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B Abstract

Background: Facet (zygapophysial) joints may be clinically
important sources of chronic cervical spinal pain. Previous
studies have demonstrated the value and validity of con-
trolled, comparative local anesthetic blocks in the diagnosis
of facet joint pain, and reported an overall prevalence of
36% to 67% facet joint involvement in cervical spinal pain.
The reports of lumbar facet joint-involvement in postsurgery
syndrome have been shown to be highly variable with preva-
lence ranging from 8% to 32%. To date, however, the preva-
lence of postsurgical facet joint-related pain in the cervical
spine has not been evaluated. In light of this, the present
retrospective study was conducted to assess and compare the
prevalence of chronic postsurgical facet joint cervical spinal
pain to nonsurgical, chronic cervical facet joint pain.

Methods: Patients presenting with chronic neck pain were
studied. The procedures were performed by a single physi-
cian in an interventional pain management ambulatory
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surgery center. The prevalence of cervical facet joint pain in
postsurgical patients was assessed and compared to nonsur-
gical patients.

Results: A total of 251 patients (45 postsurgery vs. 206 non-
surgical patients) with chronic persistent neck pain were
evaluated using controlled, comparative local anesthetic
blocks in accordance with IASP criteria. The prevalence of the
cervical facet joint pain and false-positive rate of single
blocks in postsurgical patients were 36% and 50% compared
with 39% and 43% in nonsurgical patients.

Conclusions: Cervical facet joints are clinically important
pain generators in a significant proportion of patients with
chronic persistent neck pain after surgical intervention(s).
The prevalence of cervical facet joint pain was similar in both
postsurgical and nonsurgical patients. l

Key Words: facet joint pain, cervical facet or
zygapophysial joints, medial branch blocks, comparative
local anesthetic blocks, false-positive response, postsurgery
syndrome

INTRODUCTION

Cervical postsurgery syndrome is a cluster of clinical
syndromes that can occur following cervical spinal
surgery. Obviously, such persistent pain fails to achieve
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the therapeutic outcomes expected by both patient(s)
and physician(s), and can incur increased cost and
burden to patients and the healthcare system.'™ It
becomes important to define the source(s) of postsurgi-
cal spinal pain so as to better develop and implement
therapeutic strategies to enhance patient response,
decrease disability and provide durable pain relief.
Patients with persistent pain following spine surgery are
commonly seen in interventional pain management
settings.'® Approximately 15% to 40% of patients
present with persistent disabling neck pain after spine
surgery. These statistics reflect an overall trend for
increasing persistent postsurgical pain as a consequence
of a progressive increase in surgical interventions includ-
ing diskectomies, decompressions, and spinal fusions.>’

Animal models of postlaminectomy syndrome have
shown that epidural and perineural scarring, nerve root
adherence to the underlying disc and pedicle, and
paraspinal muscle spasms can all contribute to pain
behaviors, and tactile allodynia.”” Putative causes of
spinal postsurgery syndrome include acquired stenosis,
adjacent segment degeneration, internal disc disruption,
recurrent disc herniation, retention of disc fragment(s),
spondylolisthesis, epidural or intraneural fibrosis,
degenerative disc disease, radiculopathy, decondi-
tioning, sacroiliac joint pain, discitis, arachnoiditis,
pseudoarthrosis, segmental instability, and facet joint
pain.!>*+681011 Many of these etiologies are interrelated
and arise from biomechanical derangement at the facet
joints. Facet joint-related chronic pain following lumbar
surgery has been shown in approximately 8% to 32% of
patients.!®! While there is extensive literature to dem-
onstrate that the overall prevalence of cervical facet
joint involvement in chronic neck pain is 36% to 67%
(with false-positive rates varying from 27 to 63%),"'*¢
the prevalence of postsurgical cervical facet joint pain is
not known. The present retrospective evaluation was
conducted to assess and compare the prevalence of
chronic postsurgical facet joint pain to nonsurgical,
chronic cervical facet joint pain.

METHODS

The purpose of this retrospective evaluation was to
compare the prevalence of cervical facet joint pain in
patients with chronic neck pain, with or without
surgery, by means of diagnostic controlled, compara-
tive, local anesthetic blocks. In total, 251 consecutive
patients with persistent neck pain requiring diagnostic
facet joint nerve blocks were evaluated and treated in an
interventional pain management practice setting.

Patients were managed by a single physician in a
nonuniversity, private practice setting in the United
States. The procedures were performed in an interven-
tional pain management ambulatory surgery center. The
practice provides comprehensive, interventional pain
management services. Based on the policy of the Insti-
tutional Review Board of the Ambulatory Surgery
Center, an approval was not required because of: (1) the
retrospective nature of the study, (2) the fact that the
data were collected by individuals normally having
access to the data as part of routine care, (3) the privacy
of the patients was protected per the Health Insurance
Portability and Accountability Act regulations, and (4)
data collection had no affect on patient care. The nature
of the (diagnostic) intervention and the potential future
use of data were explained to all patients; all patients
provided written informed consent prior to the perfor-
mance of any/all procedures.

Inclusion Criteria

Patients were divided into two groups: (1) patients
without a history of surgical
included in the nonsurgical group, and (2) patients
who underwent surgical interventions at least 1 year
prior to evaluation were included in the postsurgical
group. Other criteria included consecutive patients
undergoing controlled, comparative local anesthetic
blocks who were 18 to 90 years of age and had per-
sistent pain (ie, for at least 6 months) that was non-
specific rather than radicular in nature. Patients with
disc-related pain with radicular symptoms, or pain
that involved predominantly the upper extremity were
excluded based on radiologic or neurologic testing.
Neurologic testing included objective findings with
reflex suppression, motor weakness, sensory
dysfunction.

Patient evaluation included completion of a stan-
dard comprehensive pain management questionnaire,
history, physical examination,
the results of all procedures and investigations. All
patients had failed prior conservative management (eg,
physical therapy, exercise program, drug therapy, and
bedrest). The study period lasted from January 2004
to March 2006.

intervention were

and

and evaluation of

Procedures

With appropriate informed consent, cervical facet joint
pain was first investigated in all patients with diagnostic
blocks using 1% lidocaine. Patients with lidocaine-
positive results were further studied using 0.25% bupi-
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vacaine on a separate occasion, usually 3 to 4 weeks
after the first injection. The blocks were performed on
the ipsilateral side in patients with unilateral pain, or
bilaterally in patients with bilateral or axial pain. All
blocks were performed at a minimum of two levels to
block a single joint. Target joints were identified by the
pain pattern, local or paramedian tenderness over the
area of the facet joints, and provocation/reproduction of
pain with deep pressure. The blocks were performed
with intermittent fluoroscopic visualization using a
22-gauge, 2-inch spinal needle at each of the indicated
medial branches.

In all cases, intravenous access was established and
light sedation with midazolam was offered to all
patients. Each facet joint nerve was infiltrated with
0.5 ml of 1% lidocaine, or 0.25% bupivacaine. Follow-
ing each block, patients were examined and asked to
perform previously painful movements. A positive treat-
ment response was defined as at least an 80% reduction
of pain with ability to perform previously painful move-
ments (assessed using a 1 to 10 verbal numeric pain
rating scale). Pain relief had to last at least 2 hours when
lidocaine was used, and at least 3 hours (or longer than
the duration of relief produced by lidocaine) when bupi-
vacaine was used. Any other responses were considered
to be negative outcomes.

All patients assessed to have a positive treatment
response to lidocaine blocks subsequently underwent
bupivacaine blocks.

Statistical Methods

Data were recorded on a Microsoft® Access® 2003 data-
base. The spss version 9.0 Statistical Package was used
to generate frequency tables. The prevalence and 95%
confidence intervals were calculated according to the
methods described by Miettinen.?” Differences in pro-
portion of facet joint pain between populations of post-
surgical and nonsurgical patients were evaluated using
the chi-squared test. Fischer’s exact test was used when-
ever the expected value was less than 5. Results were
considered statistically significant if the P value was
<0.05.

RESULTS

A total of 251 patients with chronic persistent neck pain
(45 patients following surgical intervention(s); 206 non-
surgical patients) were evaluated using controlled, diag-
nostic local anesthetic blocks to evaluate facet joint
involvement.

Demographic Characteristics

Table 1 illustrates the demographic characteristics of
patients in this study. There were no significant differ-
ences noted in any of the demographic parameters
recorded.

Of the 45 postsurgery patients, anterior fusion was
performed in 35 patients while posterior fusion was
performed in 10 patients. The majority of the patients
(34) underwent a single surgery, nine patients under-
went two surgeries, and three patients underwent three
or more surgical interventions.

Prevalence

Table 2 illustrates the results of diagnostic blocks evalu-
ating facet joint pain in the cervical spine. Lidocaine
blocks were performed in each of the 206 nonsurgical
and 45 postsurgical patients. Thirty-two patients
reported a definite response to initial lidocaine blocks in
the postsurgical group, and 143 patients reported posi-
tive response to lidocaine in the nonsurgical group. All
lidocaine-positive patients underwent subsequent bupi-
vacaine blocks. Of these, 16 postsurgical patients were
positive for a confirmatory block with bupivacaine, and
81 nonsurgical patients showed positive confirmation of
bupivacaine block.

Based upon these results, the calculated prevalence of
facet joint-related chronic cervical pain in postsurgical
patients was determined to be 36%, while the preva-
lence of facet joint-related cervical pain in nonsurgical
patients was 39%.

False-Positive Rates

For purposes of calculating false-positive rates, all
patients with no response to lidocaine were assumed

Table 1. Demographic Characteristics

n =251

Nonsurgery (206) Postsurgery (45)

Gender
Male 28% (58) 47% (21)
Female 72% (148) 53% (24)
Age (years)
Range 17-78 24-77
Mean + SD 45 + 14.0 50 = 11.2
Height (inches)
Mean + SD 66.1 = 3.8 67.6 = 4.3
Weight (pounds)
Mean £ SD 181 = 47.7 179 =394
Bilateral 73% (150) 67% (30)
Left 15% (31) 16% (7)
Right 12% (25) 18% (8)
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Table 2. Results of Cervical Facet Joint Nerve Blocks (Single Block With
Lidocaine and Double Block With Lidocaine and Bupivacaine)

Nonsurgery (206) Postsurgery (45)

Double® Double®
Single* Positive Negative Positive Negative
Positive 81 62 16 16
Negative 63 13
Prevalence 39% (95% Cl, 33-46%) 36% (95% Cl, 22-51%)

False-positive rate 43% (95% Cl, 35-52%) 50% (95% Cl, 32-68%)

*Total number of patients with single blocks with no surgery were 143 patients (ie, 81 + 62) and postsurgery were
32 (16 + 16) with positive responses with lidocaine blocks.
fwith double blocks, positive responses were seen in 81 patients with no surgery and 16 patients with postsurgery.

to be true-negatives, and all patients with a positive
response to lidocaine and negative response to bupiv-
acaine were considered to be false-positives. The false-
positive rate to a single lidocaine block was 43% in
the nonsurgical group, and 50% in the postsurgical

group.

Adverse Effects

No major adverse effects were noted.

DISCUSSION

This retrospective evaluation of patients with chronic
nonspecific neck pain with or without surgery demon-
strated a similar prevalence of facet joint pain in post-
surgical and nonsurgical patients. The false-positive
rates were also similar between groups in this consecu-
tive series of patients.

A number of potential factors may be considered
limitations of this study; these include: (1) its retrospec-
tive nature, (2) the controlled, comparative local anes-
thetic blocks used instead of placebo blocks, (3) the use
of a single operator, and (4) uneven group sizes. Yet, we
feel that each of these factors may be justified, and/or
their potential limiting effect(s) reasonably addressed.

First, although the study was retrospective, the data
can be generalized and compared to those derived from
studies of the overall prevalence of facet joint involve-
ment in chronic neck pain.!»!31¢-
ability of this retrospective evaluation provides a
relative measure of the extent that these findings are
applicable to populations of patients seen in private
practice(s), and, in this way, provide meaningful data
illustrating the prevalence of cervical facet joint pain in
both postsurgical and nonsurgical patients that present
with chronic neck pain.

Second, the use of controlled, comparative local anes-
thetic blocks for diagnostic purposes is well-established
and feasible in clinical settings.!> In contrast, placebo-

182122 The generaliz-

controlled (ie, “sham”) blocks are not feasible or ethical
in clinical settings in the United States. Third, the fact
that all procedures were performed by a single physician
avoided technical variations and inconsistencies (ie,
served as a single-operator control) providing congruity
of technique (in all phases of intervention), uniformity
of results, and reduced false-positive rates. Finally,
uneven samples have previously had no clinical or sta-
tistical significance.?®

Cervical facet joints have been shown to be a source
of chronic spinal pain by means of diagnostic techniques
of known reliability and validity.!*"**!22¢ The blocks of
cervical facet joints prove or disprove speculation that
the target joint is a source of the patient’s pain.” If pain
is relieved following the anesthetization or blockade of
medial branches of the dorsal rami that innervate the
target joint, the joint is considered to be a pain
generator. However, single blocks are not reliable.
True-positive responses are determined by performing
controlled blocks, either in the form of a placebo injec-
tion of normal saline, or as more commonly in the
United States, by using comparative local anesthetic
blocks on two separate occasions—employing a proto-
col by which the same joint is anesthetized using local
anesthetics with different durations of action.> The
value and validity of medial branch, and comparative
local anesthetic blocks in the diagnosis of cervical
facet joint pain has been well demonstrated.!*"1?21-26:2
Further, because of the lack of clinical features or diag-
nostic imaging that can determine whether a facet joint
is painful or not, controlled blocks appear to be the
only reliable tool in the diagnosis of chronic neck
pain,?'262932 (although this remains controversial).*
Once the facet joints have been accurately identified as
the site of pain generation, there is abundant evidence to
demonstrate that pain relief can be effectively and effi-
ciently provided by interventional techniques of known
reliability and validity.!3*38
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CONCLUSION

This study utilized comparative local anesthetic (eg,
lidocaine and bupivacaine) blocks to evaluate the preva-
lence of facet joint-related chronic neck pain in postsur-
gical and nonsurgical patients. The prevalence of
cervical facet joint-related pain and false-positive rates
with single lidocaine blocks were similar in nonsurgical
and postsurgical patients. These results support that: (1)
facet joints are a viable source of chronic neck pain in
both postsurgical, and nonsurgical patients, (2) com-
parative local anesthetic blocks can effectively discrimi-
nate cervical facet joint pain, and (3) such accurate
diagnosis is an important step toward subsequent pain
control using therapeutic interventional techniques.

ACKNOWLEDGMENTS

The authors wish to thank Kimberly Cash, RT, Kim S.
Damron, RN, Tonie Hatton, Sherry Loveless, Carla D.
McManus, RN, BSN, and Diane Neihoff for their assis-
tance in the preparation of this article. This work was
supported in part by funding from the Laurence S.
Rockefeller Foundation, the Samueli Institute, and the

Division of Palliative Medicine, Georgetown University
Medical Center (JG).

REFERENCES

1.  Boswell MV, Trescot AM, Datta S, et al. Interven-
tional techniques: evidence-based practice guidelines in the
management of chronic spinal pain. Pain Physician. 2007,
10:7-111.

2. Edwards CC 2nd, Karpitskaya Y, Cha C, et al. Accu-
rate identification of adverse outcomes after cervical spine
surgery. | Bone Joint Surg Am. 2004;86A:251-256.

3. Hacker RJ, Miller CG. Failed anterior cervical
foraminotomy. | Neurosurg Spine. 2003;98:126-130.

4. Hosono N, Yonenobu K, Ono K. Neck and shoulder
pain after laminoplasty: a noticeable complication. Spine.
1996;21:1969-1973.

5. Fritsch EW, Heisel J, Rupp S. The failed back surgery
syndrome. Reasons, intraoperative findings, and long-term
results: a report of 182 operative treatments. Spine. 1996;
21:626-633.

6. Ross ]S, Robertson JT, Frederickson RC, et al. Asso-
ciation between peridural scar and recurrent radicular pain
after lumbar discectomy: magnetic resonance evaluation. Neu-
rosurgery. 1996;38:855-863.

7. Buvanendran A, Kroin JS, Kerns JM, Nagalla SN,
Tuman KJ. Characterization of a new animal model for evalu-
ation of persistent postthoracotomy pain. Anesth Analg.
2004;99:1453-1460.

8.  Massie JB, Huang B, Malkmus S, et al. A preclinical
post laminectomy rat model mimics the human post laminec-
tomy syndrome. | Neurosci Methods. 2004;137:283-289.

9. Haq]l, Cruz-Almeida Y, Siqueira EB, Norenberg M,
Green BA, Levi AD. Postoperative fibrosis after surgical treat-
ment of the porcine spinal cord: a comparison of dural sub-
stitutes. Invited submission from the Joint Section Meeting on
Disorders of the Spine and Peripheral Nerves, March 2004. |
Neurosurg Spine. 2005;2:50-54.

10.  Manchikanti L, Manchukonda R, Pampati V,
Damron KS, McManus CD. Prevalence of facet joint pain in
chronic low back pain in postsurgical patients by controlled
comparative local anesthetic blocks. Arch Phys Med Rehabil.
2007;88:449-455.

11.  Manchikanti L, Pampati V, Baha A, Fellows B,
Damron KS, Barnhill RC. Contribution of facet joints to
chronic low back pain in postlumbar laminectomy syndrome:
a controlled comparative prevalence evaluation. Pain Physi-
cian. 2001;4:175-180.

12.  Manchikanti L, Boswell MV, Singh V, Pampati V,
Damron KS, Beyer CD. Prevalence of facet joint pain in
chronic spinal pain of cervical, thoracic, and lumbar regions.
BMC Musculoskelet Disord. 2004;5:15.

13.  Manchukonda R, Manchikanti KN, Cash KA,
Pampati V, Manchikanti L. Facet joint pain in chronic spinal
pain. An evaluation of prevalence and false-positive rate of
diagnostic blocks. | Spinal Disord Techn. 2007;20:539-545.

14.  Manchikanti L, Hirsch JA, Pampati V. Chronic low
back pain of facet (zygapophysial) joint origin: is there a
difference based on involvement of single or multiple spinal
regions? Pain Physician. 2003;6:399-405.

15.  Manchikanti L, Singh V, Pampati S, Damron KS,
Beyer CD, Barnhill RC. Is there correlation of facet joint pain
in lumbar and cervical spine? Pain Physician. 2002;5:365—
371.

16. Barnsley L, Lord SM, Wallis BJ, Bogduk N. The
prevalence of chronic cervical zygapophyseal joint pain after
whiplash. Spine. 1995;20:20-26.

17.  Lord SM, Barnsley L, Wallis B], Bogduk N. Chronic
cervical zygapophysial joint pain with whiplash: a placebo-
controlled prevalence study. Spine. 1996;21:1737-1745.

18.  Manchikanti L, Singh V, Rivera J, Pampati V. Preva-
lence of cervical facet joint pain in chronic neck pain. Pain
Physician. 2002;5:243-249.

19.  Speldewinde GC, Bashford GM, Davidson IR. Diag-
nostic cervical zygapophyseal joint blocks for chronic cervical
pain. Med | Aust. 2001;174:174-176.

20. Barnsley L, Lord S, Wallis B, Bogduk N. False-
positive rates of cervical zygapophysial joint blocks. Clin |
Pain. 1993;9:124-130.

21. Lord SM, Barnsley L, Bogduk N. The utility of com-
parative local anesthetic blocks versus placebo-controlled
blocks for the diagnosis of cervical zygapophysial joint pain.
Clin | Pain. 1995;11:208-213.



10 ¢ MANCHIKANTI ET AL.

22. Barnsley L, Lord S, Bogduk N. Comparative local
anesthetic blocks in the diagnosis of cervical zygapophysial
joints pain. Pain. 1993;55:99-106.

23.  Bogduk N. International Spinal Injection Society
guidelines for the performance of spinal injection procedures.
Part 1: zygapophyseal joint blocks. Clin | Pain. 1997;13:285-
302.

24.  Boswell MV, Singh V, Staats PS, Hirsch JA. Accuracy
of precision diagnostic blocks in the diagnosis of chronic
spinal pain of facet or zygapophysial joint origin: a systematic
review. Pain Physician. 2003;6:449-456.

25.  Sehgal N, Shah RV, McKenzie-Brown A, Everett CR.
Diagnostic utility of facet (zygapophysial) joint injections in
chronic spinal pain: a systematic review of evidence. Pain
Physician. 2005;8:211-224.

26.  Seghal N, Dunbar EE, Shah RV, Colson JD. System-
atic review of diagnostic utility of facet (zygapophysial) joint
injections in chronic spinal pain: an update. Pain Physician.
2007;10:213-228.

27.  Miettinen OS. Theoretical Epidemiology Principles
of Occurrence Research in Medicine. New York: Wiley; 1985.

28.  Scholten-Peeters GG, Verhagen AP, Bekkering GE,
et al. Prognostic factors of whiplash-associated disorders:
a systematic review of prospective cohort studies. Pain.
2003;104:303-322.

29.  Manchikanti L, Pampati V, Damron KS, et al. A
randomized, prospective, double-blind, placebo-controlled
evaluation of the effect of sedation on diagnostic validity of
cervical facet joint pain. Pain Physician. 2004;7:301-309.

30. King W, Lau P, Lees R, Bogduk N. The validity of

manual examination in assessing patients with neck pain.
Spine J. 2007;7:22-26.

31.  Jull G, Bogduk N, Marsland A. The accuracy of
manual diagnosis for cervical zygapophysial joint pain syn-
dromes. Med | Aust. 1988;148:233-236.

32.  Bogduk N, McGuirk B. Management of Acute and
Chronic Neck Pain An Evidence-Based Approach. Amsterdam:
Elsevier; 2006.

33. Carragee EJ, Haldeman S, Hurwitz E. The pyrite
standard: the Midas touch in the diagnosis of axial pain syn-
drome. Spine J. 2007;7:27-31.

34.  Boswell MV, Colson JD, Spillane WF. Therapeutic
facet joint interventions in chronic spinal pain. A systematic
review of effectiveness and complications. Pain Physician.
2005;8:101-114.

35.  Boswell MV, Colson ]JD, Sehgal N, Dunbar EE,
Epter R. A systematic review of therapeutic facet joint interven-
tions in chronic spinal pain. Pain Physician. 2007;10:229-254.

36. Manchikanti L, Singh V, Vilims BD, Hansen HC,
Schultz DM, Kloth DS. Medial branch neurotomy in manage-
ment of chronic spinal pain: systematic review of the evidence.
Pain Physician. 2002;5:405-418.

37.  Barnsley L. Percutaneous radiofrequency neurotomy
for chronic neck pain: outcomes in a series of consecutive
patients. Pain Med. 2005;6:282-286.

38. Manchikanti L, Damron KS, Cash KA, Man-
chukonda R, Pampati V. Therapeutic medial branch blocks
in managing chronic neck pain: a preliminary report of a
randomized, double-blind, controlled trial: clinical trial
NCT0033272. Pain Physician. 2006;9:333-346.



