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RIGINAL ARTICLE

revalence of Facet Joint Pain in Chronic Low Back Pain in
ostsurgical Patients by Controlled Comparative Local
nesthetic Blocks

axmaiah Manchikanti, MD, Rajeev Manchukonda, BDS, Vidyasagar Pampati, MSc, Kim S. Damron, RN,
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ABSTRACT. Manchikanti L, Manchukonda R, Pampati V,
amron KS, McManus CD. Prevalence of facet joint pain in

hronic low back pain in postsurgical patients by controlled com-
arative local anesthetic blocks. Arch Phys Med Rehabil 2007;88:
49-55.

Objective: To evaluate the prevalence of facet joint pain in
atients with chronic low back pain (CLBP) after surgical
ntervention(s).

Design: A prospective, nonrandomized, consecutive study.
Setting: An ambulatory interventional pain management

etting.
Participants: The prevalence of facet joint pain was evalu-

ted in patients with CLBP after various surgical interven-
ion(s) referred to an interventional pain management practice.
he sample was derived from 282 patients with persistent
LBP after various surgical intervention(s). Of these, 242
atients consented to undergo interventional techniques. A
otal of 117 consecutive patients with chronic, nonspecific low
ack pain, after lumbar surgical intervention(s) were evaluated
ith controlled, comparative local anesthetic blocks.
Interventions: Controlled, comparative local anesthetic

locks (1% lidocaine or 1% lidocaine followed by .25% bu-
ivacaine) under fluoroscopic visualization using 0.5mL to
lock each facet joint nerve.
Main Outcome Measures: A positive response was defined

s at least 80% reduction of pain with ability to perform
reviously painful movements. A positive response was con-
idered to be pain relief from the lidocaine block lasting at least
hour or at least 2 hours or greater than duration of relief with

idocaine when bupivacaine was used. Controlled, comparative
ocal anesthetic blocks were used to eliminate false-positive
esults. Valid information is only obtained by performing con-
rolled blocks in the form of comparative local anesthetic
locks, in which, on 2 separate occasions, the same joint is
nesthetized by using local anesthetics with different durations
f action. If patients obtained appropriate response with both
locks, they were considered a positive. If they obtained ap-
ropriate response with lidocaine but not with bupivacaine,
hey were considered false-positive, whereas if the response
as negative with lidocaine, they were considered negative.
Results: The prevalence of lumbar facet joint pain in pa-

ients with recurrent pain after various surgical intervention(s)
as 16% (95% confidence interval, 9%�23%). The false-
ositive rate with a single block with lidocaine was 49%.

From the Pain Management Center of Paducah, Paducah, KY.
No commercial party having a direct financial interest in the results of the research

upporting this article has or will confer a benefit upon the author(s) or upon any
rganization with which the author(s) is/are associated.
Reprint requests to Laxmaiah Manchikanti, MD, 2831 Lone Oak Rd, Paducah, KY

2003, e-mail: drm@apex.net.
k
0003-9993/07/8804-11180$32.00/0
doi:10.1016/j.apmr.2007.01.015
Conclusions: Facet joints are clinically important pain gen-
rators in a small but significant proportion of patients with
ecurrent CLBP after various surgical intervention(s).

Key Words: Facet joint; Laminectomy; Low back pain;
ehabilitation; Zygapophyseal joint.
© 2007 by the American Congress of Rehabilitation Medi-

ine and the American Academy of Physical Medicine and
ehabilitation

YGAPOPHYSEAL (FACET) JOINTS have been implicated
as the source of chronic pain in 15% to 45% of patients

ith chronic low back pain (CLBP).1-9 These figures are based
n responses to controlled diagnostic blocks of these joints, in
ccordance with the criteria established by the International
ssociation for the Study of Pain (IASP).10 However, the role
f lumbar facet joints in CLBP after surgical intervention(s)
as received very little attention with only a few publica-
ions9,11-19 discussing these joints as the source of pain pro-
uction. Even though axial low back pain (LBP) secondary to
acet joint involvement after surgical intervention(s) is less
ommon, it can be not only chronic but also as disabling as
ain that is secondary to recurrent disk herniation, radiculop-
thy, or instability.

Postlumbar laminectomy syndrome or pain after operative
rocedures of the lumbar spine is observed in a significant
roportion of patients.12-20 Fritsch et al15 reported that epidural
brosis, recurrent disk herniation, instability, and facet joints
ere responsible for recurring symptomatology. It has been

uggested that a specific etiology of back pain can be diagnosed
n only about 15% of patients with certainty based on clinical
xamination alone.21-26 Thus, it is even more difficult in
ostlumbar surgery syndrome to identify pain-generating struc-
ures.

The facet or zygapophyseal joints of the lumbar spine have
een shown to be capable of causing pain in the low back with
eferred pain to the lower extremity in healthy volunteers.27-32

hey have been shown to be a source of pain in patients with
LBP by using diagnostic techniques of known reliability and
alidity.1-11,27,33-36 Bogduk26 postulated that for any structure
o be deemed a cause of back pain, it should have a nerve
upply; should be capable of causing pain similar to that seen
linically, ideally in healthy volunteers; should be susceptible
o diseases or injuries that are known to be painful; and should
ave been shown to be a source of pain in patients by using
iagnostic techniques of known reliability and validity. Bog-
uk33 also postulated that diagnostic blockade of a structure
ith a nerve supply with the ability to generate pain can be
erformed to test the hypothesis that the target structure is a
ource of the patient’s pain. In accordance with the postulates
f Bogduk,26,33 the lumbar facet joints are innervated, and
hey produce pain in healthy volunteers27-32; the relief of facet
oint pain has been shown by using diagnostic techniques of

nown reliability and validity,1-11,33-38 and relief of pain has

Arch Phys Med Rehabil Vol 88, April 2007
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A

een shown by using therapeutic techniques of known reliabil-
ty and validity.36,39-47

Diagnostic blocks of facet or zygapophyseal joint can be
erformed by anesthetizing the joint by intra-articular injec-
ions of local anesthetic or the medial branches of the dorsal
ami that innervate the target joint to test whether the joint is
he source of pain. Valid information is only obtained by
erforming controlled blocks, either in the form of placebo
njections of normal saline or comparative local anesthetic
locks, in which, on 2 separate occasions, the same joint is
nesthetized by using local anesthetics with different durations
f action. The rationale for using facet joint blocks for diag-
osis is based on the fact that facet joints are capable of causing
ain and they have a nerve supply. Furthermore, various pat-
erns of referred pain described for facet joints in the lumbar
pine are similar to other structures, such as disks; most ma-
euvers used in physical examination are likely to stress sev-
ral structures simultaneously, especially the disks, muscles,
nd facet joints, thus failing to provide any reasonable diag-
ostic criteria. The evidence10,21-26,33-36,48-52 thus far on physical
xamination and diagnosis has been controversial. Demographic
eatures, pain characteristics, and other signs and symptoms may
ot correlate and are unreliable,10,21-26,33-36,48-52 and medical im-
ging provides little useful information, with radiographic inves-
igations, including magnetic resonance imaging (MRI), reveal-
ng only some conditions with certainty.24-27,33-36,53-56 The
pecificity,37,38 validity, and reliability10,21-26,33-36,48-52,57-61

f controlled diagnostic blocks with 2 local anesthetics and
lacebo controlled blocks has been proven, and controlled
iagnostic blocks are considered the only means of confirm-
ng the diagnosis of facet joint pain.1-11,33-36

It is a general assumption that prevalence of facet joint pain
n postlumbar surgery syndrome is insignificant.12-14 Thus,
lthough there is a probability of low prevalence of facet joint
ain after various surgical intervention(s), lack of knowledge
f the prevalence may hinder the clinicians from making proper
iagnosis and providing appropriate therapy.
This study was undertaken to evaluate the prevalence of

acet joint pain in patients who have undergone various surgi-
al intervention(s), with chronic, persistent LBP presenting to
n interventional pain-management practice for diagnosis and
reatment. The study sought to evaluate at least 100 patients
ith persistent pain after lumbar surgery undergoing diagnostic

ontrolled comparative local anesthetic blocks as per the cri-
eria of IASP.10

METHODS
The study was planned to evaluate at least 100 patients with

ersistent pain after lumbar surgical intervention(s) with sus-
ected facet joint pain. Patients were managed by 1 physician
n a nonuniversity, private practice setting in the United States,
ffering comprehensive, interventional pain-management ser-
ices. Institutional review board approval was not needed.

nclusion Criteria
Patients who underwent lumbar surgical intervention at least
year before evaluation were included. Other criteria included

atients who were at least 18 years of age, had pain for at least
months after surgery, and had pain that was nonspecific

ather than radicular in nature. Disk-related pain with radicular
ymptoms was excluded in all patients based on radiologic or
eurologic testing, lack of neurologic deficit, and no radicular
ymptoms. Neurologic testing included objective findings with
traight-leg raising, reflex suppression, motor weakness, and

ensory dysfunction. c

rch Phys Med Rehabil Vol 88, April 2007
Evaluation of the patients included completion of a standard
omprehensive pain-management questionnaire, history, phys-
cal examination, and evaluation of the results of all procedures
nd investigations. All patients had failed conservative man-
gement, which included physical therapy, exercise program,
rug therapy, and bedrest. Workup included a comprehensive
istory, physical examination, and evaluation of the results of
rior procedures and investigations. Examinations, evaluations
f patients, and all procedures were performed by 1 physician.

rocedures
Informed consent was obtained from all patients. The study

eriod lasted from January 2003 to July 2005.
Facet or zygapophyseal joint pain was investigated in all

atients starting with diagnostic blocks by using 1% lidocaine.
atients with lidocaine-positive results were further studied by
sing .25% bupivacaine on a separate occasion, usually 3 to 4
eeks after the first injection. The blocks were performed on

he ipsilateral side in patients with unilateral pain or bilaterally
n patients with bilateral or axial pain. At least 2 medial
ranches with or without dorsal ramus were blocked, thus
locking a single joint. Target joints were identified by the pain
attern, local or paramedian tenderness over the area of the
acet joints, and reproduction of pain with deep pressure.
locks were performed in prone position with intermittent
uoroscopic visualization by using a 22-gauge, 8.9-cm (3.5-in)
pinal needle at each of the indicated medial branches at L1 to
4 levels and L5 dorsal ramus. Intravenous access was estab-

ished; the procedure was offered with or without light sedation
ith midazolam to all patients. Each facet joint nerve was

nfiltrated with 0.5mL of 1% lidocaine or .25% bupivacaine.
Each patient was positioned in the prone position with a

illow under the abdomen. The fluoroscope was adjusted
traight anteroposterior from the skin entry point laterally by
sing anteroposterior (AP) imaging. For the blocks from L1 to
4 medial branches, the needle was advanced to reach the

arget location opposite the lateral margin of the superior
rticular process and slightly medial to this margin. Prior to the
njection, the bevel opening was directed caudally to avoid
pread of injectate to the intervertebral foramen. Appropriate
are was taken to place the needle midway along the course of
he nerve across the base of the superior articular process to
void high placement on the superior margin of the transverse
rocess on the proximal portion of the target nerve, which has
een reported to be associated with an inordinate incidence of
pidural or foraminal spread. The L5 dorsal ramus blocks were
erformed with AP view of L5-S1 segment with rotation of the
uoroscope approximately 10° to 15° oblique to view the

unction of the sacral ala and the superior articular process of
1. Once a clear path to the target point for the L5 dorsal ramus
as identified, a skin-insertion point was chosen. The needle
as advanced directly down the beam to the target position.
fter the needle tip was confirmed to be in the proper location,

he bevel opening was rotated medially to reduce inadvertent
pread to the S1 posterior foramina or the L5 vertebral foram-
na.

A positive response was defined as at least 80% reduction of
ain with ability to perform previously painful movements as
ssessed by using a verbal analog pain rating scale. After each
lock, the patient was examined and asked to perform previ-
usly painful movements. To be considered positive, pain relief
rom a block had to last at least 1 hour when lidocaine was used
nd at least 2 hours or greater than the duration of relief with
idocaine when bupivacaine was used. Any other response was

onsidered as negative.
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All patients were discharged 1 hour after completion of the
iagnostic blocks. They were asked to note the time of the
eturn of pain on a discharge instruction sheet. All patients
ere contacted within 2 to 24 hours after the block by a

egistered nurse, and their responses were recorded. All pa-
ients judged to have a positive response with lidocaine blocks
nderwent subsequent bupivacaine blocks. If the patient was
etermined not to have facet joint pain, he/she was offered
ther diagnostic or therapeutic intervention(s), including epi-
ural injections or sacroiliac joint injections in the same sitting
nd/or provocative diskography in a different sitting.

tatistical Methods
Data were recorded on a Microsoft Access 2003 data-

ase.a The SPSSb statistical package was used to generate
requency tables. The prevalence and 95% confidence inter-
als (CIs) were calculated. Differences in proportions were
ested using a chi-square test. The Fisher exact test was used
henever the expected value was less than 5. Results were

onsidered statistically significant if the P value was less

Table 1: Demographic Characteristics (N�117)

Characteristics Values

Sex, % (n)
Male 48 (56)
Female 52 (61)

Age (y)
Range 22�85
Mean � SD 52.7�15.8

Height (cm)
Mean � SD 171.4�9.6

Weight (kg)
Mean � SD 85.5�22.0

Pain distribution
LBP, % (n)

Bilateral 21 (24)
Left 47 (55)
Right 32 (38)

Leg(s) pain, % (n)
Bilateral 17 (20)
Left 47 (55)
Right 21 (24)

Pain distribution, % (n)
Back pain only 15 (18)
Leg pain only 0 (0)
Back worse than leg 51 (60)
Leg worse than back 3 (3)
Both equal 31 (36)

No. of postsurgery intervention(s), % (n)
1 55 (64)
2 27 (32)
�3 18 (21)

Type(s) of surgery, % (n)*
Lumbar laminectomy 61 (71)
Fusion with bone 20 (23)
Fusion with hardware 18 (21)
Microdiskectomy 8 (9)
Other surgeries (ie, disk prosthesis) 33 (39)

bbreviation: SD, standard deviation.
Total numbers may differ because of more than 1 surgery.
han .05.
RESULTS
A total of 282 patients with persistent CLBP after various

urgical intervention(s) were evaluated. Of these, 242 patients
onsented to undergo interventional techniques. Of these, 123
atients met criteria for facet joint pain. Six patients refused to
articipate in the study. Of the remaining 119 patients with
adicular or pain related to other causes, all of them underwent
pidural or sacroiliac joint injections initially.

emographic Characteristics
Fifty-two percent of patients were women with a mean age

f 52.7�15.57 years, 21% with bilateral pain, and 85% with
ower-extremity pain. A significant proportion (47%) had left-
ided pain. Forty-five percent of the patients underwent more
han 1 surgery, and 34% of patients underwent fusion either
ith bone graft or hardware (table 1).

revalence
Table 2 shows the results of diagnostic blocks evaluating

acet joint pain in the lumbar spine. Lidocaine blocks were
erformed in each of the 117 patients, most of whom (n�113)
eceived sedation. Of the 117 patients undergoing lumbar facet
oint nerve blocks, 67 patients reported a definite response to
nitial lidocaine blocks. All the lidocaine-positive patients un-
erwent bupivacaine blocks. Of the 67 patients who were
ositive for lidocaine injection, 19 were positive for a confir-
atory block with bupivacaine.
Comparative controlled local anesthetic blocks provided a

revalence rate of facet joint pain in patients with CLBP in
ostlumbar surgery syndrome of 16% (95% CI, 9%�23%) in
atients with suspected facet joint pain. The prevalence of facet
oint pain in all patients undergoing interventional techniques
as 8% (117 participating in study plus 119 with pain of other

auses; N�236).
We evaluated the prevalence of facet joint pain based on the

umber of surgeries each patient had undergone. Table 3 shows
he results with no significant difference between the patients
ndergoing 1 surgery, 2 surgeries, or 3 or more surgeries. The
revalence in patients undergoing 1 surgery was 14% (95% CI,
%�23%); in patients undergoing 2 surgeries, it was 19%
95% CI, 5%�33%); and in patients undergoing 3 surgeries, it
as 19% (95% CI, 2%�36%).
Table 4 shows results of prevalence of lumbar facet joint

ain based on MRI or computed tomography (CT) findings,
ncluding whether or not the patients had received fusion with
ardware or bone. No significant differences were noted based
n the diagnosis of facet joint arthritis, spinal stenosis, disk
rotrusion, spondylosis, spondylolisthesis, or fusion. However,
here were significant differences noted with the diagnosis of
isk bulging, with 28% of patients testing positive for facet
oint pain compared with 10% testing negative.

Table 2: Results of Lumbar Facet Joint Nerve Blocks (single block
with lidocaine and double block with lidocaine and bupivacaine)

Blocks Results

Single (n) Positive Negative Single total
Positive (n) 19 48 67
Negative (n) 0 50 50
Double total (n) 19 98 117
Prevalence (%) 16 (95% CI, 9�23)

False-positive rate (%) 49 (95% CI, 39�59)

Arch Phys Med Rehabil Vol 88, April 2007
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A

alse-Positive Rate
For purposes of calculating false-positive rates, all patients

ith no response to lidocaine were assumed to be true nega-
ives, and all patients with a positive response to lidocaine and
negative response to bupivacaine were considered to be false
ositives. The resultant false-positive rate was 49% (95% CI,
9%�59%). The false-positive rate based on the number of
urgeries was without any significant difference.

DISCUSSION
This prospective study of patients with nonspecific CLBP

fter various lumbar surgical intervention(s) showed that the
revalence was 16% (95% CI, 9%�23%) in patients suspected
f facet joint pain and was 8% in the overall population
ndergoing interventional techniques. False-positive rates were
9% with a single block with lidocaine (95% CI, 39%�59%).
here were no significant differences noted based on radiologic
ndings, number of surgical intervention(s), or fusion in the
revalence of facet joint pain after surgical intervention(s).
Facet joints have been shown to be a source of CLBP by
eans of diagnostic techniques of known reliability and

alidity.1-10 The validity of diagnostic blocks has been es-
ablished.37,38,59-61 Facet joints can be anesthetized by medial
ranch blocks and by blockade of the dorsal ramus that inner-
ate the target joints. Significant pain relief with the ability to
erform maneuvers that were painful before facet joint nerve
locks is considered as the diagnostic criteria for facet joint
ain. In addition, false-positive results may be present; hence,
rue-positive responses are determined by performing con-
rolled blocks, either in the form of placebo injections of

Table 3: Results of Lumbar Facet Joint Nerve Blocks (single blo
Based on Num

Blocks

Single Surgery (n�64)

Double

Single Positive Negative
Positive (n) 9 27
Negative (n) 0 28
Prevalence (%) 14 (95% CI, 5�23)

False-positive rate (%) 49 (95% CI, 36�63)

Table 4: Prevalence of Lumbar Facet

Finding
% (n)

(N�117)

Facet joint arthritis 17 (20)
Spondylosis 14 (16)
Spondylolisthesis 5 (6)
Disk degeneration 32 (38)
Disk bulging 34 (40)
Disk protrusion 13 (15)
Disk herniation 10 (12)
Disk extrusion 1 (1)
Central spinal stenosis 21 (24)
Foraminal stenosis 13 (15)
Epidural fibrosis 8 (9)
Fusion with hardware 18 (21)
Fusion with bone 20 (23)
OTE. Total numbers may differ because of presentation of more than 1
Indicates significant difference.

rch Phys Med Rehabil Vol 88, April 2007
ormal saline or comparative local anesthetic blocks on 2
eparate occasions when the same joint is anesthetized by using
ocal anesthetics with different durations of action. The medial
ranch blocks and comparative local anesthetic blocks have
een proven to be valid in the diagnosis of facet joint
ain.48,49,52,62 The face validity of medial branch blocks has
een established by injecting small volumes of local anesthetic
nto the target points for these blocks under fluoroscopic
isualization. Construct validity of facet joint blocks is impor-
ant to eliminate placebo effect as the source of confounding
esults and secure true-positive results.57,58 The hypothesis that
esting a patient first with lidocaine and subsequently with
upivacaine provides a means of identifying the placebo re-
ponse has been tested and proven.57,58,62 Provocation response
as shown to be unreliable in 1 study.49 The false-negative rate
f diagnostic facet joint blocks was shown to be 8% because of
nrecognized intravascular injection of local anesthetic.37 False-
ositive rates were evaluated in multiple investigations.1-10,63 Re-
orted false-positive rates varied from 17% to 47% in the
umbar spine. Furthermore, the influence of psychologic factors
nd sedation was also evaluated.59-61 False-positive rates under
he influence of intravenous midazolam was similar to intrave-
ous placebo injection.60,61 In addition, the validity of compar-
tive local anesthetic blocks was determined not only by short-
erm relief with controlled diagnostic blocks and ability to
erform movements that were painful before the blocks but
lso with the application of another appropriate reference stan-
ard (long-term follow-up) as described in the literature.64

If facet joints were determined to be causing radicular pain,
he treatment focused at facet joints will not be helpful. Thus,

ith lidocaine and double block with lidocaine and bupivacaine)
of Surgeries

Two Surgeries (n�32)
3 or More Surgeries

(n�21)

Double Double

Positive Negative Positive Negative
6 13 4 8
0 13 0 9
19 (95% CI, 5�33) 19 (95% CI, 2�36)
50 (95% CI, 30�70) 47 (95% CI, 23�71)

Pain Based on MRI and CT Findings

Prevalence, % (n/N)

PPositive Negative

10 (2/20) 18 (17/97) .525
25 (4/16) 15 (15/101) .292
0 (0/0) 17 (19/111) .587

18 (7/38) 15 (12/79) .657
8* (11/40) 10 (8/77) .017
20 (3/15) 15 (15/102) .263
25 (3/12) 15 (16/105) .410
0 (0/0) 16 (19/116) 1.000

25 (6/24) 14 (13/93) .218
20 (3/15) 16 (16/102) .455
29 (2/9) 16 (17/108) .613
19 (4/21) 16 (15/96) .746
13 (3/23) 17 (16/94) .642
ck w
ber
Joint

2

problem.
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o arrive at appropriate prevalence, these patients have to be
liminated. Otherwise, they will be producing the false nega-
ive results.

tudy Limitations
This study has several limitations. These include only 1

hysician performed all of the interventions, various ages of
atients were grouped together for inclusion, various surgical
echniques had been performed on the patients and they were
rouped together for comparison, patients with only 1 surgery
ere grouped with some who had up to 3 surgical interven-

ions, investigation was not blinded, utilization of controlled
omparative local anesthetic blocks instead of placebo blocks,
he rationale for excluding patients with radicular pain and the
election bias resulting from this exclusion, and justification of
igh false-positive rates.
First, to maintain uniformity, the procedures were all per-

ormed by 1 physician. If multiple physicians were involved,
hen the variation in technique could be criticized. This will
ead to speculations on a missed facet block the first time or a
echnical issue the second time, and variations in physician
echniques will become an issue. Thus, we believed that to
aintain face validity it was essential to use only 1 investiga-

or.
Second, various ages of patients were grouped together for

nclusion. If patients of different ages were not included in the
tudy and they were instead divided into various age groups of
t least 3 or 4, it would require at least 400 patients undergoing
ontrolled diagnostic blocks to derive any meaningful data with
prevalence of 16%.
Third, various surgical techniques had been performed on

he patients, and they were grouped together for comparison.
owever, were we to group patients separately for each type of

urgery, that would further complicate the sampling because
his would require 400 to 500 patients.

Fourth, patients with only 1 surgery were grouped with some
ho had up to 3 surgical interventions. Because only 55% of

he patients in this study underwent 1 surgery, 27% underwent
surgeries, and 18% underwent 3 or more surgical interven-

ions, sample size would be very difficult if we were to study
ach group separately. Although it may be feasible to study
atients with 1 surgical intervention, it would not be feasible to
tudy patients with multiple surgical interventions. However,
he prevalence in this study was similar in all 3 groups without
statistically significant difference, which was 14% and 19%.
Fifth, the study may be criticized for its prospective nature

nd nonrandomization. A controlled, prospective, double-
lind, randomized evaluation for diagnostic blocks is neither
easible nor recommended.

Sixth, this study may be criticized for using controlled
iagnostic blocks with 2 different local anesthetics with differ-
nt durations of action instead of placebo-controlled diagnostic
locks. Controlled comparative diagnostic blocks are used
ased on ethical considerations, ease of enrollment, and clinical
ractice in the United States. Reliability of controlled compar-
tive local anesthetic blocks has been proven by multiple
ontrolled trials.33-35,52,57-61

Seventh, this study may be criticized for excluding patients
ith radicular pain. However, this is in line with previous

nvestigations.1-9,11,33-35 It is generally assumed that the prev-
lence of facet joint pain in postlumbar surgery syndrome is
nsignificant.12-14 With that assumption, if we included all the
atients with radicular pain, not only would the patient be
eceiving unnecessary blocks, which is an ethical consideration
nd an expensive one, but also it would increase the negatives

nd false positives. There is no evidence in the literature to a
anage radicular pain secondary to disk herniation or pressure
rom facet joints to manage with interventions directed at
anaging pain originating from facet joints themselves rather

han the pressure. One other argument on this issue may be
ade that patients may have radicular or diskogenic pain in

onjunction with facet joint pain. However, a combined con-
ribution of disk and zygapophyseal joint in CLBP has been
hown to be 2%.3 Thus, if a patient fails to respond to the
nterventions directed at the disk and the nerve root, one may
onsider diagnostic facet joint blocks to rule out the facet joints
s contributors at a later date. This study showed that patients
ith disk bulging had 28% prevalence of facet joint pain

ompared with 16% of overall prevalence; thus, it may appear
hat facet joint pain is correlated with disk abnormalities.
owever, there were no significant differences compared with
ther conditions when disk protrusion and disk herniation were
onsidered. Radicular pain was mostly considered in patients
ith disk protrusion, disk herniation, and spinal stenosis rather

han a sole finding of disk bulging. Conversely, patients show-
ng abnormalities of the facet joints had only 10% prevalence
f facet joint pain, which was clinically insignificant from
arious other groups.
Finally, the false-positive rate of 49% may be criticized

ompared with the prevalence rate of 16%. This may also lead
o the issues related to controlled comparative local anesthetic
locks. Some may believe that the failure of the bupivacaine
lock could be a missed facet block the second time, a tech-
ical issue, placebo effect of the first block, effect of a different
nesthetic agent, or something else. First, blocks of facet joints
an be performed to test the hypothesis that the target joint is a
ource of the patient’s pain.33 Second, facet joints can be anes-
hetized with intra-articular injections of local anesthetic or by
nesthetizing the medial branches of the dorsal rami that in-
ervate the target joint. Third, if pain is not relieved, the joint
annot be considered the source of pain. Thus, the true
ource may be another facet joint or some other structure.
ourth, 2 positive responses are determined by performing
ontrolled blocks, either in the form of placebo injections of
ormal saline or comparative local anesthetic blocks on 2
eparate occasions; then, the same joint is anesthetized by
sing local anesthetics with different durations of action.
he value and validity of medial branch blocks and com-
arative local anesthetic blocks in the diagnosis of facet joint
ain have been shown.1-11,25,26,33-38,52,57-64 Fifth, medial
ranch blocks are considered accurate, easily performed, and
eliable.1-11,33-38,65,66 Sixth, false-positive response with a sin-
le block has been well established in diagnostic stud-
es,1-11,32-36,57,58,63,67 and the best response has been obtained
n patients in whom the diagnosis was made by controlled
iagnostic blocks by using either placebo or controlled com-
arative local anesthetics.39,42,45,68 Thus, the false-positive rate
f 49% is not unusual; false-positive rates of 63% have been
eported in previous studies.8 Further reasoning of a missed
acet block is not a probability considering numerous blocks
ere performed by the physician and they were performed
nder fluoroscopic visualization. Thus, the explanation does
nclude that the first block was a placebo effect. It also explains
hat using a different anesthetic with different duration of
ction also produces a different result; however, it is a real
robability that there were other structures responsible for the
atients’ pain. Thus, based on the extensive literature, we are
onfident with regard to the methodology used in controlled
omparative local anesthetic blocks resulting in false-positive
esults.

Although we considered that controlled comparative local

nesthetic blocks are valid and reliable, further research may be
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c
b
w
w
e
t
p

j
s
p
k
j
t
j
S
p
p

s
f
j
t
p
t

t
W
m

1

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

454 LOW BACK PAIN IN PATIENTS POSTSURGERY, Manchikanti

A

onducted with placebo controlled blocks by using 3 diagnostic
locks as has been done in the past. If it is feasible, it may be
orthwhile to include the entire population of LBP with or
ithout lower-extremity pain with postsurgery syndrome and

valuate prevalence of facet joint pain by performing diagnos-
ic facet joint blocks, which may provide a true prevalence in
ostsurgery patients.
This study shows the clinical relevance of diagnostic facet

oint nerve blocks in diagnosing facet joint pain in patients
uffering with CLBP of postsurgery syndrome. Relief of
ain has been shown by using therapeutic techniques of
nown reliability and validity in patients suffering facet
oint pain.36,39-47 However, the response of the patients with
herapeutic interventions in patients suffering with facet
oint pain of postsurgery syndrome has not been evaluated.
uch an evaluation will add to understanding and also
rovide appropriate clinical relevance and change in the
ractice patterns of the clinicians.

CONCLUSIONS
This study evaluated patients with nonspecific CLBP after

urgical intervention(s) of the lumbar spine. Painful lumbar
acets were identified in 16% of the patients suspected of facet
oint pain and in 8% of the patients undergoing interventional
echniques with CLBP and/or lower-extremity pain. False-
ositive rates after single injections were in 49% of the pa-
ients.

Acknowledgments: We thank Diane Neihoff and Tonie Hatton,
ranscriptionists, for their assistance in preparation of this manuscript.

e also thank the editorial board for their assistance in this
anuscript.

References
1. Schwarzer AC, Aprill CN, Derby R, Fortin J, Kine G, Bogduk N.

Clinical features of patients with pain stemming from the lumbar
zygapophysial joints. Is the lumbar facet syndrome a clinical
entity? Spine 1994;19:1132-7.

2. Schwarzer AC, Wang S, Bogduk N, McNaught PJ, Laurent R.
Prevalence and clinical features of lumbar zygapophyseal joint
pain: a study in an Australian population with chronic low back
pain. Am Rheum Dis 1995;54:100-6.

3. Schwarzer AC, Aprill CN, Derby R, Fortin J, Kine G, Bogduk N.
The relative contributions of the disc and zygapophyseal joint in
chronic low back pain. Spine 1994;19:801-6.

4. Manchikanti L, Pampati VS, Fellows B, Pakanati RR. Prevalence
of lumbar facet joint pain in chronic low back pain. Pain Physician
1999;2:59-64.

5. Manchikanti L, Pampati VS, Fellows B, Bakhit CE. The diagnos-
tic validity and therapeutic value of lumbar facet joint nerve
blocks with or without adjuvant agents. Curr Rev Pain 2000;4:
337-44.

6. Manchikanti L, Pampati V, Fellows B, Bakhit CE. The inability of
the clinical picture to characterize pain from facet joints. Pain
Physician 2000;3:158-66.

7. Manchikanti L, Singh V, Pampati VS, et al. Evaluation of the
relative contributions of various structures in chronic low back
pain. Pain Physician 2001;4:308-16.

8. 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 Dis-
ord 2004;5:15.

9. 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.

rch Phys Med Rehabil Vol 88, April 2007
0. Merskey H, Bogduk N. Classification of chronic pain. In: Merskey
H, Bogduk N, editors. Descriptions of chronic pain syndromes and
definition of pain terms. 2nd ed. Seattle: IASP Pr; 1994. p 180-1.

1. Manchikanti L, Pampati V, Baha AG, 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 Physician 2001;4:175-80.

2. Schofferman J, Reynolds J, Herzog R, Covington E, Dreyfuss P,
O’Neill C. Failed back surgery: etiology and diagnostic evalua-
tion. Spine J 2003;3:400-3.

3. Manchikanti L, Singh V. Failed back surgery: etiology and diag-
nostic evaluation [letter]. Spine J 2003;4:486-8.

4. Slipman CW, Shin CH, Patel RK, et al. Etiologies of failed back
surgery syndrome. Pain Med 2002;3:200-14.

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;21:626-33.

6. Schofferman J, Reynolds J, Herzog R. Failed back surgery: etiol-
ogy and diagnostic evaluation. Spine J 2003;3:400-3.

7. Burton CV, Kirkaldy-Willis WH, Yong-Hing K, Heithoff KB.
Causes of failure of surgery on the lumbar spine. Clin Orthop
Relat Res 1981;Jun(157):191-9.

8. Waguespack A, Schofferman J, Slosar P, Reynolds J. Etiology
of long-term failures of lumbar spine surgery. Pain Med 2002;
3:18-22.

9. Katz V, Schofferman J, Reynolds J. The sacroiliac joint: a poten-
tial cause of pain after lumbar fusion to the sacrum. J Spinal
Disord Tech 2003;16:96-9.

0. Waddell G, Kummel EG, Lotto WN, Graham JD, Hall H, Mc-
Culloch JA. Failed lumbar disc surgery and repeat surgery fol-
lowing industrial injuries. J Bone Joint Surg Am 1979;61:201-7.

1. Deyo RA, Weinstein JN. Low back pain. N Engl J Med 2001;
344:363-70.

2. Kirwan E. Back pain. In: Wall PD, Melzack R, editors. Text-
book of pain. 2nd ed. Edinburgh: Churchill Livingstone; 1989.
p 335-40.

3. Deyo RA, Rainville J, Kent DL. What can the history and physical
examination tell us about low back pain? JAMA 1992;268:760-5.

4. Bogduk N, McGuirk B. Causes and sources of chronic low back
pain. In: Bogduk N, McGuirk B, editors. Medical management of
acute and chronic low back pain. An evidence-based approach:
pain research and clinical management. Vol 13. Amsterdam:
Elsevier Sci; 2002. p 115-26.

5. Bogduk N, McGuirk B. An algorithm for precision diagnosis. In:
Bogduk N, McGuirk B, editors. Medical management of acute and
chronic low back pain. An evidence-based approach: pain re-
search and clinical management. Vol 13. Amsterdam: Elsevier
Sci; 2002. p 177-86.

6. Bogduk N, editor. Low back pain: clinical anatomy of lumbar
spine and sacrum. 3rd ed. New York: Churchill Livingstone;
1997. p 187-213.

7. Mooney V, Robertson J. The facet syndrome. Clin Orthop Relat
Res 1976;Mar-Apr(115):149-56.

8. McCall IW, Park WM, O’Brien JP. Induced pain referral from
posterior elements in normal subjects. Spine 1979;4:441-6.

9. Marks R. Distribution of pain provoked from lumbar facet joints
and related structures during diagnostic spinal infiltration. Pain
1989;39:37-40.

0. Fukui S, Ohseto K, Shiotani M, Ohno K, Karasawa H, Naganuma
Y. Distribution of referred pain from the lumbar zygapophysial
joints and dorsal rami. Clin J Pain 1997;13:303-7.

1. Hirsch C, Ingelmark BE, Miller M. The anatomical basis for low
back pain. Studies on the presence of sensory nerve endings in
ligamentous, capsular and intervertebral disc structures in the

human lumar spine. Acta Orthop Scand 1963;33:1-17.



3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4

4

5

5

5

5

5

5

5

5

5

5

6

6

6

6

6

6

6

6

6

a
b

455LOW BACK PAIN IN PATIENTS POSTSURGERY, Manchikanti
2. Windsor RE, King FJ, Roman SJ, et al. Electrical stimulation
induced lumbar medial branch referral patterns. Pain Physician
2002;5:347-53.

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

4. Boswell MV, Singh V, Staats PS, Hirsch JA. Accuracy of preci-
sion diagnostic blocks in the diagnosis of chronic spinal pain of
facet or zygapophysial joint origin. Pain Physician 2003;6:449-56.

5. Sehgal N, Shah RV, McKenzie-Brown AM, Everett CR. Diag-
nostic utility of facet (zygapophysial) joint injections in chronic
spinal pain: a systematic review of evidence. Pain Physician
2005;8:211-24.

6. Boswell MV, Shah RV, Everett CR, et al. Interventional tech-
niques in the management of chronic spinal pain: evidence-based
practice guidelines. Pain Physician 2005;8:1-47.

7. Dreyfuss P, Schwarzer AC, Lau P, Bogduk N. Specificity of
lumbar medial branch and L5 dorsal ramus blocks. Spine 1997;
22:895-902.

8. Kaplan M, Dreyfuss P, Halbrook B, Bogduk N. The ability of
lumbar medial branch blocks to anesthetize the zygapophysial
joint. A physiologic challenge. Spine 1998;23:1847-52.

9. Boswell MV, Colson JD, Spillane WF. Therapeutic facet joint
interventions in chronic spinal pain: a systematic review of effec-
tiveness and complications. Pain Physician 2005;8:101-14.

0. Nelemans PJ, Debie RA, DeVet HC, Sturmans F. Injection ther-
apy for subacute and chronic benign low back pain. Spine 2001;
26:501-15.

1. Geurts JW, van Wijk RM, Stolker RJ, Groen GJ. Efficacy of
radiofrequency procedures for the treatment of spinal pain: a
systematic review of randomized clinical trials. Reg Anesth Pain
Med 2001;26:394-400.

2. Manchikanti L, Singh V, Vilims B, Hansen HC, Schultz DM,
Kloth DS. Medial branch neurotomy in management of chronic
spinal pain: systematic review of the evidence. Pain Physician
2002;5:405-18.

3. Niemisto L, Kalso E, Malmivaara A, Seitsalo S, Hurri H; Co-
chrane Collaboration Back Review Group. Radiofrequency dener-
vation for neck and back pain: a systematic review within the
framework of the Cochrane collaboration back review group.
Spine 2003;28:1877-88.

4. van Kleef M, Barendse GA, Kessels A, Voets HM, Weber WE, de
Lange S. Randomized trial of radiofrequency lumbar facet dener-
vation for chronic low back pain. Spine 1999;24:1937-42.

5. Dreyfuss P, Halbrook B, Pauza K, Joshi A, McLarty J, Bogduk N.
Efficacy and validity of radiofrequency neurotomy for chronic
lumbar zygapophysial joint pain. Spine 2000;25:1270-7.

6. Vad VB, Cano WG, Basrai D, Lutz GE, Bhat AL. Role of
radiofrequency denervation in lumbar zygapophyseal joint syno-
vitis in baseball pitchers: a clinical experience. Pain Physician
2003;6:307-12.

7. Schofferman J, Kine G. Effectiveness of repeated radiofrequency
neurotomy for lumbar facet pain. Spine 2004;29:2471-3.

8. Bogduk N, McGuirk B. Precision diagnosis. In: Bogduk N,
McGuirk B, editors. Medical management of acute and chronic
low back pain. An evidence-based approach: pain research and
clinical management. Vol 13. Amsterdam: Elsevier Sci; 2002. p
169-76.

9. Schwarzer AC, Derby R, Aprill CN, Fortin J, Kine G, Bogduk N.
The value of the provocation response in lumbar zygapophysial
joint injections. Clin J Pain 1994;10:309-13.

0. Revel ME, Listrat VM, Chevalier XJ, et al. Facet joint block for
low back pain: identifying predictors of a good response. Arch

Phys Med Rehabil 1992;73:824-8.
1. Revel M, Poiraudeau S, Auleley GR, et al. Capacity of the clinical
picture to characterize low back pain relieved by facet joint
anesthesia. Proposed criteria to identify patients with painful facet
joints. Spine 1998;23:1972-7.

2. Saal JS. General principles of diagnostic testing as related to
painful lumbar spine disorders: a critical appraisal of current
diagnostic techniques. Spine 2002;27:2538-45.

3. Schwarzer AC, Scott AM, Wang SC, Hoschl R, Wiseman JC,
Copper RA. The role of bone scintigraphy in chronic low back
pain: a comparison of SPECT and planar images and zygapoph-
ysial joint injection [abstract]. Aust N Z J Med 1992;22:185.

4. Schwarzer AC, Derby R, Aprill CN, Fortin J, Kine G, Bogduk N.
Pain from the lumbar zygapophysial joints: a test of two models.
J Spinal Disord 1994;7:331-6.

5. Schwarzer AC, Wang SC, O’Driscoll D, Harrington T, Bogduk N,
Laurent R. The ability of computed tomography to identify a
painful zygapophysial joint in patients with chronic low back pain.
Spine 1995;20:907-12.

6. Bogduk N, McGuirk B. Assessment. In: Bogduk N, McGuirk B,
editors. Management of acute and chronic low back pain. An
evidence-based approach: pain research and clinical management.
Vol 13. Amsterdam: Elsevier Sci; 2002. p 127-38.

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

8. Lord SM, Barnsley L, Bogduk N. The utility of comparative local
anesthetic blocks versus placebo-controlled blocks for the diag-
nosis of cervical zygapophysial joint pain. Clin J Pain 1995;11:
208-13.

9. Manchikanti L, Pampati V, Fellows B, et al. Influence of psycho-
logical factors on the ability to diagnose chronic low back pain of
facet joint origin. Pain Physician 2001;4:349-57.

0. Manchikanti L, Damron KS, Rivera J, et al. Evaluation of the
effect of sedation as a confounding factor in the diagnostic validity
of lumbar facet joint pain: a prospective, randomized, double-
blind, placebo-controlled evaluation. Pain Physician 2004;7:
411-7.

1. Manchikanti L, Pampati V, Damron KS, et al. The effect of
sedation on diagnostic validity of facet joint nerve blocks: an
evaluation to assess similarities in population with involvement in
cervical and lumbar regions. Pain Physician 2006;9:47-52.

2. Bogduk N, Lord S. Cervical zygapophysial joint pain. Neurosurg
Q 1998;8:107-17.

3. Schwarzer AC, Aprill CN, Derby R, Fortin J, Kine G, Bogduk N.
The false-positive rate of uncontrolled diagnostic blocks of the
lumbar zygapophysial joints. Pain 1994;58:195-200.

4. Manchikanti L, Singh V, Pampati V. Are diagnostic lumbar me-
dial branch blocks valid? Results of 2-year follow-up. Pain Phy-
sician 2003;6:147-53.

5. Marks RC, Houston T, Thulbourne T. Facet joint injection and
facet nerve block: a randomized comparison in 86 patients with
chronic low back pain. Pain 1992;49:325-8.

6. Nash TP. Facet joints. Intra-articular steroids or nerve blocks?
Pain Clin 1990;3:77-82.

7. Barnsley L, Lord S, Wallis B, Bogduk N. False-positive rates of
cervical zygapophysial joint blocks. Clin J Pain 1993;9:124-30.

8. Lord SM, Barnsley L, Wallis BJ, McDonald GJ, Bogduk N.
Percutaneous radio-frequency neurotomy for chronic cervical zyg-
apophyseal-joint pain. N Engl J Med 1996;335:1721-6.

Suppliers
. Microsoft Corp, One Microsoft Wy, Redmond, WA 98052.
. Version 9.1; SPSS Inc, 233 S Wacker Dr, 11th Fl, Chicago, IL
60606.

Arch Phys Med Rehabil Vol 88, April 2007


	Prevalence of Facet Joint Pain in Chronic Low Back Pain in Postsurgical Patients by Controlled Comparative Local Anesthetic Blocks
	METHODS
	Inclusion Criteria
	Procedures
	Statistical Methods

	RESULTS
	Demographic Characteristics
	Prevalence
	False-Positive Rate

	DISCUSSION
	Study Limitations

	CONCLUSIONS
	Acknowledgments
	References
	Suppliers


