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The role of zygapophysial (facet) joints in chronic thoracic
pain has received very little attention with only a few
publications discussing these joints as sources of pain.  In
contrast, facet joints have been implicated as responsible
for chronic pain in a significant proportion of patients with
chronic neck and low back pain.  However, thoracic spinal
pain, though less common, has been reported to be as
disabling as neck and low back pain.

This study was designed to evaluate all the consecutive
patients presenting with thoracic pain and undergoing
diagnostic medial branch blocks during 2001.  All the
patients failed conservative management with physical
therapy, chiropractic therapy and drug therapy.  All patients
underwent diagnostic facet joint nerve blocks using
lidocaine 1%, initially followed by bupivacaine 0.5% on

separate occasions.

Results showed that 46 patients underwent single blocks
with lidocaine and 36 of these patients, or 78%, were
positive for facet joint pain, reporting a definite response.
Confirmatory blocks with bupivacaine were performed in
all patients who were lidocaine-positive, with 61%, or 48%
of the total sample of the lidocaine-positive group, reporting
a definite response with improvement in their pain.  Thus,
comparative local anesthetic blocks showed the prevalence
of facet joint pain to be 48%, with single blocks carrying a
false-positive rate of 58%.

Keywords:  Chronic thoracic pain, zygapophysial joints,
facet joints, medial branch blocks, controlled diagnostic
blocks, false-positive rate

Zygapophysial (facet) joints have been implicated as the
source of chronic pain in 15% to 45% of patients with
chronic low back pain (1-7) and 54% to 60% of patients
with chronic neck pain (8-10).  These figures were based
on responses to controlled diagnostic blocks of these joints,
in accordance with the criteria established by the
International Association for the Study of Pain (11).
However, the role of thoracic facet joints in chronic upper
or mid back pain has received very little attention with
only a few publications discussing these joints as the source
of pain production (12-19).  Even though thoracic spinal
pain is less common, it can be as chronic and disabling as

neck and low back pain.  In the interventional pain
management environment, the proportion of patients with
thoracic disorders is relatively small ranging from 3% to
22% (20, 21).  Linton et al (22) estimated the prevalence
of all spinal pain in the general population as 66%, with
15% reporting thoracic pain, 44% reporting neck pain and
56% reporting low back pain.  Edmondson and Singer
(23) showed that even though the mechanical thoracic
spine pain is less common, it can be as disabling as lumbar
or cervical pain.  Occhipiniti et al (24), in a survey of
factory workers described a prevalence of thoracic pain
of 5%, in contrast to the prevalence of cervical and lumbar
pain of 24% and 33% respectively.  They also showed
that in spite of the lower prevalence, the degree of disability
resulting from thoracic pain disorders was similar to that
of other regions.  Occupations requiring sustained sitting
have been described to predisposed to thoracic spine pain.
Anderson et al (25) described a prevalence of thoracic
pain in bus drivers of 28%, in contrast to 10% in non-
drivers.  However, in both groups, the prevalence of
cervical and lumbar pain was also considerably higher.
Upon summarizing selected surveys, Singer and
Edmondson (20) found that the reported incidence of the
occurrence of musculoskeletal complaints attributed to the
thoracic region was 2% to 26%, and its prevalence was
5% to 34%.
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In experimental studies, cervical, thoracic and lumbar facet
joint pain has been evaluated by intraarticular joint
injections under fluoroscopic guidance.  These injections
have been shown to cause capsular distention resulting in
local and referred pain (12, 26-28).  Referral patterns for
the cervical, thoracic and lumbar facet joints have been
presented based on the results of these injections.  Bogduk
(29) postulated that for any structure to be deemed a cause
of back pain, it should have a nerve supply; should be
capable of causing pain similar to that seen clinically,
ideally in normal volunteers; should be susceptible to
diseases or injuries that are known to be painful; and should
have been shown to be a source of pain in patients, using
diagnostic techniques of known reliability and validity.
Bogduk (30) also postulated that diagnostic blockade of a
structure with a nerve supply with the ability to generate
pain, can be performed to test the hypothesis that the target
structure is a source of the patient’s pain.

In accordance with postulates of Bogduk (29, 30), the
thoracic facet joints are (or appear to be) innervated and
they produce pain in normal volunteers (12, 13, 31-41).
But, to date, there is no known pathology and relief of
pain has not been demonstrated by using diagnostic
techniques of known reliability and validity in thoracic
spinal pain.

Due to the paucity of published evidence, the prevalence
of thoracic facet joint pain is not known and the utility of
thoracic facet joint blocks is, as yet, only conjectural (29).
There is no evidence that thoracic facet joint pain can be
diagnosed by clinical examination or by medical imaging
(30).  The principles established for cervical and lumbar
facet joint blocks utilizing controlled comparative local
anesthetic blocks also apply to thoracic facet joints and
are probably the only means available to identify facet
joint pain in the thoracic region.  These joints can be
blocked either by intraarticular injections or by
anesthetizing the medial branches of the dorsal rami that
innervate the target joint.  This study was undertaken to
determine the frequency of the involvement of the facet
joints in the causation of chronic thoracic pain by
controlled comparative local anesthetic diagnostic blocks.

METHODS

This study was designed to evaluate all the consecutive
patients presenting with chronic thoracic pain, managed
by one physician and undergoing diagnostic medial branch
blocks, in a non-university setting, in one private
comprehensive interventional pain management practice

during 2001.  Inclusion criteria included the failure of
conservative management with physical therapy,
chiropractic management and drug therapy; patients aged
from 18 years to 90 years; those patients without a radicular
pattern of pain; those patients without disc herniation on
MRI; and those who had pain for at least 6 months.
Evaluation of all the patients included a comprehensive
evaluation with the completion of a comprehensive pain
management questionnaire, history, physical examination
and evaluation of the results of all procedures and
investigations.  All of the patients consented and
participated in the study after the nature of the study and
potential hazards of the procedures were explained to them.
A total of 46 patients participated in the evaluation.

All patients underwent diagnostic facet joint nerve blocks
using lidocaine 1%, initially followed by bupivacaine 0.5%
on separate occasions, usually 3 to 4 weeks apart.  Injectate
was prepared by mixing equal volumes of Sarapin to 2%
lidocaine and 0.5% bupivacaine, with addition of 2 mg of
methylprednisolone to each mL of mixture.  The blocks
were performed on the ipsilateral side in patients with
unilateral pain or bilaterally in patients with bilateral or
axial pain.  Blocks were performed at least at two levels
to block a single joint.  Blocks were performed with a 22-
gauge, 2-inch spinal needle under intermittent fluoroscopic
visualization at each of the medial branches.  Each nerve
was infiltrated with a mixture of 0.5 mL of either 1%
lidocaine or 0.25% bupivacaine.  Levels varied from T3/
4-T11/12, with involvement of mostly two to four joints
on each side.  Levels were selected based on any of the
findings including the history of distribution of pain and
tenderness in the paramedian region or area overlying the
facet joint, and/or reproduction of symptoms with pressure.
A definite response was defined as relief of pain of at
least 80% in the symptomatic area.  Following each block,
the patient was examined and previously painful
movements were performed.  In order to be considered
positive, the response to a block had to last at least 2 hours
or longer when lidocaine was used; and at least 3 hours or
longer, when bupivacaine was used.

Those patients who were shown to be negative to lidocaine
block or confirmatory block with bupivacaine, underwent
other diagnostic and/or therapeutic blocks, with further
investigation and management.  Target points were based
on the descriptions of Bogduk (30).  In general, the
superolateral corners of the thoracic transverse processes
were considered as target points.  Bogduk (30) described
the nerves to a particular joint to be the ones that crossed
the transverse process above the joint and the transverse
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process below the joint.  T1-T4, T9/10 blocks were
performed by advancing the needle until contact was made
with the back of the target transverse process.
Subsequently, the needle was adjusted so as to rest on the
back of the superolateral corner of the transverse process.
For medial branch blocks from T5 to T8, the needle made
contact with the rib lying at the same depth as the back of
the transverse process.  For medial branch blocks at T11
and T12, the target point was at the junction of the superior
articular process and the transverse process, which the
target nerve crosses.  All blocks were performed under
fluoroscopic visualization by one investigator, with the
patient in prone position in an operating room.  Intravenous
access and mild sedation with midazolam were carried
out in all the patients.

Data were recorded on a database using Microsoft
Access.  The SPSS version 9.0 statistical package was

used to generate frequency tables.

RESULTS

Table 1 illustrates demographic features of patients studied
and salient characteristics of thoracic pain with duration
and mode of onset.

Description of number of patients receiving medial branch
blocks is illustrated in Table 2.  The majority of the patients
received medial branch blocks to block two joints.  In
addition, 57% of the patients underwent bilateral medial
branch blocks.

Table 3 describes the evaluation of thoracic facet joint
pain.  All 46 patients underwent single blocks with
lidocaine.  Thirty-six patients, or 78% (95% CI, 66%,
90%), of the patients were positive for facet joint pain
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Table 1. Demographic features
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Table 2.  Description of number of patients receiving medial branch blocks
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reporting a definite response with a single block.
Confirmatory blocks with bupivacaine were performed in
all patients who were lidocaine-positive, with 48% (95%
CI, 34%, 62%), of the total sample, or 61% (95% CI, 45%,
77%), of the lidocaine-positive group, reporting a definite
response with improvement in their pain.

Thus, the double blocks showed the prevalence of thoracic
facet joint pain in chronic thoracic pain to be 48%.  Single
blocks carry a false-positive rate of 58% (95% CI, 38%,
78%).

DISCUSSION

There are relatively few reports that document patterns of
thoracic pain pathology, compared with the published
literature on the lumbar and cervical regions.  In addition,
the focus has been on other structures capable of causing
thoracic pain, including the disc, nerve roots, muscles,
ligaments, and the costotransverse and costovertebral
joints (14).  The cervical and lumbar facet joints have
received considerable attention and now are accepted as
potential pain generators (30).

The prevalence of thoracic facet joint pain of 48%
determined in this study is in the mid range between the
facet joint pain in chronic low back pain with 15% to 45%
(1-7) and cervical facet joint pain in chronic neck pain
with 54% to 60% (8-10).  The criteria adapted for the
diagnosis of thoracic facet joint pain with comparative
local anesthetic blocks in this study are similar to the
criteria adapted in the evaluation of cervical and lumbar
facet joint pain.  Criticism may be forwarded that we have
not utilized placebo-controlled diagnostic blocks.  Instead,
we have utilized controlled, comparative local anesthetic
blocks of the medial branches, based on private practice
settings and validation of controlled comparative local
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Table 3.  Results of facet joint nerve block’s
(single blocks with lidocaine and double
blocks with lidocaine and bupivacaine)

anesthetic blocks.  Criticism may also be advanced based
on the fact that we performed medial branch blocks, rather
than intraarticular injections.  However, the intraarticular
blocks in the thoracic region at times are challenging to
the clinician and painful for the patient.  Further, one of
the reported drawbacks of local anesthetic control is that
comparative local anesthetic blocks may not be
implementable for intraarticular blocks because it is not
known whether the placement of local anesthetic in a
relatively avascular environment, such as a joint space,
affects its expected duration of action.  Thus, we employed
medial branch blocks utilizing comparative local
anesthetic agents in all cases.  There was also a significant
false-positive rate of 58% with single blocks.  Thus, once
again, this validates the necessity of controlled,
comparative local anesthetic blocks rather than a single
block.  The value of confirmatory blocks is demonstrated
for thoracic facet joint blocks similar to lumbar and
cervical zygapophysial (facet) joint blocks (5-7, 10, 30,
42, 43).

Chua and Bogduk (36) have described the anatomy of the
medial branches.  They showed that the medial branches
of the thoracic dorsal rami do not assume the same course
at different levels.  The nerves at mid-thoracic levels do
not run on bone.  However, instead, they are suspended in
the intertransverse space.  Chua and Bogduk (36) also
reported that the thoracic medial branches are not that close
to the facet joint, as they swing laterally to circumvent the
multifidus.  Consequently, the target points for blocks of
these nerves are relatively intangible and require
judgments about how far to withdraw a needle from bone
rather than resting the needle onto a radiographically
visible bony landmark.  However, earlier information with
much of the systematic innervation of the human spine
has been extrapolated from the comprehensive description
of that in the monkey by Stilwell from 1956 (31).  Free
nerve endings have been demonstrated in the capsules of
facet joints.  In an analogy to the innervation of the cervical
and lumbar facet joints, the thoracic facet joints receive a
bisegmental innervation from the medial branches of the
dorsal ramus of the upper segment and one or more
cephalad level(s) (32, 36).  Thus, facet joints T6/T7, for
example, are supplied by T5 and T6 spinal nerves.

CONCLUSION

The results of this study show that facet joints are the
responsible pain generators in 48% of the patients suffering
with chronic thoracic pain after failure to respond to
traditional conservative management with physical
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therapy, chiropractic management, and drug therapy.  This
study also reinforced the fact that single blocks are
unreliable, similar to the results from cervical and lumbar
facet joint medial branch blocks, with a false-positive rate
of 58%.
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