upper back pain without disc herniation commences
with clinical questions, clinical findings, and findings
of imaging. In this approach, investigation of facet
joint pain is considered to be the prime investigation,
ahead of disc stimulation. Facet joint pain is bilateral
in 64% to 84% of cases and involving 3 joints or more
in 81% to 94% of patients (67,68,169).

The diagnostic blocks must be performed under
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Chronic Thoracic Pain

Based on Clinical Evaluation

Facet Joint Blocks Epidural injections#

| Positive ' ‘ Negative ' Positive ' ‘ Negative '

Epidural Injections#

Facet Joint Blocks

Positive Negative Positive Negative

Stop Process Stop Process

OR
|

Provocation Discography

Positive Negative

Stop Process

Fig. 6. An algorithmic approach to diagnosis of chronic thoracic pain without disc herniation or radiculitis.

# Transforaminal epidural injections have been associated with reports of serious risks and adverse events
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controlled conditions. While placebo diagnostic blocks
are recommended, in the United States commonly
performed diagnostic blocks are often achieved with
2 separate local anesthetics — controlled, comparative
local anesthetic blocks. Due to the innocuous nature
of thoracic medial branch blocks, it is recommended
that all blocks be performed in one setting. If a patient
experiences at least 80% relief with the ability to per-
form previously painful movements with a concordant
response in relation to duration of local anesthetics, a
positive diagnosis is made.

Thoracic provocation discography is seldom per-
formed, not only as an initial test, but in the settings
of interventional pain management. Once facet joint
pain is ruled out and the patient fails to respond to
at least 2 fluoroscopically directed epidural injections,
investigations may cease or, under rare circumstances,
discography may be pursued.

2.4.1.1 Diagnostic Efficiency

Under the present algorithmic approach, once
facet joint pain is excluded, the patient may be treat-
ed with epidural injections. Thoracic provocation dis-

cography is an extremely rare and last step in the diag-
nostic algorithm and is utilized only when appropriate
treatment can be performed if the disc abnormality
is noted. The very rare exception may be to perform
discography to satisfy the patient’s impressions if the
patient does not improve with any other modalities
of treatments. However, at present, there is no evi-
dence supporting epidural injections either, except for
extrapolating from cervical interlaminar and caudal
epidural injections performed under fluoroscopy. One
might expect thoracic epidural injections to be equally
effective.

Given the frequency of involvement of the tho-
racic spine and the practice of medicine in the United
States as well as the lack of significant pertinent litera-
ture, it appears that thoracic facet joints account for
40% of the cases of chronic mid back and upper back
pain, whereas the remaining is considered to be disco-
genic pain or without specific diagnosis. Thus, under
this algorithm, approximately 80% of patients would
undergo investigations of their facet joints, with ap-
proximately 40% proving positive and requiring no
other investigations.

Chronic Thoracic Pain

Somatic Pain

I. Facet joint pain
Medial branch blocks or
*radiofrequency thermoneurolysis
II. Discogenic pain
Interlaminar epidural injectins
or

Stop process

Radicular Pain

L. No previous surgery/post-surgery/
spinal stenosis

Step 1: Interlaminar epidural injections
II. No previous surgery

Step 2: surgical disc decompression
III. Post surgery
Step 3: *spinal cord stimulation
Step 4: *intrathecal infusion systems

* Not based on evidence

Fig. 7. A suggested algorithm for therapeutic interventional techniques in the management of chronic thoracic pain.
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2.4.2 Management Algorithm

Figure 7 illustrates therapeutic algorithmic man-
agement. The patients testing positive for facet joint
pain may undergo either therapeutic facet joint nerve
blocks or radiofrequency neurotomy based on the
patient s’ preferences, values, and physician’s exper-
tise. However, there is no evidence for either thoracic
intraarticular facet joint injections or radiofrequency
neurotomy (16). The only available evidence is for
therapeutic thoracic medial branch blocks with a Level
II-1 or 1I-2 for short-term and long-term relief (16).

2.4.2.1 Somatic Pain Algorithm

As illustrated in Fig. 7 displaying the therapeutic al-
gorithmic management of chronic thoracic pain, patients
testing positive for facet joint pain may undergo thera-
peutic facet joint nerve blocks, however radiofrequency
neurotomy may be offered based on the patient’s pref-
erences, values, and physician expertise. At present there
is no evidence for either thoracic intraarticular facet
joint injections or radiofrequency neurotomy. In con-
trast, based on the review of included therapeutic stud-
ies (16,171,172), Level II-1 or II-2 evidence is presented for
thoracic facet joint nerve blocks.

The next modality of treatment is epidural injec-
tions. Epidural injections have been shown to have vari-
able evidence in cervical and lumbar regions with no
analyzable evidence in the thoracic spine (18,19,21,93).

2.4.2.2 Radicular Pain Algorithm

Disc protrusions and herniations are much less
common in the thoracic spine than the lumbar or cervi-
cal spine. Nonetheless, very few patients who present
with thoracic radiculitis, post-surgery syndrome, spinal
stenosis, and radiculitis without disc protrusion, and pa-
tients failing to show evidence of facet joint pain are
candidates for epidural injections. Epidural injections
are most commonly provided through an interlaminar
route rather than transforaminal which is associated
with high risk; the use of blunt needles may mitigate
this risk. Thoracic interlaminar epidural injections have
not been evaluated or proven as to their effectiveness.

2.4.2.3 Algorithm for Chronic Non-Responsive Pain
Patients non-responsive to facet joint interven-
tions and epidural interventions, in rare circumstances,
may be considered for disc decompression or intrathe-
cal implantables either with spinal cord stimulation or
intrathecal infusion systems. However, there is no evi-
dence available for any of the management modalities.
Consequently, management is based on the physician’s
experience and the patient’s values and beliefs.

3.0 DELIVERY OF INTERVENTIONAL
TEcHNOLOGY

There is no consensus among interventional pain
management specialists with regards to type, dosage,
frequency, total number of injections, or other inter-
ventions. Fortunately, the recent literature provides
some guidance even though not conclusive. Based on
the principles of EBM, the average relief per proce-
dure is considered as the recommended duration if it
is safely performed without complications.

The recent literature shows no significant differ-
ence in the outcomes with or without steroids with
medial branch blocks (16,23,24,99,171,172) and epi-
dural injections (18,19,21,93,94,96-98). Further many
of the techniques including radiofrequency neurolysis
and disc decompressions do not require any steroids.

The most commonly used formulations of long-
acting steroids include methylprednisolone (Depo-Me-
drol), triamcinolone acetonide (Aristocort or Kenalog),
and betamethasone acetate and phosphate mixture
(Celestone Soluspan) (173-198).

Soon after the historic introduction of cortisone in
1949, steroids were used for various other purposes in-
cluding placement in the epidural space, spinal joints,
peripheral joints, and for infiltration of other nerves
(193,199-201). The first published report of the injec-
tion of steroids into an arthritic joint was in 1951 (199),
followed by the application of transforaminal epidu-
ral steroid injections in 1952 and 1953. Since then, the
use of spinal steroids has been reported with various
approaches (193,202-206). Simultaneous with the in-
troduction of neuraxial steroids in interventional pain
management, various complications related to steroid
therapy, including systematic effects of particulate ste-
roids, have been described with increasing frequency,
cautioning against use of spinal steroids in interven-
tional pain management (1,107,109,193-204). The
rationale for the use of epidural steroids into various
joints and epidural space has been based on the strong
anti-inflammatory effects of corticosteroids (204). How-
ever, while inflammation is an issue with discogenic
pain and radiculitis, no inflammation has been proven
to be present in other cases. It is postulated that corti-
costeroids reduce inflammation either by inhibiting the
synthesis of or release of a number of pro-inflammatory
substances or by causing irreversible local anesthetic ef-
fect on C-fibers (207-222). The role of epidural steroids
has been evaluated in experimental models with beta-
methasone reducing the nerve root injury produced by
epidural application of autologous nucleus pulposus in
a pig experimental model (212,215), with suppression
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of disc resorption by high dose steroids (219), the de-
pression of heat hyperalgesia and mechano-allodynia
(221), prevention of neuropathic edema and blockade
of neurogenic extravasation (220), inhibition of phos-
pholipase A2 activity (216), protection of damage to
C-fibers (217), prevention of endoneural vascular per-
meability induced by nucleus pulposus (218), and de-
crease of the extent of intramedullary spinal cord injury
secondary to spinal cord hemorrhage (222).

The chemistry of neuraxial steroids has taken cen-
ter stage in recent years due to devastating complica-
tions following epidural injections, specifically trans-
foraminals (194-197,223-234,236,283). Steroid particle
embolization of small radicular arteries is believed to
be an important causative factor (197,229,283). Tiso
et al (194) and Benzon et al (195) extensively evalu-
ated chemical properties and their relationship to in-
terventional pain management. Data from Tiso et al
and Benzon et al regarding particle sizes were in gen-
eral agreement with regards to methylprednisolone,
triamcinolone, and commercial betamethasone. How-
ever, there were some differences pertaining to dexa-
methasone and betamethasone sodium phosphate.
Nonetheless, based on the available literature and
scientific applications, all the formulations of steroids
may be considered clinically safe; however important

physiochemical characteristics distinguish one com-
pound from the others (Tables 1 and 2). Though all
formulations of steroids may be considered safe, for-
mulations of betamethasone appear to be safer with
no significant difference in the effectiveness (193).
Formulations of commonly used epidural steroids are
shown in Table 1 and the pharmacologic profile of
commonly used epidural steroids is shown in Table 2.
Steroids lead to suppression of the hypothalam-
ic pituitary axis with decreased plasma cortisol, de-
creased plasma adrenocorticotropic hormone (ACTH),
and adrenal atrophy (193,235-237). Other side effects
may be specific to the site of injection which includes
arachnoiditis, intrathecal injection, and particulate
embolism. Numerous arguments of steroid toxicity to
the nervous system stem from the potential toxicity
of multiple chemical entities used mostly as preserva-
tives in the formulations of epidural steroids. Nelson
(198) spearheaded the crusade against intraspinal
therapy using steroids and argued that methylpred-
nisolone acetate was neurotoxic. Betamethasone does
not contain either polyethylene glycol or benzyl alco-
hol. Similarly, single dose vials of methylprednisolone
(DepoMedrol) are available without alcohol. Latham
et al (185) reported that when injected deliberately
into the subarachnoid space in sheep, betametha-

Table 1. Formulations of commonly used epidural steroids.

Non-particulat
Depo-Medrol Kenalog Celestone Decadron on-particuiate
Celestone
. Triameinolone | Betamethasone Dexamethasone Betamethasone
Methylprednisolone . . . .
acetonide preservative free | sodium phosphate | sodium phosphate

Amount of steroid 40 mg/mL | 80 mg/mL 40 mg/mL 6 mg/mL 4 mg/mL 6 mg/mL
Polyethylene glycol 3350 29.1 28.2 — — — —
Polysorbate 80 1.94 1.88 0.4 — — —
Monobasic sodium 6.8 6.59 . 34 . 3.0
phosphate
Benzyl alcohol 9.16 8.8 9 — — —
Dibasic sodium phosphate — — — 7.1 — 6.0
Edetate disodium — — — 0.1 — —
Benzalkonium chloride — — — 0.2 — —
Sodium sulfite — — — — 1 mg —
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Table 2. Profile of commonly used epidural steroids.

Duration of Adrenal Suppression
. . Anti- Sodium
Equivalent Epidural .
Drug Inflammatory | Retention .
Dose Dose P . Single Three
otency Capacity M . .
Epidural Epidurals
Hydrocortisone 20 mg N/A 1 1 N/A N/A N/A
Depo-Methylpredniso- 4m 40-80 m, 5 0.5 1-6 weeks | 1-3weeks N/A
lone (Depo-Medrol) g 8 :
Triamcinolone acetonide
4 mg 40-80 mg 5 0 2-6 weeks N/A 2-3 months
(Kenalog)
Betamethasone 0.6m 6-12m 33 0 1-2 weeks N/A N/A
(Celestone Soluspan) O mg &
Dexamethasone
(Decadron) 0.75 mg 8-16 mg 27 1 N/A N/A N/A

N/A = Not available

Data adapted and modified from McEvoy et al (175), Jacobs et al (223) Kay et al (224), Hsu et al (225), Manchikanti et al (171,172), Schimmer

and Parker (174), and Benzon et al (195).

sone caused no reaction in the meninges or neural
structures when small doses of 1 mL were used, even
on repeated occasions. Other central nervous sys-
tem (CNS) events described are worrisome. These are
based on the particle size of epidural steroids and the
risk of vascular obstruction and ischemic CNS injury
as a result of embolization. There have been several
reported cases of CNS injuries after transforaminal
epidural injections (143,170,194,195,226-233). One of
the postulated mechanisms of these events is occlu-
sion of the segmental artery accompanying the nerve
root by the particulate steroid or embolization of
the particulate steroid through the vertebral artery
(194,195,231,234-237).

Consistent with the present literature of the phar-
macology of steroids, it appears that non-particulate
steroids may be the agents of choice for transforami-
nal epidural injections, though no trials have com-
pared particulate to non-particulate steroids. How-
ever, particulate steroids may be safely utilized for
interlaminar or caudal epidural injections. Caution
must be exercised in the use of particulate steroids in
transforaminal epidural injections and specifically for
cervical transforaminal epidural injections, particularly
if sharp needles are used.

The frequency and total number of injections
have been considered important issues, even though
controversial and poorly addressed. These are based
on flawed assumptions from non-existing evidence.
Over the years, some authors have recommended
one injection for diagnostic as well as therapeutic
purposes. Some have preached 3 injections in a se-
ries, irrespective of a patient’s progress or lack there-
of, whereas others suggest 3 injections followed by a
repeat course of 3 injections after 3-, 6-, or 12-month
intervals. There are also proponents of an unlimited
number of injections with no established goals or pa-
rameters. A limitation of 3 mg per kilogram of body
weight of steroid or 210 mg per year in an average
person and a lifetime dose of 420 mg of steroid also
has been advocated, however, with no scientific ba-
sis. The comprehensive review of the literature in
preparation of these guidelines and review of all
the systematic reviews has not shown any basis for
the above reported assumptions and limitations. The
administration must be based solely on the patients’
responses, safety profile of the drug, experience of
the patient, and pharmacological and chemical prop-
erties such as duration of action and suppression of
adrenals.
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4.0 MebpicaL NEecessity NIANAGEMENT

The following criteria should be considered care-

fully in performing interventional techniques:

1.

Complete initial evaluation, including history and

physical examination.

Psychosocial and functional assessment, as neces-

sary and feasible.

Determination of

necessity:

¢ Suspected organic problem.

¢ Nonresponsiveness to less invasive modali-
ties of treatments except in acute situations
such as acute disc herniation, herpes zoster,
complex regional pain syndrome (CRPS), and
intractable cancer-related pain.

¢ Pain and disability of moderate-to-severe
degree.

¢ No evidence of contraindications such as se-
vere spinal stenosis resulting in intraspinal
obstruction, infection, impaired coagulation,
or predominantly psychogenic pain.

¢ Responsiveness to prior interventions with im-
provement in physical and functional status to
justify repeat blocks or other interventions.

¢ Repeating interventions only upon return of
pain and deterioration in functional status;
decreased pain and increased function after
the initial intervention must be documented.

indications and medical

5.0 InbicATIONS

Indications are variable for various types of inter-

ventional techniques.

5.1 Facet Joint Interventions

These guidelines apply for cervical, thoracic, and

lumbar facet joint interventions.

agement, and nonsteroidal anti-inflamma-
tory agents.

e Lack of evidence, either for discogenic or sac-
roiliac joint pain.

e lack of disc herniation or evidence of
radiculitis.

e No contraindications with understanding of
consent, nature of the procedure, needle
placement, or sedation.

e No history of allergy to contrast administra-
tion, local anesthetics, steroids, Sarapin, or
other drugs potentially utilized.

e Contraindications or inability to undergo
physical therapy, chiropractic management,
or inability to tolerate nonsteroidal anti-in-
flammatory drugs.

Positive response to controlled local anesthetic

blocks (< 1mL) with a criterion standard of 80%

pain relief and the ability to perform prior painful

movements without any significant pain.

5.1.1 Frequency of Interventions

*

In the diagnostic phase, a patient may receive
2 procedures at intervals of no sooner than one
week or preferably 2 weeks, with careful judg-
ment of response.

In the therapeutic phase (after the diagnostic

phase is completed), the suggested frequency

would be 2-3 months or longer between injec-
tions, provided that > 50% relief is obtained for

6-8 weeks.

If the interventional procedures are applied for

different regions, they may be performed at in-

tervals of no sooner than one week or preferably

2 weeks for most types of procedures.

e It is suggested that therapeutic frequency re-
main at least a minimum of 2 months for each
region; it is further suggested that all the re-
gions be treated at the same time provided
that all procedures can be performed safely.

In the treatment or therapeutic phase, facet joint

interventions should be repeated only as neces-

sary according to the medical necessity criteria,
and it is suggested that these be limited to a maxi-
mum of 4 to 6 times for local anesthetic and ste-
roid blocks over a period of one year, per region.

Under unusual circumstances with a recurrent in-

jury or cervicogenic headache, procedures may be

repeated at intervals of 6 weeks after stabiliza-
tion in the treatment phase.

¢ Common indications for diagnostic facet joint in-
terventions are as follows:

e Somatic or nonradicular low back, neck, mid-
back, or upper back and/or lower extremity,
upper extermity, chest wall pain or cervico-
genic headache.

e Duration of pain of at least 3 months.

e Average pain levels of > 6 on a scale of 0 to
10.

e Intermittent or continuous pain causing func-
tional disability.

e Failure to respond to more conservative
management, including physical therapy
modalities with exercises, chiropractic man-

E242

www.painphysicianjournal.com



An Algorithmic Approach for Clinical Management of Chronic Spinal Pain

¢ For medial branch neurotomy, the suggested fre-
quency would be 3 months or longer (maximum
of 3 times per year) between each procedure, pro-
vided that 50% or greater relief is obtained for 10
to 12 weeks.

The therapeutic frequency for medial
branch neurotomy should remain at inter-
vals of at least 3 months per each region
with multiple regions involved. It is further
suggested that all regions be treated at the
same time, provided all procedures are per-
formed safely.

¢ Cervical and thoracic are regions considered as
one region and lumbar and sacral are considered
as one region for billing purposes.

5.2 Epidural Injections

Epidural injections include caudal, interlaminar,
and transforaminal in cervical, thoracic, lumbar, and
sacral regions.

These guidelines apply to all epidural injections
including caudal, interlaminar, and transforaminal.

5.2.1 Caudal
¢ Common Inications are as follows:

Chronic low back and/or lower extremity
pain which has failed to respond or poorly
responded to noninterventional and non-
surgical conservative management resulting
from:

Disc herniation/lumbar radiculitis

Lumbar spinal stenosis

Post lumbar surgery syndrome

Epidural fibrosis

Degenerative disc disease/discogenic low back
pain

Other causes

Absence of facet joint pain determined by
controlled local anesthetic blocks.
Intermittent or continuous pain causing func-
tional disability.

Average pain level of > 6 on a scale of 0 to
10.

5.2.2 Lumbar Interlaminar
¢ Indications are same as for caudal epidural injec-
tions, except for post-surgery syndrome.

Caudal epidural is the modality of choice for
post-surgery syndrome.

5.2.3 Cervical Interlaminar
¢ Common indications are as follows:|

Chronic neck and/or upper extremity pain
which has failed to respond or poorly respond-
ed to non-interventional and non-surgical
conservative management resulting from:
Herniated, protruded, or extruded disc with
or without radiculitis

Cervical spinal stenosis

Post cervical surgery syndrome

Degenerative disc disease

Other causes

Absence of facet joint pain determined by

controlled local anesthetic blocks.

Intermittent or continuous pain causing func-
tional disability.

Average pain level of > 6 on a scale of 0 to
10.

5.2.4 Thoracic Interlaminar
¢ Common indications are as follows:|

Chronic mid back or upper back pain which
has failed to respond or poorly responded to
non-interventional and non-surgical conser-
vative management resulting from:
Herniated, protruded, or extruded disc with
or without radiculitis

Thoracic spinal stenosis

Thoracic post-surgery syndrome
Degenerative disc disease

Other causes

5.2.5 Lumbar Transforaminal

Lumbar transforaminal epidurals are provided for
diagnostic and therapeutic purposes.
¢ Diagnostic indications:

To identify an inflamed nerve root in a pa-
tient with a history of radicular pain when
results of visual anatomic studies and neuro-
physiologic studies are not collaborative

To identify the pain generator when patients
have multiple abnormalities on visual ana-
tomic studies

To determine the symptomatic level in multi-
level disc herniation

To determine a primary pain generator in the
spine-hip syndrome

To determine a previously undocument-
ed nerve root irritation as a result of
spondylolisthesis
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e To determine the symptomatic level in multi-
level stenosis

e Todetermine the symptomaticrootin patients
with documented postoperative fibrosis

Therapeutic indications:

e Average pain levels of > 6 on a scale of 0 to
10

e Intermittent or continuous pain causing func-
tional disability

e Chronic low back and/or lower extremity
pain which has failed to respond or poorly re-
sponded to non-interventional and non-sur-
gical conservative management

e  Chronic low back and/or lower extremity pain
resulting from:
e Disc herniation
e FBSS without extensive scar tissue and

hardware

e Spinal stenosis with radiculitis
¢ Discogenic pain with radiculitis

5.2.6 Frequency of Interventions

jury, cancer-related pain, or CRPS, blocks may be
repeated at intervals of 6 weeks or less after diag-
nosis/stabilization in the treatment phase.
Cervical and thoracic regions are considered as
one region and lumbar and sacral are considered
as one region.

5.3 Percutaneous Adhesiolysis

*

Common indications are as follows:

e Chronic low back and/or lower extremity pain
resulting from:

e Failed back
fibrosis

e Spinal stenosis

e Disc herniation with radiculitis

e Duration of pain of at least 6 months.

e Intermittent or continuous pain causing func-
tional disability.

e Average pain levels of > 6 on a scale of 0 to
10.

e  Failure to respond or poor response to non-
interventional and non-surgical conservative

surgery syndrome/epidural

¢ Guidelines of frequency of interventions apply management and fluoroscopically-directed
to epidural injections caudal, interlaminar, and epidural injections.
transforaminal. e Absence of facet joint pain determined by
¢ In the diagnostic phase, a patient may receive controlled local anesthetic blocks.
2 procedures at intervals of no sooner than one
week or preferably 2 weeks except in cancer-re-  5.3.1 Frequency of Interventions
lated pain or when a continuous administration ¢ The number of procedures is preferably limited
of local anesthetic is employed for CRPS. to:
¢ In the therapeutic phase (after the diagnostic e 2 interventions per year, with a 3-day
phase is completed), the suggested frequency of protocol
interventional techniques should be 2 months or e 4 interventions per year, with a one-day
longer between each injection, provided that > protocol
50% relief is obtained for 6 to 8 weeks.
¢ If the neural blockade is applied for different 5.4 Spinal Endoscopic Adhesiolysis
regions, they may be performed at intervals ¢ Common indications are as follows:
of no sooner than one week and preferably 2 e Chronic low back and lower extremity pain
weeks for most types of procedures. The thera- nonresponsive or poorly responsive to conser-
peutic frequency may remain at intervals of at vative treatment, including fluoroscopically
least 2 months for each region. It is further sug- directed epidural injections and percutaneous
gested that all regions be treated at the same adhesiolysis with hypertonic saline neurolysis.
time, provided all procedures can be performed e Moderate to severe disability.
safely. e Absence of facet joint pain determined by
¢ In the treatment or therapeutic phase, the epidu- controlled local anesthetic blocks.
ral injections should be repeated only as neces-
sary according to medical necessity criteria, and it  5.4.1 Frequency of Interventions
is suggested that these be limited to a maximum ¢ The procedures are preferably limited to a maxi-
of 4-6 times per year. mum of 2 per year provided the relief was > 50%
¢ Under unusual circumstances with a recurrent in- for > 4 months.
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5.5 Intradiscal Procedures
¢ Common indications are as follows:

Axial low back pain of at least 6 months
duration.

Failure to respond to conservative treatment.
Abnormal nucleus signal on T2-weighed MRI
images with > 60% residual disc height.
Positive concordant discogram at
pressure.

Normal neurologic exam (or at least no new
deficits attributable to level to be treated).
Negative straight-leg raise.

MRI with no evidence of root compression,
tumor, or infection (if root compression is
present, consider PMDD).

low

5.6 Mechanical Disc Decompression
¢ Common indications are as follows:

Unilateral leg pain greater than back pain.
Radicular symptoms in a specific dermato-
mal distribution that correlates with MRI
findings.

Positive straight leg raising test or positive
bowstring sign, or both.

Neurologic findings or radicular symptoms.
No improvement after 6 weeks of conserva-
tive therapy.

Imaging studies (CT, MRI, discography) in-
dicating a subligamentous contained disc
herniation.

Well maintained disc height of 60%.

5.7 Sacroiliac Joint Injections
¢ Common indications are as follows:

Somatic or nonradicular low back and
lower extremity pain below the level of L5
vertebra.

Duration of pain of at least 3 months.
Average pain levels of > 6 on a scale of 0 to
10.

Intermittent or continuous pain causing func-
tional disability.

Failure to respond to more conservative
management, including physical therapy
modalities with exercises, chiropractic man-
agement, and non-steroidal anti-inflamma-
tory agents.

Lack of obvious evidence for disc-related or

facet joint pain.

e No contraindications with understanding of
consent, nature of the procedure, needle
placement, or sedation.

e No history of allergy to contrast administra-
tion, local anesthetics, steroids, Sarapin, or
other drugs potentially utilized.

e Contraindications or inability to undergo
physical therapy, chiropractic management,
or inability to tolerate nonsteroidal anti-in-
flammatory drugs.

e For therapeutic sacroiliac joint interven-
tions with intraarticular injections or radio-
frequency neurotomy, the joint should have
been positive utilizing controlled diagnostic
blocks.

5.7.1 Frequency of Interventions

*

In the diagnostic phase, a patient may receive 2 SI
joint injections at intervals of no sooner than one
week or preferably 2 weeks.

In the therapeutic phase (after the diagnostic
phase is completed), the suggested frequency
would be 2 months or longer between injec-
tions, provided that > 50% relief is obtained for 6
weeks.

If the procedures are done for different joints,
they should be performed at intervals of no soon-
er than one week or preferably 2 weeks. It is sug-
gested that therapeutic frequency remain at 2
months for each joint. It is further suggested that
both joints be treated at the same time, provided
the injections can be performed safely.

In the treatment or therapeutic phase, the inter-
ventional procedures should be repeated only
as necessary according to the medical necessity
criteria, and it is suggested that they be limited
to a maximum of 4 — 6 times for local anesthetic
and steroid blocks over a period of one year, per
region.

Under unusual circumstances with a recurrent in-
jury, procedures may be repeated at intervals of 6
weeks after stabilization in the treatment phase.
For sacroiliac joint radiofrequency neurotomy the
suggested frequency is 3 months or longer be-
tween each procedure (maximum of 3 times per
year), provided that > 50% relief is obtained for
10 to 12 weeks.
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6.0 Case Discussions

In this section the most common modalities of
management are described. However, there is no sin-
gle approach that covers every patient. Further, typical
patients present with multiple problems.

This algorithmic approach does not dictate stan-
dard of care—these are guidelines. Further, with space
constraints, comprehensive initial evaluation and all
the findings are not provided. Thus, this should not
be construed as the entire evaluation. Only relevant
descriptions are provided. Further, changes in physical
functional and psychological status are not described
for each encounter.

These case discussions do not attempt to cover all
interventional procedures. They do represent a philos-
ophy of attempting to provide as much diagnostic and
therapeutic services as efficiently as possible, so that,
for example, lumbar and cervical facet injections are
done at the same setting. If facet injections document
that the facets are not the source of pain, an epidural
may be performed at the same setting. It is important
to note that from a billing and coding perspective,
only the primary procedure done in each region (cer-
vical/thoracic or lumbar/sacral) may be billed for when
multiple procedures are done in the same day. Thus, if
one performs diagnostic cervical facet injections fol-
lowed by a cervical epidural, only the facets may be
billed for. Abuse and overuse of multiple procedures is
a major concern. These guidelines must not be used to
justify multiple procedures, without documentation
of medical necessity.

6.1 A Case of Chronic Neck and Back Pain

6.1.1 History of Present llIness

1. Intermittent; deep, aching, throbbing and cramp-
ing; midline and bilateral paravertebral low
back; since 1997; with gradual onset without
injury; with intermittent radiation to both hips;
since 1997; with gradual onset without injury;
with worsening gradually since onset; associated
without numbness, tingling, pins and needles, or
weakness; with exacerbation with standing, walk-
ing, lumbar flexion, lumbar extension, right later-
al flexion, and left lateral flexion; with relief with
lying down, resting, and medicine; with back pain
worse than leg pain; which failed to respond to
chiropractic, physical therapy, cortisone by mouth,
cortisone injections, and exercises; with some re-
sponse to medical therapy; with good response to

nerve blocks; until 11/28/2007.

2. Intermittent; deep, aching, throbbing and cramp-
ing; midline and bilateral paravertebral neck pain;
since 1997; with gradual onset without injury;
with intermittent radiation to both sides of head;
since 1997; with gradual onset without injury;
with worsening gradually since onset; associated
without tingling, pins and needles, and weakness;
with exacerbation with neck flexion, right lateral
flexion, left lateral flexion, lifting, and overhead
activity; with relief with medicine; which failed
to respond to chiropractic, physical therapy, cor-
tisone by mouth, cortisone injections, and exercis-
es; with some response to medical therapy; with
good response to nerve blocks; until 11/28/2007.

6.1.2 Physical Evaluation

Cervical Spine: There was no evidence of scars.
There was no superficial or nonanatomic tenderness.
There was moderate midline and bilateral paravertebral
tenderness from C2 to C7. There was moderate suboccip-
ital tenderness bilaterally with elicitation of a headache.
There was moderate upper trapezius tenderness bilater-
ally. Range of motion of the cervical spine was decreased
20% in all directions with mild pain. Range of motion
of both shoulders was normal with no evidence of im-
pingement. Motor examination was shown to be with
mildly reduced grip strength. The deep tendon reflexes
were 2+ for Biceps, Triceps, and Brachioradialis.

Lumbar Spine: There was no evidence of scars.
There was no superficial or nonanatomic tenderness.
There was mild midline tenderness from L1 to L3 and
moderate midline tenderness from L4 to S1. There was
mild paravertebral tenderness bilaterally from L1 to L3
and moderate paravertebral tenderness bilaterally from
L4 to S1. There was moderate tenderness noted in sci-
atic notch region bilaterally. There was mild bilateral SI
joint tenderness noted. Range of motion of the lumbar
spine was reduced 20% in flexion with moderate pain
and reduced 20% in extension; right lateral rotation,
right lateral flexion, left lateral rotation and left lateral
flexion with mild pain. Range of motion of the both hips
was normal with negative Patrick-Fabere’s Test. Motor
strength evaluation showed mild reduction bilaterally
with no focal neurological deficits. Sciatic tension signs
were 80 degrees and negative on both sides. The deep
tendon reflexes were as follows: Quadriceps Femoralis
2 on the right side, and 2 on the left side, Achilles 2 on
the right side, and 2 on the left side. Superficial reflexes
were shown to be within normal limits.

E246

www.painphysicianjournal.com



An Algorithmic Approach for Clinical Management of Chronic Spinal Pain

6.1.3 Relevant Imaging Findings

12/27/2007 - MRl of the cervical spine. Broad based
central C5-C6 protruding type cervical disc herniation
resulting in minimal cord displacement and compres-
sion. No free disc fragment identified.

12/27/2007 - MRI of the lumbar spine. Nor-
mal annular bulging at the L3-L4 and L4-L5 inter-
spaces. No disc herniations are identified. No nerve
impingements.

6.1.4 Medical Decision Making

This patient presents with spinal pain involving
lumbosacral and cervical regions. Radiological findings
indicate broad based central C5/6 protruding type disc
herniation without cord displacement or compression
of the nerve roots or free-fragment, and normal an-
nular bulging at L3-4 and L4-L5 interspaces.

Her first problem is midline and bilateral para-
vertebral low back pain with radiation into both
hips, without neurological symptoms with exac-
erbation with all types of movements with lack
of response to various conservative modalities of
treatments. Based on the history, examination, and
imaging findings, the diagnosis of facet joint pain
may be entertained followed by pain secondary to
disc disease; however, there is no indication for sac-
roiliac joint pain.

Her second problem is intermittent midline and bi-
lateral paravertebral neck pain associated with head-
aches with no neurological symptoms. Once again, the
symptomatology meets the criteria for facet joint pain
with possible discogenic pain if facet joint pain cannot
be confirmed.

6.1.5 Relevant Diagnosis
Lumbar disc displacement
Lumbar facet joint arthropathy
Cervical disc displacement
Cervical facet joint arthropathy

6.1.6 Planned Procedures

1. Bilateral cervical facet joint nerve blocks
C2/3-C5/6

2. Bilateral Ilumbar facet joint nerve blocks
L3/4-L5/S1

3. Probable cervical epidural with local anesthetic
with or without steroids

4. Probable caudal epidural with local anesthetic
with or without steroids

6.1.7 First Interventional Pain Management
Encounter

The patient was treated with bilateral cervical fac-
et joint nerve blocks from C2/3-C5/6 utilizing a total
of 5 mL of lidocaine and bilateral lumbar facet joint
nerve blocks from L3/4-L5/S1 utilizing a total of 3 mL
of 1% preservative free lidocaine. Positive preliminary
diagnosis was established with lidocaine blocks with
more than 80% pain relief and the ability to perform
painful maneuvers in both regions.

6.1.8 Second Interventional Pain Management
Encounter

At one-month, she reported 80% relief for 3 days
and 70% for 3 weeks with low back, and 30% relief
for 3 weeks with neck and head.

Even though she reported greater than 80% relief
with the ability to perform multiple painful maneuvers
after the lidocaine blockade, it was short-lived and the
patient was not satisfied with the relief with her cer-
vical spine. Thus, it was assumed that she is negative
for cervical facet joint pain, and we proceeded with
cervical interlaminar epidural with local anesthetic
and steroids with 2 mL of ominipaque 2240, follwed
by injection of 4mL 0.5% lidocaine and 6 mg of non-
particculate celestone.

For lumbar spine, confirmatory blocks with bupi-
vacaine are required. Thus, due to positive response
bilateral lumbar facet joint nerve blocks from L3/4-L5/
S1 with 3 mL of 0.5% preservative free bupivacaine
were performed. She reported approximately 90%
pain relief with the ability to perform painful move-
ments in the lumbar spine.

6.1.9 Third Interventional Pain Management
Encounter

During the third encounter (2 months after the
second encounter), she reported 80% relief for 5 days
and 70% relief for 2 months with her low back. With
the cervical spine, she experienced more than 50% re-
lief for 2 months.

It was confirmed that patient suffered with bilat-
eral lumbar facet joint pain and with disc related pain
in the cervical spine. Based on the diagnostic criteria
of 80% relief with the ability to perform multiple ma-
neuvers with appropriate duration of relief with bu-
pivacaine longer than lidocaine, based on the system-
atic reviews and guidelines, it was judged that she had
lumbar facet joint pain (23). Thus, it was decided to
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continue bilateral lumbar facet joint nerve blocks and
cervical epidural with local anesthetic and steroids. Pa-
tient was offered an opportunity for radiofrequency
neurolysis; however, patient refused to undergo ra-
diofrequency thermoneurolysis and opted for repeat
medial branch blocks.

Now the patient has entered a therapeutic phase,
thus these treatments may be continued, based on the
guidelines, 4 times per year per region, if required.
Treatments must be repeated only if pain returns and
functional status deteriorates or complications or side
effects ensue.

Further, if patient fails to respond, re-evaluation
and other modalities of treatment may be considered.
In the cervical spine no other modalities of treatment
are available, hence, interventional techniques may
cease unless recurrent injury or other factors ensue.

In the lumbar spine radiofrequency neurotomy
may be considered or epidural injections may be pur-
sued. If epidural injections also fail, lumbar provoca-
tion discography may be considered if appropriate
treatment is available or treatments may cease.

6.2 A Case of Chronic Neck Pain

6.2.1 History of Present IllIness

Intermittent; deep, aching, throbbing, cramping
and burning; midline and bilateral paravertebral neck
pain; since 05/19/2000; following work related incident;
with intermittent radiation to both sides of head, both
shoulder blades and both upper extremities up to el-
bows; since 05/19/2000; following work related incident;
with worsening gradually since onset; associated with
numbness, tingling, pins and needles and weakness in
both hands; with exacerbation with neck flexion, neck
extension, right lateral flexion, left lateral flexion, over-
head activity and cold and damp weather; with relief
with lying down, resting, and medicine; with neck pain
and arm pain equal, which failed to respond to corti-
sone injections and exercises; with some response to
medical therapy; until 09/24/2008.

6.2.2 Physical Evaluation

Cervical Spine: There was no superficial or non-
anatomic tenderness. There was severe midline and
bilateral paravertebral tenderness bilaterally from C2
to C7. There was severe suboccipital tenderness bilat-
erally. There was severe upper trapezius tenderness
bilaterally. Range of motion of the cervical spine was
decreased 40% in flexion with moderate pain, 60%

in extension with severe pain and decreased 30% in
right lateral rotation, right lateral flexion, left lateral
rotation, and left lateral flexion with mild pain. Range
of motion of both shoulders was normal with no evi-
dence of impingement. Motor strength of the upper
extremities was shown to be mildly reduced bilaterally
with no focal deficits. The grip strength was moder-
ately reduced bilaterally with no focal deficits. There
was mild sensory dysfunction noted bilaterally at C6
and C7 level. The deep tendon reflexes were Biceps 1,
Triceps, and Brachioradialis 1 and equal.

6.2.3 Relevant Imaging Findings

10/02/2008 - X-ray of cervical spine. 1) Mild de-
generative spurring changes in the mid cervical spine
at the C4-C5 and C5-C6 interspaces. 2) Some right
sided foraminal narrowing is suspected at the C4-C5
interspace. 3) Foramina appear patent. 4) No obvious
displaced fracture seen.

10/02/2008 — MRI of cervical spine. 1) Some disc
bulging and right lateral protrusion at the C5-C6 level,
with possible right lateral disc herniation. Some right
lateral foraminal encroachment is felt present. 2) More
broad based disc bulging and protrusion identified at
the C4-C5 level with some possible bilateral foraminal
narrowing.

6.2.4 Medical Decision Making

This patient presents with intermittent cervical
pain with radiation to both sides of the head, shoul-
ders blades, and upper extremities. However, there
was no radicular symptomology prsent. Further, neck
and arm pain were equal.

The imaging illustrates degenerative changes
with disc protrusion and foraminal narrowing, how-
ever, without radicular symptomatology. Based on the
history, examination, and imaging findings, the diag-
nosis of facet joint pain is entertained, followed by
pain secondary to disc disease.

6.2.5 Relevant Diagnosis:
Cervical facet joint arthropathy
Cervical degeneration of intervertebral disc
Cervical disc displacement

6.2.6 Planned Procedures

1. Bilateral cervical facet
C2/3-Ce6/7

2. Probable cervical epidural with local anesthetic
with or without steroids

joint  nerve blocks
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6.2.7 First Interventional Pain Management
Encounter

The patient was treated with bilateral cervical fac-
et joint nerve blocks from C2/3- C6/7 with a total of 5
mL lidocaine 1% preservative freewith immediate im-
pression of positive diagnosis of cervical facet joint pain
with 100% pain relief and the ability to perform previ-
ously painful movements.

6.2.8 Second Interventional Pain Management
Encounter

At this visit, the patient reported 90% relief for
one day and 50% relief for 2 weeks.

She was treated with bilateral cervical facet joint
nerve blocks from C2/3-C6/7 with 5 mL of 0.25% pre-
servative free bupivacaine, with immediate impression
of positive diagnosis of cervical facet joint pain.

6.2.9 Third Interventional Pain Management
Encounter

At the third interventional pain management en-
counter, she reported 90% pain relief for 8 days and
50% pain relief for 8 weeks. Thus, she was treated
with bilateral cervical facet joint nerve blocks from
C2/3-C6/7 with bupivacaine 0.25% preservative free.

We have considered other bilateral cervical facet
joint nerve blocks or radiofrequency neurotomy. The
advantages of cervical facet joint nerve blocks includ-
ed performing bilaterally in the same setting whereas
radiofrequency neurotomy is offered only one side at
a time due to potential side effects of radiofrequency
thermoneurotomy in the cervical spin. The limitations
of each treatment were also explained and under-
stood which included the average relief of 6 months
with radiofrequency neurotomy and 3 months with
facet joint nerve blocks (24). She chose to undergo bi-
lateral facet joint nerve blocks. If she fails to respond
we can proceed with cervical epidural and if that also
fails we should cease interventional techniques.

6.2.10 Fourth Interventional Pain Management
Encounter

Subsequent to the therapeutic facet joint nerve
blocks in the cervical spine, at the return visit after 3
months she reported on average 60% relief lasting for
3 months. Following this she was treated with repeat
therapeutic cervical facet joint nerve block procedures.

Now the patient has entered a therapeutic phase,
thus, therapeutic facet joint nerve blocks may be con-

tinued, however, if patient fails to respond to thera-
peutic facet joint nerve blocks, a re-evaluation and
other modalities of treatment may be considered.

6.3 A Case of Chronic Low Back Pain

6.3.1 History of Present Illness

Intermittent; deep, aching, throbbing, cramping,
sharp, shooting; midline and right paravertebral low
back pain; since 2002; with gradual onset without
injury; with intermittent radiation into right hip and
right lower extremity above the knee; since 2002; with
gradual onset without injury; with worsening gradual-
ly since onset; associated with weakness; with exacer-
bation with lumbar flexion, lumbar extension, lifting,
cold/damp weather; with relief with lying down/rest-
ing and medicine; with back pain worse than leg pain;
which failed to respond to chiropractic treatment,
physical therapy, cortisone by mouth/injections, medi-
cal therapy, and exercises; until 07/23/2008.

6.3.2 Physical Evaluation

Lumbar Spine: There was evidence of scars on
the right hip. His right leg was shorter than left leg.
There was no superficial or nonanatomic tenderness.
There was moderate midline and right paravertebral
tenderness from L4 to S1. There was mild paraverte-
bral tenderness on the left side from L4 to S1. There
was moderate tenderness noted in right hip. Range
of motion of the lumbar spine was reduced 40% on
flexion with moderate pain. Extension with reduced
30% with moderate pain. Right lateral rotation, right
lateral flexion, left lateral rotation, and left lateral
flexion was reduced 20% with mild pain. Range of
motion of the right hip were reduced whereas left hip
was normal with negative Patrick-Fabere’s Test. Motor
strength evaluation showed moderate reduction bi-
laterally with no focal neurological deficits. The deep
tendon reflexes were as follows: Quadriceps Femora-
lis 1 and bilaterally, Achilles 1 and equal bilaterally.
Superficial reflexes were shown to be within normal
limits. Straight leg raising in supine at 60° was positive
for back pain bilaterally. Straight leg raising in supine
at 70° was positive for back pain on the left side.

6.3.3 Relevant Imaging Findings

07/28/2008 - X-ray of lumbar spine. Small osteo-
phytes project anteriorly from the superior margins of
L3, L4, and L5. No fracture of subluxation is identified.
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07/28/2008 — MRI lumbar spine. Findings of degen-
erative disc disease and at the L5-S1 disc level there is a
small central and left paracentral disc protrusion sug-
gested near the central spinal canal does not appear
significantly narrowed. There is a small anterior extra-
dural defect in the midline at L1-2 suggesting a small
central disc protrusion without spinal stenosis.

6.3.4 Medical Decision Making

This patient presented with spinal pain involv-
ing the right hip and right lower extremity above the
knee, without radiculatar symptomatology with exac-
erbation with lumbar flexion, lumbar extension, lift-
ing, cold/damp weather with no response to multiple
modalities.

6.3.5 Relevant Diagnosis
Lumbar facet joint arthropathy
Lumbar degeneration of intervertebral disc
Lumbar disc displacement

6.3.6 Planned Procedures

1. Right lumbar facet joint nerve blocks L2/3-L5/S1

2. Probable lumbar interlaminar epidural with local
anesthetic with or without steroids

6.3.7 First Interventional Pain Management
Encounter

The patient was treated with right lumbar facet
joint nerve blocks from L2/3-L5/51, utilizing a total of
2 mL of 1% perservative free lidocaine with positive
diagnosis of lumbar facet joint pain.

6.3.8 Second Interventional Pain Management
Encounter

The patient experienced 95% relief for 4 days and
60% relief for 3 weeks and was treated with right lum-
bar facet joint nerve blocks from L2/3-L5/S1, utilizing a
total of 2 mL of 0.25% preservative free bupivacaine,
with positive diagnosis of lumbar facet joint pain.

6.3.9 Third Interventional Pain Management
Encounter

The patient experienced 95% relief for 5 days and
60% relief for 5 weeks following the second block,
thus facet joint pain was confirmed.

Following this discussions with regards to radio-
frequency neurotomy and medial branch blocks, the
patient opted to undergo radiofrequency neurotomy.
Thus, radiofrequency neurotomy was carried out for
facet joint nerves from L2-L4and L5 dorsal ramus.

6.3.10 Fourth Interventional Pain Management
Encounter

The patient experienced 70% relief for 3 months,
hence no further treatment was carried out. Patient
was scheduled to return in approximately 3 months,
at that time if the pain returned and functional status
starts deteriorating further radiofrequency will be car-
ried out, otherwise no further treatment is necessary.

6.4 A Case of Chronic Low Back Pain

6.4.1 History of Present Illness

Intermittent; deep, aching, throbbing, cramping,
sharp, shooting, stabbing; midline and left paraverte-
bral low back pain; since 1978; with gradual onset with-
out injury; with intermittent radiation to left lower ex-
tremity below the knee; since 1978; with gradual onset
without injury; with worsening gradually since onset;
associated with numbness, tingling, pins & needles,
and weakness; with exacerbation with lumbar flexion,
lumbar extension, right lateral flexion, left lateral flex-
ion, and lifting; with relief with lying down/resting and
medicine; with back pain worse than leg pain; which
failed to respond to chiropractic treatment, physical
therapy, cortisone by mouth, cortisone injection, medi-
cal therapy, and exercises; until 5/7/2008.

6.4.2 Physical Evaluation

Lumbar Spine: There was no evidence of scars.
There was no superficial or nonanatomic tenderness.
There was mild midline, left paravertebral tenderness
from L3 to S1, and left sciatic notch tenderness. Range
of motion of the lumbar spine was reduced 30% on
flexion with moderate pain. Other movements were
normal. Range of motion of the both hips was normal
with negative Patrick-Fabere’s Test. Motor strength was
mildly reduced on the left side. Sciatic tension signs
were positive on the left side at 70°, and negative on
the right side at 90°. The deep tendon reflexes were 1+
Quadriceps Femoralis and Achilles, and equal bilater-
ally. Superficial reflexes were within normal limits.

6.4.3 Relevant Imaging Findings

11/20/2007 — X-ray lumbar spine. 1) Overall mod-
erate degenerative change mostly focused about L4-5
and to a lesser extent L5-S1.

02/5/2008 — MRI lumbar spine. 1) Moderately se-
vere degenerative changes in the disk and endplates
at the L4-5 level with disk osteophyte impression of the
ventral thecal sac and intrusion into the foramina. The
central canal is not severely narrowed. However, there
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is at least moderate stenosis of the foramina, particu-
larly the right by the combination of facet arthropathy
and disk osteophyte intrusion. 2) Asymmetric foraminal
stenosis on the left at L3-4 resulting from a foraminal
disk. The right foramen and central canal are adequate-
ly patent at this level. 3) The spinal canal and foramina
are adequately patent at the other reviewed levels.

03/19/2008 — CT scan lumbar spine. 1) At L3-4,
there is a left foraminal and far left lateral disk pro-
trusion which may be contacting the exiting left L3
nerve root. 2) At L4-5, there is diffuse ventral bony
ridging and bilateral foraminal disk protrusions which
may be contacting the exiting L4 nerve roots. This is
in association with bilateral facet hypertrophy. 3) At
L5-S1, there is mild diffuse disk bulging causing a mild
ventral impression upon the thecal sac and there is as-
sociated mild left neural foraminal narrowing due to
a contribution from facet hypertrophy.

6.4.4 Medical Decision-Making

Based on the history, examination, and imaging,
she was diagnosed with lumbar radiculitis secondary
to disc displacement and spinal stenosis. Intervention-
al techniques with caudal, lumbar interlaminar, and
transforaminal were discussed and patient desired to
undergo transforaminal epidural.

6.4.5 Relevant Diagnosis
Lumbar radiculitis
Lumbar spinal stenosis
Lumbar disc displacement
Lumbar degeneration of intervertebral disc

6.4.6 Planned Procedures
Left lumbar transforaminal epidural with local an-
esthetic and steroids L4, L5.

6.4.7 First Interventional Pain Management
Encounter

The patient was treated with left lumbar trans-
foraminal epidural with local anesthetic and steroids.
This first transforaminal was performed at the L5 level
with injection of 1mL of 1% preservative free lido-
caine followed by injection of 3 mg of nonparticulate
celestone, followed by an injection of 0.125 mL of li-
docine and then the patient was examined for pain
relief. However, the pain relief was not complete;
hence, transforaminal at L4 level was also performed
with same dosages as at L4.

6.4.8 Second Interventional Pain Management
Encounter

She reported 90% relief for 2 hours and 60%
pain relief for one week at one month follow-up vis-
its. She was treated with left lumbar transforaminal
epidural with local anesthetic and steroids at L4 and
L5 levels as the previous visit, with L4 first, followed
by L5, with appropriate evaluation, with positive
results.

6.4.9 Third Interventional Pain Management
Encounter

The patient was seen a third time one month later
reporting 90% relief for 10 days with sudden return
of pain.

Since the patient failed to respond significantly,
percutaneous adhesiolysis was planned. Even though
there is no convincing evidence for percutaneous
adhesiolysis in spinal stenosis or disc herniation, the
evidence is emerging. Consequently, it was opted to
proceed with this procedure. Provocation discography
was not indicated and surgical intervention was not
an option. Consequently, percutaneous adhesiolysis
with hypertonic saline neurolysis was performed. The
procedure involved a caudal entry into the epidural
space, lumbar epidurography with 5 mL of omnipaque
240, adhesiolysis folled by repeat epidurography with
3mL of omnipaque X 2 with subsequent injection of
5 mL of 2% preservative free lidocaine. This was fol-
lowed in recovery room with 6 mL of 10% hypertonic
saline with 2 divided doses, followed by injection of 6
mg of nonparticulate celestone, followed injection of
1mL of 0.9% sodium chloride solution and removal of
catheter.

6.4.10 Fourth Interventional Pain Management
Encounter

The patient was seen a fourth time reporting
70% relief for 13 weeks. At that time she was sta-
ble, therefore the patient may be continued on this
modality of treatment or reconsider surgery versus
the management if she fails to respond. Spinal cord
stimulation is not an option since there is no evi-
dence of neuropathic pain and the evidence for spi-
nal cord stimulation is mainly in post-laminectomy
syndrome. All surgical options were ruled out due
to patient’s refusal to undergo any type of surgical
intervention.
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6.5 A Case of Chronic Low Back Pain

6.5.1 History of Present Illiness

1. Intermittent; deep, aching, throbbing, shooting
and burning; midline and bilateral paravertebral
low back pain; since 08/11/2003; with gradual
onset without injury after a labor epidural; with
intermittent radiation to right lower extrem-
ity above the knee; predominantly on left; since
08/11/2003; with gradual onset without injury af-
ter labor epidural; associated with numbness, tin-
gling, and pins and needles in left leg; with exac-
erbation with standing, walking, lumbar flexion,
lumbar extension, lifting, cold and damp weather,
and coughing and sneezing; with relief with sit-
ting, lying down, resting, and medicine; with back
pain worse than leg pain; which failed to respond
to medical therapy; with some response to chiro-
practic and exercises; until 05/21/2008.

6.5.2 Physical Evaluation

Lumbar Spine: There was no evidence of scars.
There was no superficial or nonanatomic tenderness.
There was moderate midline tenderness from L3 to
S1. There was mild paravertebral tenderness on the
right side from L3 to S1 and moderate paravertebral
tenderness on the left side from L3 to S1. There was
moderate tenderness noted in sciatic notch region
on the left side. There was mild Sl joint tenderness
noted. Range of motion of the lumbar spine was re-
duced 20% in flexion and extension with mild pain
and was reduced 10% in right lateral rotation, right
lateral flexion, left lateral rotation, and left lateral
flexion with no pain. Range of motion of the both
hips was normal with negative Patrick-Fabere’s Test.
The deep tendon reflexes were 1+ and equal bilater-
ally at Quadriceps Femoralis and Achilles. Superficial
reflexes were within normal limits. Straight leg raising
in supine was 90° on the right side with 60° on the left
side with poisitive sciatic tension.

6.5.3 Relevant Imaging Findings

04/01/2008 — X-ray of lumbar spine. Bilateral pars
defects at L5 with spondylolisthesis and disc degenera-
tion at L5-S1.

05/12/2008 — MRI of lumbar spine. Degenerative
and arthritic changes including disc protrusion and
spondylolisthesis at L5-S1. No definite impingement
on neural structures.

08/22/05 - MRI cervical spine without contrast. De-

generative spondylosis of the cervical spine with cervi-
cal bulges at the C4-C5 and C5-C6 interspaces. Mild
facet hypertrophy at the C6 vertebral level.

6.5.4 Medical Decision Making

This patient presented with spinal pain. Radiolog-
ic findings indicated disc abnormalities as well as facet
joint abnormalities; however, there was no definite
disc herniation and evidence for radiculitis.

Based on the history, examination, and imaging
findings, the diagnosis of facet joint pain was enter-
tained. The second potential diagnosis was pain sec-
ondary to disc disease. There was no indication for
sacroiliac joint pain.

6.5.5 Relevant Diagnosis
Lumbar acquired spondylolisthesis
Lumbar facet joint arthropathy
Lumbar disc displacement
Cervical facet joint arthropathy
Cervical degeneration of intervertebral disc

6.5.6 Planned Procedures

1. Left lumbar facet joint nerve block L3/4-L5/51

2. Probable lumbar interlaminar epidural with local
anesthetic with or without steroids

6.5.7 First Interventional Pain Management
Encounter

The patient was treated with left lumbar facet
joint nerve blocks from L3/4-L5/S1 utilizing 1.5 mL of
1% preservative free lidocaine with a negative re-
sponse. Hence, she was treated with lumbar interlami-
nar epidural with local anesthetic with 10 mL of 0.5
preservative free lidocaine, followed by injection of
2mL 0.9 mL sodium chloride solution.

6.5.8 Second Interventional Pain Management
Encounter

The patient was seen one month later and report-
ed 70% relief for 4 weeks. At this time, her neck pain
has increased substantially. The neck pain is in the mid-
line and bilaterally in the neck with radiation to the left
side of the head, left shoulder blade, left side of upper
back, and left upper extremity above the elbow.

As per her choice, she was treated with bilateral
cervical facet joint nerve blocks C2/3-C5/6 with 5 mL
of 1% lidocainte preservative free, with a positive re-
sult. She was also treated with a lumbar interlaminar
epidural with local anesthetic.
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6.5.9 Third Interventional Pain Management
Encounter

She reported following the first diagnostic block
for cervical facet joint nerve blocks 90% relief for 2
weeks followed by 60% relief for 4 weeks with cervi-
cal pain. She also reported 70% relief for 7 weeks with
her lumbar spinal pain.

Thus, she was treated with bilateral cervical facet
joint nerve blocks from C2/3-C5/6 as a confirmatory
block with 5 mL of 0.25% preservative free bupiva-
caine. She was also treated with lumbar interlaminar
epidural with local anesthetic.

6.5.10 Fourth Interventional Pain Management
Encounter

Following the second cervical diagnostic block with
bupivacaine she reported 90% relief for one hour and
60% relief lasting for 2 weeks. The relief was less than
with lidocaine and also she failed to report 90% relief as
similar to the first block for 2 weeks. Thus, it was consid-
ered that her cervical pain is not related to facet joints.

However, reported 60% relief for 9 weeks with
lumbar spine, thus it was decided that we will con-
tinue with lumbar interlaminar epidural, and also pro-
ceed with cervical epidural with local anesthetic.

During this visit she was treated with lumbar in-
terlaminar epidural with local anesthetic and cervical
epidural with local anesthetic, due to her desire not to
have any steroids.

6.5.11 Fifth Interventional Pain Management
Encounter

She returned with good relief lasting for 3 months
with lumbar spine and over 2 months with cervical
spine. At this time she wanted to continue to under-
go injection therapy without steroids. Thus, she was
treated with cervical and lumbar epidural injections.
She was scheduled to return in 3 months.

She has entered therapeutic phase. Therapy can
be repeated in 3 months and if there is lack of response
the treatment should cease in the cervical spine and in
the lumbar spine.

If she fails to respond, multiple other options
could be entertained including a referral to surgeon.

6.6 A Case of Chronic Low Back Pain
6.6.1 History of Present lliness

1. Intermittent; deep, aching, throbbing, cramping,
sharp, shooting, and stabbing; midline and right

paravertebral low back pain; since 07/2004; with
gradual onset without injury; with intermittent
radiation to right lower extremity above the knee
and occasional radiation to toes; since 07/2004;
with gradual onset without injury; with worsen-
ing gradually since onset; associated with numb-
ness, tingling, pins and needles, weakness, and
burning; with exacerbation with walking, lumbar
flexion, lumbar extension, right lateral flexion,
left lateral flexion, cold and damp weather, and
coughing and sneezing; with relief with lying
down, resting, and medicine; with leg pain worse
than back pain; which failed to respond to chiro-
practic, physical therapy, cortisone by mouth, cor-
tisone injections, medical therapy, and exercises;
with good response to epidurals and surgical in-
tervention for one month; until 10/22/2008.

6.6.2 Physical Evaluation

Lumbar Spine: There was evidence of a scar on the
lumbar spine. There was no superficial or nonanatom-
ic tenderness. There was mild midline tenderness from
L4 to S1. There was mild paravertebral tenderness on
the left side from L4 to S1 and moderate paraverte-
bral tenderness on the right side from L4 to S1 with-
out paravertebral spasm. There was mild tenderness
noted in sciatic notch region on the left side and mod-
erate tenderness noted in sciatic notch region on the
right side. There was SI joint tenderness noted which
was mild on the right side. Range of motion of the
lumbar spine was reduced 10% in flexion with mild
pain, reduced 20% in extension with moderate pain
and normal in right lateral rotation, right lateral flex-
ion, left lateral rotation and left lateral flexion with
no pain. Range of motion of the both hips was normal
with negative Patrick-Fabere’s Test. The deep tendon
reflexes were: Quadriceps Femoralis was 1 on the right
and equal bilaterally at left. However, Achilles reflex
absent on the right side, and 1 on the left side. Super-
ficial reflexes were within normal limits. Straight leg
raising in supine was 70° on the right side, and 90° on
the left side with back pain only.

6.6.3 Relevant Imaging Findings
02/20/2006 — X-ray of hip. Normal hip radiograph.
10/31/2008 — MRI of lumbar spine w/ & w/o con-
trast. 1) Degenerative disc, endplate, facetal, and
ligamentous disease of the lumbar spine. There are
multiple asymmetries. The most severe asymmetries
are at L4-L5 where there is broad based asymmetric
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disc protrusion/herniation in a right central, right lat-
eral recess, and right neural foraminal position. With
associated facetal hypertrophy there is asymmetric
right neural foraminal stenosis at this level. 2) Very
mild central spinal stenosis at L3-L4 and L4-L5. 3) Sub-
stantial disease at L5-S1, which results in mild central
spinal stenosis and bilateral foraminal stenosis, which
appears moderate and is greater on the right than the
left. This is due to a combination of disc bulging and
facetal hypertrophy.

6.6.4 Medical Decision-Making

The patient presented with low back pain associ-
ated with right lower extremity pain with exacerba-
tion with walking, lumbar flexion, lumbar extension,
right lateral flexion, left lateral flexion, cold and damp
weather, and coughing and sneezing which failed to
respond to various modalities of treatments including
surgical intervention and blind epidural injections.

Based on history, examination, and imaging,
caudal epidural was chosen due to post-lumbar lami-
nectomy syndrome. Patient underwent surgery with
laminectomy and fusion with hardware. Significant
evidence has been shown in a systematic review (93)
for fluoroscopically directed caudal epidurals (97,98).

6.6.5 Relevant Diagnosis
Lumbar post laminectomy syndrome
Lumbar spinal stenosis
Lumbar degeneration of intervertebral disc

6.6.6 Planned Procedures
Caudal epidural with local anesthetic with or
without steroids.

6.6.7 First Interventional Pain Management
Encounter

The patient was treated with caudal epidural with
local anesthetic (9mL of 0.5% preservative free lido-
caine) and steroids (6 mg of nonparticulate celestone).

6.6.8 Second Interventional Pain Management
Encounter

The patient was seen one month later reporting
90% relief for 3 days. The relief of 3 days is not signifi-
cant with regards to the duration, even though quali-
ty of relief was good. At this time with the discussions,
patient opted to undergo another epidural procedure
prior to proceeding with another modality of treat-
ment, namely, percutaneous adhesiolysis.

6.6.9 Third Interventional Pain Management
Encounter

She returned with a report of approximately re-
lief of 50% for one month. She was not satisfied with
the either the quality or duration of relief. Following
the discussions, it was decided that we will proceed
with percutaneous adhesiolysis.

She underwent percutaneous adhesiolysis with
steroids and hypertonic saline neurolysis, with a Racz
catheter, 11 mL of omnipaque 240, 5mL of 2% pre-
servative free lidocaine, 6 mL of 10% sodium chloride
solution, 6 mg of nonparticulate celestone and 1 mL
of 0.9 % sodium chloride solution.

6.6.10 Fourth Interventional Pain Management
Encounter

She returned 3 months after the treatment and re-
ported 60% to 70% improvement in her physical and
functional status which lasted for almost 3 months.
She had only one episode of pain which was controlled
with exercises and medication. Thus, the percutaneous
non-endoscopic adhesiolysis procedure was repeated.

Now she has entered the therapeutic phase. If she
fails to respond to percutaneous adhesiolysis and if
willing, other options include spinal cord stimulation
or intrathecal morphine infusion system implantation
may be considered.

6.7 A Case of Chronic Neck Pain

6.7.1. History of Present lliness

Intermittent; deep, aching and throbbing; midline
and right paravertebral neck pain since 2004 and right
shoulder pain since 1995; with intermittent radiation to
right shoulder blade, right side of upper back, and right
upper extremity above elbow; since 2004; with gradual
onset without injury; with worsening gradually since on-
set; associated with numbness and weakness; with exac-
erbation with coughing/sneezing, lifting, standing, walk-
ing, overhead activity, and cold/damp weather; with relief
with lying down/resting and medicine; with neck pain
worse than arm pain; which failed to respond to chiro-
practic treatment, cortisone injection into joint, medical
therapy, exercises, and Synvisc injections; until 8/2/2006.

6.7.2 Physical Evaluation

Cervical Spine: There was no evidence of scars.
There was no superficial or nonanatomic tenderness.
There was moderate midline paravertebral tenderness
from C2 to C7. There was moderate suboccipital ten-

E254

www.painphysicianjournal.com



An Algorithmic Approach for Clinical Management of Chronic Spinal Pain

derness on the right side with elicitation of a head-
ache. There was moderate upper trapezius tenderness
on the right side. There was severe shoulder tender-
ness on the right side. There was severe AC joint ten-
derness on the right side. Range of motion of the
cervical spine was reduced 10% in all directions with
mild pain. Range of motion of right shoulder was re-
duced with evidence of impingement, right shoulder
was normal. Motor strength was significantly reduced
on the right side with no focal deficits. Grip strength
was moderately reduced on the right side. The deep
tendon reflexes evaluation were 1+ and equal.

6.7.3. Relevant Imaging Findings

11/9/2005 — X-ray of the cervical spine. X-rays
show multiple level disc disease with subluxation of
C2 on C3 and angulatory deformity of C3 on C4. There
is narrow disc space at C4-5 and C5-6. Flexion exten-
sion films show no gross instability or reduction. There
is straightening of the cervical lordosis on extension.
This motion appears to be occurring at the 3-4 level.

12/29/2006 — MRI cervical spine. Disc and bony
degenerative changes within the cervical spine most
pronounced at the C5-C6 level where there is mild nar-
rowing of the central canal.

6.7.4. Medical Decision-Making

The patient presented with pain in the cervical,
lumbar, and thoracic regions. However, her primary
problem was cervical pain. Based on the history and
physical examination and imaging studies, it appeared
that she was suffering with cervical facet joint pain.
She also had shoulder problems, however these have
been addressed separately.

6.7.5 Relevant Diagnosis
Cervical facet joint arthropathy
Cervical degeneration of intervertebral disc
Right AC joint arthritis

6.7.6 Planned Procedures

1. Right cervical facet joint nerve blocks C3/4-C6/7

2. Probable cervical epidural with local anesthetic
with or without steroids

6.7.7 First Interventional Pain Management
Encounter

The patient was treated with right cervical facet
joint nerve blocks from C3/4-C6/7, utilizing 2.5 mL of
1% preservative free lidocaine with positive results.

6.7.8 Second Interventional Pain Management
Encounter

The patient reported 100% relief for one week
and 80% relief for 2 weeks with neck. He was treated
with right cervical facet joint nerve blocks C3/4-C6/7
with 0.25% preservative free 2.5 mL bupivacaine with
positive result.

6.7.9 Third Interventional Pain Management
Encounter

The patient reported more than 90% relief for
2 weeks and more than 70% relief for 4 weeks with
neck. His diagnosis of cervical facet joint pain was
confirmed.

He was provided with options which were radio-
frequency neurotomy or therapeutic medial branch
nerve blocks. Patient chose radiofrequency thermal
neurotomy, thus, these were performed on C3-C6 me-
dial branches.

6.7.10 Fourth Interventional Pain Management
Encounter

Patient was seen after 6 months following the me-
dial branch radiofrequency neurotomy with no treat-
ment provided after 3 months because of continued
relief. He reported 60% relief with functional status
improvement lasting for 5 months.

Hence, medial branch radiofrequency thermal
neurotomy was repeated. He will be monitored for
follow-up and if required he will be treated with re-
peat cervical facet joint nerve radiofrequency thermal
neurotomy. If he fails to respond, cervical epidural
may be considered.

6.8 A Case of Chronic Thoracic Pain

6.8.1 History of Present Illness

Intermittent; deep, aching, sharp, burning; left
paravertebral thoracic pain; since 1996; with gradual
onset without injury; with intermittent radiation to
left side of chest wall and left side of abdominal wall;
since 1996; with gradual onset without injury; with
worsening gradually since onset; not associated with
numbness, tingling, or pins & needles; with exacerba-
tion with thoracic flexion, right lateral flexion, left
lateral flexion; with relief with lying down/resting
and medicine; with thoracic pain worse than chest
wall pain; which failed to respond to chiroprac-
tic treatment, medical therapy, or exercises; until
05/28/2008.
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6.8.2 Physical Evaluation

Thoracic Spine: There was no evidence of scars on
the thoracic spine or chest wall. There was mild mid-
line tenderness from T9 to T12. There was moderate
paravertebral tenderness on the left side from T9 to
T12. There was chest wall tenderness on the left side
from T9 to T12 in midaxillary line.

6.8.3 Relevant Imaging Findings

06/02/2008 - X-ray of thoracic spine. Mild degen-
erative disc disease is seen throughout the mid thorac-
ic spine. A small Schmorl’s node may be present along
the inferior endplate of T11.

06/02/2008 — MRI thoracic spine. There is mild disc
space narrowing and desiccation seen from the T6/7
through T8/9 levels. Mild broad based disc bulges are
suggested at T6/7, T8/9, and T9/10. These create only
minimal narrowing of the adjacent spinal canal.

6.8.4 Medical Decision Making

This patient presented with pain in the thoracic
region with radiation towards the chest wall and ab-
dominal wall with radiographic findings of disc bulges
at 3 levels causing minimal narrowing of the spinal ca-
nal. Pain was both axial and radicular, thus the options
were to proceed with a thoracic interlaminar epidural.
However if the patient failed to respond to this, facet
joint nerve blocks or provocation discography, if op-
tions were available for managing thoracic discogenic
pain, were of consideration.

6.8.5 Relevant Diagnosis
Thoracic disc displacement
Thoracic degeneration of intervertebral disc
Thoracic facet joint arthropathy

6.8.6 Planned Procedure
Thoracic epidural with local anesthetic with or
without steroids

6.8.7 First Interventional Pain Management
Encounter

Patient was treated with thoracic interlaminar
epidural injection with steroids entering the epidural
space between T9 and T10 under fluoroscopy, utilizing
6 mL of omnipaque 240, followed by injectin of 5 mL
0.5% preservative free lidocaine mixed with 6 mg of
nonparticulate Celestone.

6.8.8 Second Interventional Pain Management
Encounter

Patient reported 90% relief for 5 weeks with im-
provement in functional status, hence, a repeat proce-
dure was carried out.

6.8.9 Third Interventional Pain Management
Encounter

He reported 70% relief lasting approximately 9
weeks with improvement in functional status, hence,
a third epidural injection was repeated.

6.8.10 Fourth Interventional Pain Management
Encounter

The patient experienced 70% relief for 3 months
and 50% relief for one-month following the third epi-
dural injection. At this time the repeat injection was
provided.

Now the patient has entered the therapeutic
phase. Based on the response, future treatments will
be carried out either with continued epidural injec-
tions or if patient fails to respond other modalities
should be considered.

6.9 A Case of Chronic Thoracic Pain

6.9.1 History of Present Illness

Intermittent; deep, aching and stabbing; midline
and bilateral paravertebral thoracic pain; since 2005;
with gradual onset following gunshot injury; with rare
radiation to both sides of chest wall; since 2005; with
gradual onset following gunshot injury; with worsen-
ing gradually since onset; not associated with numbness,
tingling, pins and needles, weakness, and burning; with
exacerbation with thoracic flexion, thoracic extension,
overhead activity, and cold and damp weather; with re-
lief with lying down, resting and medicine; with thoracic
pain worse than chest wall pain; which failed to respond
to medical therapy and exercises; until 10/01/2008.

6.9.2 Physical Evaluation

Thoracic Spine: There was no evidence of scars.
There was moderate midline and bilateral paraverte-
bral tenderness from T8 to T12.

6.9.3 Relevant Imaging Findings
05/26/2007 — X-ray of thoracic spine. No definite
acute pathology is seen.
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09/07/2007 - MRI thoracic spine. No fracture or
subluxation is evident. No lesion is noted in the spinal
cord. No disc protrusion or spinal stenosis is evident.

6.9.4 Medical Decision Making

This patient presented with pain in the thoracic
and lumbar regions, however predominent pain was
present in the thoracic spine. Thoracic pain was of ax-
ial nature with no radicular component. Thus, based
on history, examination, and results of imaging a diag-
nosis of thoracic facet joint pain was entertained.

6.9.5 Relevant Diagnosis
Thoracic degeneration of intervertebral disc
Thoracic facet joint arthropathy

6.9.6 Planned Procedures

1. Bilateral thoracic facet
T8/9-T11/12

2. Probable thoracic epidural with local anesthetic
with or without steroids

joint nerve blocks

6.9.7 First Interventional Pain Management
Encounter

The patient was treated with bilateral thoracic
facet joint nerve blocks from T8/9 to T11/12 utilizing
4 mL of 1% preservative free lidocaine with positive
preliminary diagnosis of thoracic facet joint pain.

6.9.8 Second Interventional Pain Management
Encounter

The patient experienced 50% relief for one week,
with negative diagnosis for facet joint pain. Thus, he
was treated with a thoracic epidural with local anes-
thetic (5mL of 05% preservative free lidocaine) and
steroids (6 mg of nonparticulate celestone).

6.9.9 Third Interventional Pain Management
Encounter

The patient experienced 50% relief for one month
and was treated with thoracic epidural with local an-
esthetic and steroids.

6.9.10 Fourth Interventional Pain Management
Encounter

The patient experienced 60% relief for 2%2 months
and was treated with thoracic epidural with local an-

esthetic and steroids.

Thus, he has entered into the therapeutic phase.
He appears to be stable. If he continues to respond with
at least 3 months of relief without any adverse effects,
this may be continued. If there is no response or insig-
nificant response, further options should be evaluated.
However, there are not many options available.

ConcLuUsION

The algorithmic approach described in this article
included some of the commonly utilized interventional
techniques, but has not described a case by case basis of
mechanical disc decompression, intradiscal therapies,
sacroiliac joint injections, or intrathecal implantables.

If this algorithm is utilized, it should be followed
appropriately without excessive use of modalities.
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