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Background: The high prevalence of 
persistent neck pain due to involvement of 
cervical facet joints has been described in 
controlled studies.  Therapeutic interven-
tions utilized in managing chronic neck pain 
of facet joint origin include intraarticular in-
jections, medial branch nerve blocks, and 
neurolysis of medial branch nerves by means 
of radiofrequency.  

Objective: The objective of this pro-
spective evaluation was to determine the 
clinical effectiveness of cervical medial 
branch blocks for therapeutic purposes.  

Design: A prospective, non-random-
ized, outcome study. 

Methods: One hundred consecutive pa-
tients meeting the diagnostic criteria of fac-

et joint pain by means of comparative, con-
trolled diagnostic blocks were included in 
this evaluation.  All medial branch blocks 
were performed in a sterile operating room 
under fluoroscopic visualization with mild 
sedation with midazolam and/or fentanyl.  
Statistical methods incorporated intent-to-
treat analysis. 

Outcome Measures: Numeric pain 
scores, Oswestry Disability Index, work sta-
tus, and Pain Patient Profile (P-3®).  Signifi-
cant pain relief was defined as average relief 
of 50% or greater.  

Results: The results showed signifi-
cant differences in numeric pain scores and 
significant pain relief (50% or greater) at 3 
months, 6 months, and 12 months, com-

pared to baseline measurements.  Func-
tional improvement was demonstrated at 
12 months from baseline.  There was signifi-
cant improvement with increase in employ-
ment among the patients eligible for em-
ployment (employed and unemployed) from 
baseline to 12 months, and improved psy-
chological functioning.  

Conclusion: Cervical medial branch 
blocks were an effective modality of treat-
ment in managing chronic neck pain sec-
ondary to facet joint involvement confirmed 
by controlled, comparative local anesthet-
ic blocks.   

Keywords:  Chronic neck pain, facet 
joint pain, medial branch blocks, compara-
tive controlled local anesthetic blocks

The prevalence of persistent neck 
pain due to involvement of cervical fac-
et joints has been described in controlled 
studies as varying from 54% to 67% based 
on types of population and settings stud-
ied (1-5).  Even though evidence is lack-
ing for the diagnosis of cervical facet syn-
drome, a preponderance of evidence sup-
ports the existence of cervical facet joint 
pain (1-16).  

As with the epidemiology and clin-
ical significance of facet joint pain, sig-
nificant controversy surrounds various 
treatments utilized in the management 
of chronic neck pain arising from cervical 
facet joints (6, 17-19).  Therapeutic ben-
efit for facet joint pain has been reported 
with three types of interventions.  These 
include intraarticular injections, medi-
al branch nerve blocks, and neurolysis 
of medial branch nerves by means of ra-

diofrequency.  The long-term therapeutic 
benefit of intraarticular injections of facet 
joints has been poor (6, 11).  The evidence 
for long-term benefits of medial branch 
nerve blocks is preliminary (6, 12); and 
radiofrequency neurotomy is supported 
with moderate evidence for long-term re-
lief (13-15, 17) with some contradictory 
reports (18, 19).  

There is a paucity of literature on the 
role of therapeutic medial branch or fac-
et joint nerve blocks in the literature.  The 
explanation of the effectiveness of thera-
peutic nerve blocks may be based on the 
neurolytic activity of the blockade or var-
ious unknown effects of neural block-
ade providing relief lasting much longer 
than the pharmacological duration of the 
drugs utilized.  The explanation follows 
the philosophy that unexplained benefits 
are achieved from neural blockade with 
overall benefit of various types of injec-
tion techniques, including pain relief out-
lasting by days, weeks, or months, the rel-
atively short duration of pharmacologi-
cal action of the local anesthetic and oth-
er agents used.  Clear-cut explanations for 
these benefits, of course, are not currently 
available specifically for facet joint nerve 

blocks.  It is believed that facet joint nerve 
blocks, similar to other nerve blocks, al-
ter or interrupt nociceptive input, reflex 
mechanisms of the afferent limb, self-sus-
taining activity of the neuron pools and 
neuraxis, and the pattern of central neu-
ronal activities (20).  It may also be possi-
ble that pain relief may result from block-
ade of pain fibers from muscles inner-
vated by the medial branch nerves, i.e., 
deep paramedian muscles.  The explana-
tions in part are based on the pharmaco-
logical and physical actions of the various 
drugs employed, including local anesthet-
ics, corticosteroids, and other agents.  In 
addition, it is believed that local anesthet-
ics interrupt the pain-spasm cycle and 
reverberating nociceptor transmission; 
whereas corticosteroids reduce inflam-
mation either by inhibiting the synthesis 
or the release of a number of pro-inflam-
matory substances (21-27).  Local anes-
thetics also have been shown to produce 
prolonged dampening of C-fiber activity 
(28-30).  Thus, corticosteroids may inhib-
it sensitized nerves by suppressing spon-
taneous neuron depolarization.  While the 
scientific basis of some of these concepts, 
at least in part, is proven for management 
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of discogenic pain, particularly with epi-
dural injections of betamethasone and 
intravenous methylprednisolone (24, 31-
34), there is no such explanation for ther-
apeutic facet joint nerve blocks.  

Medial branch blocks have been exten-
sively utilized for diagnostic and prognostic 
purposes (1-6, 11, 12, 16) with limited use 
for therapeutic purposes (6, 35).  The thera-
peutic role of medial branch blocks has not 
been evaluated in the cervical spine in ran-
domized or controlled trials.    

This prospective evaluation was un-
dertaken to study the clinical effective-
ness of cervical medial branch blocks for 
therapeutic purposes after the diagnosis 
of cervical facet joint pain was confirmed 
by comparative, controlled, local anes-
thetic blocks.  

METHODS

One hundred consecutive patients 
meeting the diagnostic criteria of facet joint 
pain by means of comparative, controlled 
diagnostic blocks and willingness to par-
ticipate in this clinical evaluation as part 
of their continuing treatment, were includ-
ed in this evaluation.  No financial or other 
incentive was provided.  The study was per-
formed in an interventional pain manage-
ment setting in private practice.  

All patients were given an explana-
tion of the purpose of this study and an 
opportunity for discussion.  They were 
also advised of the associated risks and 
given the choice as to whether or not they 
wanted to participate. Informed consent 
was then obtained. Appropriate precau-
tions were taken to protect the privacy 
and anonymity of all of the patients par-
ticipating in this study.

Prior to enrollment in the therapeu-
tic phase, patients were evaluated for facet 
joint pain, based on historical, clinical, and 
radiological evaluation.  Only patients with 
non-specific neck pain rather than radicu-
lar pain and a duration of at least 6 months 
were included.  Disc related pain with ra-
dicular symptoms was excluded in all pa-
tients based on radiologic or neurologic 
testing, lack of a neurological deficit, and 
lack of radicular symptoms or pain that in-
volved predominantly the upper extrem-
ity.  All patients included for the diagno-
sis of facet joint pain had failed conserva-
tive management, which included physical 
therapy, chiropractic manipulation, exer-
cises, drug therapy, bedrest, etc.  

Facet joint pain was investigated in 
all patients starting with diagnostic blocks 

using 1% lidocaine.  Patients with lido-
caine-positive results were further studied 
using 0.25% bupivacaine on a separate oc-
casion, usually 3 to 4 weeks after the first 
injection.  The blocks were performed on 
the ipsilateral side in patients with uni-
lateral pain or bilaterally in patients with 
bilateral or axial pain.  Blocks were per-
formed at a minimum of 2 nerves to block 
a single joint.  Target joints were identi-
fied by the pain pattern, local or parame-
dian tenderness over the area of the fac-
et joints, and reproduction of pain with 
deep pressure.  

Blocks were performed with inter-
mittent fluoroscopic visualization using a 
22-gauge, 2-inch spinal needle at each of 
the indicated medial branches in the cer-
vical spine.  All blocks were performed by 
one physician (LM).  Intravenous access 
was established and light sedation with 
midazolam and/or fentanyl was offered to 
all patients.  Each facet nerve was infiltrat-
ed with 0.5 mL of 1% lidocaine or 0.25% 
bupivacaine.  A positive response was de-
fined as at least 80% reduction in pain 
with previously painful movements as as-
sessed using a verbal numeric pain scale.  
To be considered positive, pain relief from 
a block had to last at least 2 hours when li-
docaine was used, and for at least 3 hours, 
or greater than the duration of relief with 
lidocaine, when bupivacaine was used.  
Any other response was considered a neg-
ative outcome.

Patients judged to be positive for fac-
et joint pain following controlled compar-
ative local anesthetic blocks as described 
above and willing to participate in this 
clinical evaluation as part of their con-
tinuing treatment underwent therapeutic 
facet joint nerve blocks.

Inclusion criteria included diagno-
sis of facet joint pain by means of com-
parative local anesthetic blocks, patients 
over 18 years of age, patients with a histo-
ry of chronic, function-limiting neck pain 
of at least 1 year duration, patients who 
were able to provide voluntary, written in-
formed consent to participate in this eval-
uation, patients who were able to under-
stand this evaluation, patients willing to 
return for follow-ups, and patients with-
out history of recent surgical procedures 
within the last 3 months.  

Exclusion criteria included negative 
or false-positive responses to controlled 
comparative local anesthetic blocks, heavy 
narcotic usage, uncontrolled major de-
pression or uncontrolled psychiatric dis-

orders, uncontrolled or acute medical ill-
ness, chronic severe conditions that could 
interfere with interpretation of the out-
come assessment, women who were preg-
nant or lactating, patients unable to be 
positioned prone, and patients with a his-
tory of adverse reaction to local anesthetic 
or anti-inflammatory drugs.

All the medial branch blocks were 
performed utilizing a posterior approach 
with the patient in the prone position 
with a pillow under the chest and the head 
turned to the opposite side.  The target 
points for medial branches were identified 
at the crossing points of the waists of the 
articular pillars – a point proximal to the 
origin of the articular branches and a point 
where the nerves have a constant relation-
ship to the bone.  Under fluoroscopic visu-
alization, after identification of the waists 
of the articular pillars at the desired levels 
to be blocked, the medial branch block was 
carried out with a #22-gauge 2-inch spinal 
needle, by injecting 1.0 to 2.0 mL of local 
anesthetic with or without Sarapin and/or 
Depo-Medrol at each level.

Therapeutic facet joint blocks were 
performed in accordance with Evidence-
based Practice Guidelines for Interven-
tional Techniques in the Management of 
Chronic Spinal Pain (6) and Local Medi-
cal Review Policy of AdminaStar Federal of 
Kentucky and Indiana.  The guidelines and 
Local Medical Review Policy indicate that 
facet joint injections may be performed at 
intervals of no sooner than 1 week or, pref-
erably, 2 weeks in the diagnostic phase.  

In the therapeutic phase (after the di-
agnosis is established), the suggested fre-
quency of facet joint nerve blocks should 
be 2 months or longer between each in-
jection, provided that at least greater than 
50% relief is obtained for 6 weeks.  In the 
diagnostic phase, the suggested num-
ber of injections should be limited to no 
more than 4 times per year, whereas in the 
therapeutic phase, facet joint nerve blocks 
should be repeated only as necessary 
judging by the medical necessity crite-
ria, and should be limited to a maximum 
of 6 times for local anesthetic and steroid 
blocks over a period of one year.  

Based on these guidelines, after pa-
tients were enrolled in the study, each pa-
tient was evaluated and offered treatment, 
however, not exceeding 6 times per year in 
the therapeutic phase, which lasted for 1 
year.  Therapeutic facet joint nerve blocks 
were repeated based on the response to pri-
or interventions with improvement in phys-
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ical and functional status, and only upon in-
creased levels of pain greater than 50% level 
or deterioration of relief to below 50%.

Data collection included demo-
graphic data, assessment of pain with nu-
meric pain scales at baseline, 3-months, 6-
months, and 12-months.  Oswestry Dis-
ability Questionnaire 2.0, psychological 
evaluation with Pain Patient Profile (P-
3®) and work status were determined in 
each patient at baseline and at 12 months.  
The same co-interventions as needed with 
narcotic and non-narcotic analgesics, ad-
juvant analgesics, previously directed ex-
ercise program prior to enrollment, were 
continued in all patients.  No specific 
physical therapy, occupational therapy, 
bracing, or other specific interventions 
were included.

Employment and work status (em-
ployed, unemployed, housewife, disabled, 

and retired) were determined.  Only em-
ployed and unemployed patients were 
considered to be eligible for employment, 
whereas disabled patients and retired pa-
tients were considered not employable.

Statistical Methods
Data were recorded on a database us-

ing Microsoft® Access®.  The SPSS version 
9.0 statistical package was used to gener-
ate the descriptive tables.  A paired t-test 
was used to compare the pre- and post-
treatment results, which were considered 
statistically significant if the P value was 
less than 0.05.

An intent-to-treat analysis was per-
formed in all patients.  Last follow-up 
data (or initial data in the case of P-3 and 
Oswestry which were administered ini-
tially and at the end of 12 months) were 
utilized in the patients who dropped out 

of the study due to poor response or with 
lack of follow-up data.

RESULTS

Patient Flow
From January 2000 to November 

2001, a total of 326 patients with chron-
ic neck pain, suspected of having pain of 
facet joint origin were evaluated utilizing 
controlled, comparative local anesthetic 
blocks.  Of these patients, 162, after test-
ing positive with both lidocaine and bupi-
vacaine were considered positive for cer-
vical facet joint pain.  They were all as-
sessed and offered the opportunity to par-
ticipate in the study.

Of the 162 assessed patients, 100 
agreed to participate in the evaluation.  
Fourteen of the 100 patients either re-
ceived no treatments or were not available 

•  Patients lost to follow –up = 6
At 3 months = 2
At 6 months = 2
At 12 months = 2

•  Patients discontinuing intervention = 8
At 3 months = 2
At 6 months = 2
At 12 months = 4

•  Intent to treat analysis was performed 
by using baseline data at 3 months, 6 
months,  and 12 months in 4 patients; 
using 3-months data at 6 months and 
12 months in 4 patients; and using 6- 
month data at 12 months in 6 patients

Eligible Patients Assessed 
162

86 patients completed trial

100 included in primary analysis

Patients Included
100

Patients Excluded
•  Patients Not Meeting Inclusion Criteria = 32
•  Patients Refusing to Participate = 30

Fig 1.  Schematic representation of  patient flow thru evaluation at baseline to 12 months

>
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for follow-up by 1 year.  Figure 1 illus-
trates the participant flow diagram.  

Demographic Characteristics
Patients were predominantly female 

(65%), with (mean + SD) age of 43 + 13.6 
years, height (mean + SD) of 67 + 3.7 
inches, and weight (mean + SD) of 177 + 
48.7 lbs.  Average duration of pain (mean 
+ SD) was 113 + 100 months with 30% of 
patients reporting onset following an in-
cident, and 23% with a history of previ-
ous surgery.  

Procedural Characteristics
The total number of interventions or 

treatments provided for the 100 patients 
over a period of 1 year were 402.  The av-
erage number of treatments (mean + SD) 
per patient were 4 ± 1.2 with a range of 1 
to 5.  The average relief for each procedure 
was 12.2 ± 6.1 weeks (mean + SD) with a 
range of 0 to 106 weeks.  

The number of joints involved was as 
follows:  two joints were involved in 32% 
of the patients, 3 joints were involved in 
64% of the patients, and 4 joints were in-
volved in 4% of the patients.  Bilateral in-
volvement was seen in 56% of the pa-
tients.  

Table 1 illustrates procedural char-
acteristics with frequency and number 
of procedures.  These procedures do not 
include the diagnostic blocks performed 
with lidocaine and bupivacaine prior to 
enrolling in the study.  The relief obtained 
and the period during which the diagnos-
tic blocks were performed are not includ-
ed in the one year period.  A total of 27 pa-
tients received 1-3 procedures over a one-
year period.  Only one patient received 6 
procedures.  

Pain Relief 
Numeric pain scale report at base-

line and at 3 months, 6 months, and 12 
months is illustrated in Table 2.  There 
were significant differences with baseline 
values at 3, 6, and 12 months.  Figure 2 
shows the proportion of patients with sig-
nificant relief, which was defined as great-
er than 50% at 3, 6, and 12 months.  

Outcome Measures
Functional measures included the 

Oswestry Disability Index 2.0 and psycho-
logical measures included evaluation us-
ing the Pain Patient Profile (P-3®).  Em-
ployment status was also evaluated at pre-
treatment and 12 months.  

No. of Procedures in 
one year No. of Patients

Duration of Pain relief in weeks (mean ± SD)

Per procedure Range Total

1 6 31.3 ± 39.6 0 - 106 31.3 ± 39.6

2 6 13.7 ± 8.6 8 - 44 27.3 ± 12.2

3 15 13.5 ± 8.6 9 - 67 40.5 ± 14.9

4 27 12.4 ± 2.3 39 - 62 49.5 ± 4.5

5 45 11.2 ± 3.1 40 - 71 55.8 ± 6.9

6 1 8 49 - 49 49

Table 1.  Therapeutic procedural characteristics over a period of one year (n-100)

Mean ± SD

Baseline 8.0 ± 0.9

3 months 3.4* ± 0.8

6 months 3.4* ± 0.8

12 months 3.5* ± 0.8

Table 2. Numeric pain scale scores (n = 100)

* Indicates significant difference with baseline values (p < 0.001)

Fig 2. Proportion of patients with significant relief (>= 50%) (n=100)

56%

82%
92%

120%

100%

80%

60%

40%

20%

0%

3 Months 6 Months 12 Months

34 ± 4.7

25* ± 7.4

One year follow-upBaseline

* Indicates significant difference with baseline values (p < 0.001)

50

40

30

20

10

0

Fig 3. Functional measurement by Oswestry Disability Index (n=100)
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in functional status, psychological status, 
and work status.  The results are impor-
tant in that the patients in this study rep-
resented patients who have failed multiple 
non-interventional conservative modali-
ties of management.  These observations 
demonstrate the potential usefulness of 
cervical facet joint blocks in the manage-
ment of chronic neck pain, where the di-
agnosis has been confirmed by controlled, 
comparative local anesthetic blocks.  

The current study is the first to have 
treated patients with facet joint pain con-
firmed with controlled diagnostic blocks 
utilizing therapeutic medial branch 
blocks.  In addition, the study utilized ob-
jective outcome measures.  

This study may be criticized for non-
randomization, not including a placebo 
group and for providing multiple proce-
dures.  Considering the difficulties in re-
cruiting for a double-blind trial, the au-
thors decided to perform a prospective 
evaluation prior to embarking on a ran-
domized, double-blind trial.  Further, 
without non-randomized reports on this 
subject, a prospective trial was the first 
step.  In addition, the issues of ethics, fea-
sibility, cost, and reliability pose challeng-
es to a double-blind trial, which theoreti-
cally presents the gold standard (36-43).  

Multiple analyses by Concato et al 
(44) and others have reinforced the val-
ue of prospective trials.  Concato et al (44) 
analyzed numerous reports for five clin-
ical topics, and found that well-designed 
observational studies do not systematical-
ly overestimate the magnitude of effects 
of treatments as compared with those 
in randomized, controlled trials on the 
same topic.  Supporting a prospective tri-
al is not to undermine the importance of 
a randomized, double-blinded, controlled 
study.  Indeed, flaws can exist in a study 
design or analysis, both in non-random-
ized and randomized trials (43-49).  

The study may also be criticized for 
lack of outside third party review.  How-
ever, the physicians involved in the evalu-
ation included not only the treating phy-
sician, but also a physician who was not 
involved in providing care to these pa-
tients.  Further, multiple outcome mea-
sures were utilized rather than only sub-
jective measures.  

Multiple procedures were provided, 
as most interventional procedures, in-
cluding epidural steroids and facet joint 
interventions provide short-term relief 
with the first treatment.  Long-term im-

Baseline 12 months

Depression 52 ± 9.4 45* ± 8.6

Anxiety 53 ± 10.7 46* ± 9.8

Somatization 53 ± 8.7 46* ± 10.8

* Indicates significant difference with Baseline values (p < 0.001)

Table 3. Analysis of psychological outcome measurements (n =100) by P3 
evaluation scores (mean ± SD)

Baseline 12 months

Employed 19% 41%*

Unemployed 30% 10%

Housewife 2% 2%

Disabled 23% 21%

Over 65 26% 26%

Table 4. Employment Status (n=100)

* Indicates significant difference with Baseline values (p < 0.001)

70%

60%

50%

40%

30%

20%

10%

0%
Anxiety SomatizationDepression

46%
40%

11%*
15%*

12%*

37%

Baseline One year follow-up

* Indicates significant difference with baseline values (p < 0.001)

Fig 4. Illustration of psychological diagnosis by P-3 values (n=100)

Figure 3 illustrates functional 
measures as assessed by the Oswestry 
Disability Index 2.0.  Figure 4 and Ta-
ble 3 illustrate findings of the psycho-
logical evaluation.  Psychological di-
agnosis was made based on scores of 
the P-3® evaluation.  Depression was 
diagnosed with scores of 55 or higher, 
whereas scores of 56 or higher for anx-
iety and somatization represented the 
diagnosis.  Table 3 shows the changes 
in the psychological status from base-
line to 12 months.  Figure 4 illustrates 
the proportion of patients with a di-
agnosis of depression, anxiety, and so-
matization at baseline and post-treat-
ment.  There was significant improve-
ment noted in all aspects.

Table 4 shows employment status.  
Among the patients eligible for employ-
ment (employed and unemployed) there 
was significant improvement with in-
crease in employment.  

Adverse Events
There were no adverse events report-

ed during this study.  

DISCUSSION

This evaluation showed significant 
pain relief in 92% of the patients at 3 
months, 82% at 6 months, and 56% at 12 
months.  Numeric pain scale assessment 
also showed significant improvement at 3, 
6, and 12 months.  This study demonstrat-
ed that there was significant improvement 
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provement is only feasible with repeat in-
terventions.  The concept of multiple pro-
cedures has been a common phenomenon 
with interventional techniques (6, 50-53).  
One may also criticize the fact that mul-
tiple procedures were performed at dif-
ferent levels, which is not cost effective.  
While blocks were performed in the ma-
jority of patients at three levels, all the pa-
tients were only billed for two levels, ei-
ther unilateral or bilateral.  The criti-
cism may also be forwarded that a total 
of 6 blocks were performed in each pa-
tient. However, there were only an average 
(mean + SD) of 4 + 1.2 blocks per patient 
per joint in the therapeutic phase dur-
ing one year.  Only one patient was treat-
ed with 6 therapeutic blocks in one year.  
The diagnostic phase, which lasted 1 to 3 
months, is not included in this evaluation.  
Thus, if one adds diagnostic blocks to the 
therapeutic blocks, the average number of 
blocks would be 6 for a period of 14 to 15 
months.  According to evidence-based 
guidelines (6) and Local Medical Review 
Policy of AdminaStar Federal of Ken-
tucky and Indiana, based on the response, 
4 to 6 therapeutic blocks over a period of 
one year are well within reasonable limits.  
Thus, these data should be interpreted in 
interventional pain management settings, 
using appropriate billing practices with-
in the guidelines established, billing for a 
maximum of 2 joints (3 medial branch-
es to block 2 joints or bill 2 joints) during 
each intervention.  

In summary, this prospective trial 
showed that therapeutic facet joint nerve 
blocks reduced pain and improved func-
tional status with return to work in a sig-
nificant number of patients who were eli-
gible to return to work.  

CONCLUSION
Cervical medial branch blocks were 

an effective modality of treatment in 
managing chronic neck pain secondary 
to facet joint involvement confirmed by 
controlled, comparative local anesthet-
ic blocks.  Medial branch blocks were ef-
fective in providing pain relief, improve-
ment in functional status, improvement 
in overall psychological status, and return 
to work, without adverse effects.  
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