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Pain emanating from the cervical 
spine constitutes one of the most com-
mon pain problems, with lifetime preva-
lence reports of 65% to 80% (1-5).  While 
most neck pain resolves within a short pe-
riod of time, chronicity of neck pain has 
been demonstrated in 26% to 44% of pa-
tients after an initial episode of neck pain 
or whiplash (6-8). Various structures in 
the cervical spine, such as facet joints, in-
tervertebral discs, dorsal root ganglia, mus-
cles, and ligaments, are capable of causing 
neck pain, shoulder pain, upper extremity 
pain, and headaches (9-12).  Facet joints 

Background: Based on responses to 
controlled diagnostic blocks of cervical fac-
et joints, the prevalence of cervical facet joint 
pain in chronic neck pain has been shown to 
range from 54% to 67%, with false-positive 
results of 27% to 63% with a single diagnos-
tic block.  Other confounding factors claimed 
to influence the diagnostic validity of cervi-
cal facet joint blocks include administration 
of anxiolytics and narcotics prior to or during 
the procedure.  

Objective:  To evaluate the effect of mid-
azolam and fentanyl on the validity of diag-
nosis of cervical facet joint pain.

Study Design: Randomized, prospec-
tive, double-blind, placebo-controlled eval-
uation.

Methods :  The study was undertaken in 
an interventional pain management practice.  

The design consisted of a placebo group re-
ceiving sodium chloride solution and two ex-
perimental groups receiving either midazol-
am or fentanyl.  The patients included in the 
study were treated in the past and were pre-
senting for repeat treatment after a signifi-
cant period of symptom relief.

Outcome Measures: Outcomes were as-
sessed at baseline and after the administra-
tion of 1 of the 3 solutions (Group I, sodium 
chloride solution; Group II, midazolam; or 
Group III, fentanyl). Outcome measures in-
cluded numeric pain scale, proportion of 
pain relief, and ability to perform prior pain-
ful movements.

Results:  Pain relief of > 80% was noted 
in 5% of the patients in Group I, 8% in Group 
II, and 8% in Group III.  However, > 50% relief 
was noted in 8% of the patients in Group I, 

13% in Group II, and 27% in Group III.  Over-
all, 8% of the patients in Group I, 13% in 
Group II, and 27% in Group III were able to 
perform movements which were painful pri-
or to injection.  

Conclusion:  The administration of se-
dation with midazolam or fentanyl is a con-
founding factor in the diagnosis of cervical 
facet joint pain in patients with chronic neck 
pain. However, if > 80% pain relief with abil-
ity to perform prior painful movements is 
used as the standard for evaluating the ef-
fect of controlled local anesthetic blocks, 
the diagnostic validity of cervical facet joint 
nerve blocks may be preserved.  
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have been increasingly recognized as a sig-
nificant source of neck pain, shoulder pain, 
upper extremity pain, and cervicogenic 
headache (10-15).  Based on the response 
to controlled diagnostic blocks of cervical 
facet joints, in accordance with the crite-
ria established by the International Associ-
ation for the Study of Pain (16), the prev-
alence of cervical facet joint pain has been 
shown to range from 54% to 67% in pa-
tients with chronic neck pain (17-23).

The evidence for cervical facet 
joints being a source of neck pain is com-
pelling.  Nerve supply to these joints is 
abundant from the medial branches of 
the cervical dorsal rami (23-26).  Stud-
ies of healthy volunteers have shown that 
distention of these joints with contrast 
medium provokes neck pain and referred 
pain (11).  Referral patterns have been 
described by multiple authors (9, 13, 14).  
Various studies have shown that neck 
pain can be relieved by anesthetizing the 
cervical facet joints by blocking them 
with intraarticular injections or medial 
branch blocks (17-24, 27-29); controlled 

local anesthetic blocks have demonstrat-
ed the significant prevalence of cervical 
facet joint pain (17-21); and local anes-
thetic blockade or medial branch neurot-
omy of the cervical facet joints has been 
shown to provide therapeutic relief (28-
31).  Yet, there are no neurophysiolog-
ic findings, radiologic findings, physi-
cal findings, historical or clinical features 
that are either clearly indicative or di-
agnostic of cervical facet joint pain (15, 
22, 23).  

Controlled diagnostic blocks with 
two separate local anesthetics or pla-
cebo-controlled blocks are the only 
means of confirming the diagnosis of 
facet joint pain in the neck.  However, a 
significant proportion of patients (27% 
to 63%) may present with false-positive 
results (19-21, 32).  Even though face 
validity and construct validity of facet 
joint blocks has been well established 
(24, 33, 34), multiple other confound-
ing factors may affect the diagnostic 
validity of cervical facet joint blocks.  
These factors include psychological and 
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behavioral status, as well as administra-
tion of anxiolytics, narcotics, and other 
agents.  These factors have been exten-
sively discussed with provocative dis-
cography (15, 35-38).  A lack of influ-
ence of psychological factors on the va-
lidity of comparative controlled diag-
nostic local anesthetic blocks of facet 
joints in the low back has been demon-
strated (39).  

However, the effects of anxiolyt-
ics and narcotics on the validity of di-
agnosis of cervical facet joint pain by 
means of controlled comparative local 
anesthetic blocks have not been studied.  
Anxiolytics, narcotics, and other seda-
tive agents, frequently chosen to provide 
conscious sedation, promote patient re-
laxation, prevent movement during the 
procedure, and promote the acceptance 
of interventional techniques, may influ-
ence the subjective reporting of pain 
following cervical facet joint injections.  
Multiple drugs utilized for this pur-
pose include benzodiazepines (includ-
ing diazepam and midazolam), fentan-
yl and alfentanil, along with a multitude 
of other medications including meperi-
dine, morphine, propofol, etc.  Midazol-
am and fentanyl are the most frequent-
ly used intervenous drugs for intraoper-
ative sedation and analgesia due to the 
expected short duration of action com-
bined with rapid onset of action, and 
high clearance. 

This evaluation was conducted to 
demonstrate the effect of midazolam 
and fentanyl on the validity of diag-
nosis of cervical facet joint pain.  Pa-
tients who were proven to have cervical 
facet joint pain, demonstrated by flu-
oroscopically directed controlled com-
parative local anesthetic blocks and 
therapeutic measures involving medi-
al branch blocks with good response, 
but returning for a repeat treatment af-
ter a significant period of symptom re-
lief, were included to evaluate the effect 
of the commonly used drugs midazol-
am and fentanyl, and compared to pla-
cebo injections.  

METHODS

The study was undertaken in an in-
terventional pain management practice 
(a specialty referral center) in a private 
practice setting.  The protocol was ap-
proved by the Institutional Review Board. 
The design consisted of a control group 

(Group I) receiving sodium chloride solu-
tion, Group II receiving midazolam, and 
Group III receiving fentanyl.  

Informed Consent
All patients were provided with the 

approved protocol and informed consent 
document approved by the Institution-
al Review Board for this study.  The in-
formed consent document described the 
details of the trial. 

Inclusion and Exclusion Criteria
All the patients who participated of 

in this study were identified from the ex-
isting patients of the interventional pain 
management practice.  All the patients 
had a proven diagnosis of cervical facet 
joint pain by controlled comparative lo-
cal anesthetic blocks, as well as therapeu-
tic medial branch blocks.  

Inclusion Criteria
Patients between 18 and 90 years of 

age, with a history of chronic, function 
limiting, neck pain of at least 1 year du-
ration, with confirmed evidence of facet 
joint pain by controlled comparative lo-
cal anesthetic blocks and therapeutic me-
dial branch blocks, having demonstrated 
the ability to understand the investigation, 
and/or co-operate with the investigational 
procedures, and with a willingness to par-
ticipate in the clinical trial were included.  
All the patients included in the study were 
treated in the past and were presenting for 
repeat treatment after a significant period 
of symptom relief.

Exclusion Criteria
Patients without confirmed cervi-

cal facet joint pain, uncontrolled major 
depression or other psychiatric disor-
ders, pregnant or lactating women, pa-
tients with multiple complaints involv-
ing other problems which have over-
lapping pain complaints, inability to 
achieve appropriate positioning and in-
ability to understand informed consent 
and protocol, history of adverse reac-
tion to either midazolam or fentanyl, or 
unwillingness to participate in the study 
were excluded

Evaluation
Evaluation consisted of collection of 

demographic data, routine physical and 
medical evaluation, data as to the con-
firmation of cervical facet joint pain by 
controlled comparative local anesthetic 

blocks and response to therapeutic medial 
branch blocks, with significant symptom 
relief and necessity for repeat treatment, 
pain assessment by numeric pain scale, 
and identification of painful movements.  

Study Design and Investigation
All patients in the three groups were 

provided identical preparation, along 
with administration of identical volumes 
of drugs in unlabeled syringes.  The study 
was performed in the holding area by reg-
istered nurses experienced with evalua-
tion, administration of sedatives, narcot-
ics, and monitoring.  

Patients in all three groups were 
brought to the holding area of the sur-
gery center.  They were assigned a num-
ber.  The allocation was based upon a 
computer generated randomization 
scheme with 5 of 15 patients to each 
group.  Prior to the administration of 
the solutions, patients were asked to 
rate their pain on a numeric pain rat-
ing scale of 0 to 10, with 0 being no 
pain and 10 being the worst possible 
pain such as pain of pregnancy and de-
livery or a kidney stone in women, or 
a kidney stone in men.  The painful 
movements were also identified.  

All patients, based on the random-
ization, received 1 of the 3 solutions in in-
cremental doses of 1 mL with a maximum 
of 5 mL of NaCl in Group I, 1 mg of mid-
azolam per mL (5 mg per 5 mL) in Group 
II, or 50 mcg of fentanyl per mL (250 mg 
or mcg per 5 mL) in Group III.  Patient 
and investigator were blinded to the ran-
domized allocation, as well as solution ad-
ministered.  The solutions were adminis-
tered slowly based on patient’s response 
with relaxation and/or feeling of drows-
iness or until the entire syringe of 5 mL 
was administered.  Once the patients ex-
pressed either drowsiness or relaxation or 
the maximum dose was administered, as-
sessment of pain on a numeric pain scale 
and ability to perform painful movements 
were reassessed.  All the results were doc-
umented.  

After completion of the evalua-
tion, unblinding was carried out and 
the amount of sedation administered in 
Group II and III were noted on the re-
cord.  

Outcomes Assessment
Outcomes were assessed at base-

line and after the administration of 
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the solution.  These included numeric 
pain scale, proportion of pain relief, and 
ability to perform prior painful move-
ments.  

Statistical Methods
Data were recorded in a database us-

ing Microsoft® Access® 97.  The SPSS ver-
sion 9.0 software was used to generate de-
scriptive tables.  Differences in propor-
tions were tested using chi-squared test.  
Fisher’s exact test was used wherever the 
expected value was less than 5.  Student’s 
t-test was used to test mean significant 
difference between groups.  A paired t-test 

Eligible Patients
206

Patients Excluded
•  Inclusion criteria were not met = 17
•  Refused to participate = 9

Group I – Control
60 patients received 
1-5 mL of NaCl solution

Patients relaxed = 24
> 80% relief = 3
> 50% relief = 5
Ability to perform prior painful 
movements = 5

Group II – midazolam group
60 patients received 
1-5 mg of midazolam

Patients relaxed = 53
> 80% relief = 5
> 50% relief = 8
Ability to perform prior painful 
movements = 7

Patients relaxed = 57
> 80% relief = 5
> 50% relief = 16
Ability to perform prior painful 
movements = 15

180 randomized
60 patients into each group

Group III – fentanyl group
60 patients received 1-5 mL or 
50-250 mcg of fentanyl

Fig 1.  Schematic description of patient flow during the trial

was used to compare pre- and post-in-
tervention results for individual patients.  
Results were considered statistically sig-
nificant if the P value was less than 0.05.  
Confidence intervals (95% CI) and levels 
(95% CL) were calculated for proportions 
and means.

RESULTS

The study was performed over a pe-
riod of three months extending from Feb-
ruary through April of 2004.  Patient flow 
is depicted in Figure 1.  From a sample of 
586 patients, 180 were randomized with 
60 patients into each group.

Demographic Characteristics
Table 1 illustrates the demograph-

ic characteristics of patients.  No signifi-
cant differences were noted with regards 
to gender, age, height, weight, and post 
surgery status.  

Study Characteristics
Table 2 illustrates characteristics 

of administration of drugs and their ef-
fect.  Time required for relaxation was 
significantly less in Group III compared 
to Group I.  There were significant dif-
ferences noted among the groups with 
amount of solution administered.  Pa-
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Group I
Control

Group II
Midazolam

Group III
Fentanyl

Gender
Male 40% (24) 30% (18) 35% (21)

Female 60% (36) 70% (42) 65% (39)

Age (yrs)
Range 28 – 83 25 – 79 21 – 72

Mean ± SD 48 ± 11.1 49 ± 11.5 48 ± 11.9

Height (inches) Mean ± SD 67 ± 4.4 66 ± 4.2 67 ± 4.3

Weight (lbs) Mean ± SD 190 ± 52.1 176 ± 45.7 177 ± 47.0

Post Spinal Surgery 15% (9) 20% (12) 12% (7)

Table 1. Demographic characteristics

Table 2. Characteristics of administration of drugs and their effect
Group I
Control

Group II
Midazolam

Group III
Fentanyl

P Value

Time required 
for relaxation 
(in minutes)

Mean ± SD 9.6 ± 3.2 8.9 ± 2.8 8.3* ± 2.7 0.043

Range 5 – 20 3 – 13 4 – 13

Amount of 
solution or 
drug dosage 
(in ml)

1 ml 1% (1) 2% (1) 0%

0.000

2 ml 7% (4) 28% (17) 28% (17)

3 ml 7% (4) 23% (14) 44% (26)

4 ml 13% (8) 17% (10) 13% (8)

5 ml 72% (43) 30% (18) 15% (9)

Mean ± SD 4.5 ± 1.0 3.5 ± 1.2 3.2 ± 1.0 0.062

Relaxed Status 40% (24) 88%* (53) 95%* (57) 0.000

95% Confidence Interval 28% - 53% 80% - 96% 89% - 100%

( ) Number of patients
* Indicates significant difference with Group I

Table 3. Comparison of numeric pain scales
Group I
Control

Group II
Midazolam

Group III
Fentanyl

P Value

Baseline pain scale Mean ± SD 7.3 ± 1.6 7.5 ± 2.0 7.6 ± 1.8 0.603

Post-study follow-up Mean ± SD 6.1 ± 2.0 5.9 ± 2.8 5.3 ± 2.8 0.227

Change on pain scale Mean ± SD 1.1 ± 1.8 1.6 ± 1.9 2.2* ± 2.1 0.008

95% Confidence Level 0.67, 1.60 1.11, 2.09 1.7, 2.77 -

> 80% relief 5% (3) 8% (5) 8% (5) 0.718

> 50% relief 8% (5) 13% (8) 27%* (16) 0.019

95% Confidence Interval 1% - 15% 5% - 22% 15% - 38% -

Proportion of relief or ( %) Mean ± SD 14.5 ± 24.2 23.0 ± 27.9 32.0* ± 30.1 0.003

95% Confidence Level 8.3, 20.8 15.8, 30.2 24.0, 40.0 -
* Indicates significant difference with Group I

tients in Group II and Group III required 
lower dosages (3.5 + 1.2 mL, 3.2 + 1.0 mL 
vs. 4.5 + 1.0 mL) compared to Group I to 
achieve satisfactory effect.  

Relaxation status also varied in all 
three groups.  Groups II (88%) and III 
(95%) had a greater proportion of pa-
tients who were relaxed than Group I 
(40%).  There were no significant differ-

ences noted between Group II and Group 
III.

Pain Relief
Table 3 illustrates characteristics of 

various pain measurements prior to and 
after the administration of appropriate 
drugs or sodium chloride solution.  Base-
line pain scales were similar in all three 

groups.  Post-study follow-up pain scales 
showed no significant differences among 
the groups.  However, changes on pain 
scale were significantly higher in Group 
III compared to Group I, whereas there 
were no changes noted between Group I 
and II, or Group II and III.  There were 
no significant differences noted among 
groups with > 80% relief, whereas, a 
greater proportion of patients in Group 
III presented with > 50% relief compared 
to Group I with no significant differences 
noted between Group I and II, or Group 
II and III.  

Table 4 illustrates the proportion of 
pain relief in all 3 groups based on the 
amount of solution injected, with ability 
to perform movements which were pain-
ful prior to injection.  Proportion of re-
lief was seen in a significantly greater pro-
portion of patients in Group III compared 
to Group I with no significant differenc-
es noted between Groups I and II, and 
Groups II and III.  

Figures 2 and 3 illustrate the pro-
portion of patients with pain relief and 
ability to perform baseline painful move-
ments in post-study follow-up period in 
each group.

Correlation of Various Painful 
Characteristics

Table 5 illustrates the ability to per-
form movements painful prior to injec-
tion of solution.  There was a significant 
correlation between > 80% or > 50% pain 
relief, relaxation, and ability to perform 
painful movements. Most patients with 
the ability to perform painful movements 
were relaxed and also had experienced 
pain relief of > 50% in all three groups.  
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Percent Relief

Group I 
Control

Group II 
Midazolam

Group III 
Fentanyl

Number of 
patients

Ability to perform 
previously

painful 
movements

Number of 
patients

Ability to perform 
previously

painful 
movements

Number of 
patients

Ability to perform 
previously

painful 
movements

100% 2 1 5 5 5 5

90% 0 0 0 0 0 0

80% 1 1 0 0 0 0

70% 0 0 0 0 6 6

60% 0 0 0 0 2 1

50% 2 2 3 2 3 3

<50% 55 1 52 0 44 0

Total 60 5 60 7 60 15

Table 4. Proportion of pain relief and ability to perform movements painful prior to injection of solution

5%

8% 8%

3%

8% 8%

0%

1%

2%

3%

4%

5%

6%

7%

8%

9%

10%

Group I Group II Group III

> 80% pain relief Ability to perform painful movements>

Fig 2. Illustration of > 80% pain relief and ability to perform baseline painful movements in post-study follow-up 
period in each group

8%

13%

27%

7%

12%

25%

0%

5%

10%

15%

20%

25%

30%

35%

40%

Group I Group II Group III

> 50% pain relief Ability to perform prior painful movements>

Fig 3. Illustration of >50% pain relief and ability to perform baseline painful movements in post-study follow-up 
period in each group

> 80% pain relief       Ability to perform painful movements

10%

9%

8%

7%

6%

5%

4%

3%

2%

1%

0%

Group I Group II Group III

> 50% pain relief       Ability to perform prior painful movements

40%

35%

30%

25%

20%

15%

10%
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0%

Group I Group II Group III

5%

3%

8% 8% 8% 8%

8% 7%

13% 12%

27%
25%
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Adverse Events
There were no adverse effects noted 

in any of the patients studied.  

DISCUSSION

In this randomized, placebo-con-
trolled, double-blind evaluation, we dem-
onstrated that an insignificant proportion 
of patients had experienced > 80% pain 
relief and were able to perform move-
ments painful prior to administration of 
a solution in patients with chronic neck 
pain of cervical facet joint origin.  How-
ever, a greater proportion (27%) of pa-
tients in Group III reported > 50% relief 
and 25% of the patients in this group were 
able to perform movements, which were 
painful prior to injection of a solution.  
Further, a greater proportion of patients 
in Group III also showed reduction in 
the numeric pain scale, and were relaxed.  
Eight percent of the patients in Group I 
receiving placebo solution, and 12% of 
the patients in Group II were shown to 
have > 50 % pain relief and were able to 
perform painful movements of the cervi-
cal spine without significant pain follow-

Table 5. Ability to perform movements painful prior to injection of solution, following the injection
Group I
Control

Group II
Midazolam

Group III
Fentanyl

Overall (> 50%) pain relief 8% (5) 13% (8) 27%* (16)

95% Confidence Interval 1% - 15% 5% - 22% 16% - 38%

> 80% Relief 
Yes 67% (2) 100% (5) 100% (5)

No 33% (1) 0% 0%

< 80% Relief

Yes 5% (3) 4% (2) 18%* (10)

95% Confidence Interval 0% - 11% 1% - 9% 8% - 28%

No 95% (54) 96% (53) 82% (45)

> 50% Relief

Yes 80% (4) 88% (7) 94% (15)

95% Confidence Interval 28% - 100% 47%  - 100% 70% - 100%

No 20% (1) 12% (1) 6% (1)

< 50% Relief
Yes 2% (1) 0% 0%

No 98% (54) 100% (52) 100% (44)

> 80% Relief 
Relaxed 100% (3) 100% (5) 100% (5)

Not- Relaxed 0% 0% 0%

< 80% Relief

Relaxed 37% (21) 87%* (48) 95%* (52)

95% Confidence Interval 24% - 50% 78% - 90% 89% - 100%

No-Relaxed 63% (36) 13% (7) 5% (3)

> 50% Relief 
Relaxed 100% (5) 100% (8) 100% (16)

Not- Relaxed 0% 0% 0%

< 50% Relief

Relaxed 34% (19) 87%* (45) 93%* (41)

95% Confidence Interval 22% - 47% 77% - 96% 86% - 100%

Not-Relaxed 66% (36) 13% (7) 7% (3)

* Indicates significant difference with Group I

ing the administration of drugs.  However, 
there were no significant differences be-
tween patients receiving placebo or mid-
azolam, whereas, significant differences 
were noted between placebo and fentan-
yl groups.  However, there were no signif-
icant differences noted between the pa-
tients receiving midazolam or fentanyl.

Our observations represent progress 
in the understanding of confounding fac-
tors in the diagnosis of cervical facet joint 
pain. Based on the results of this study, 5% 
of the patients in Group I, 8% in Groups 
II and III each presented with > 80% 
pain relief, whereas 3% of the patients in 
Group I, as well as 8% of the patients in 
Groups II and III each were able to per-
form movements which had been painful 
prior to injection of medication.  

In addition, 8% of the patients in the 
control group (95% CI, 1% - 15%), 13% 
of the patients in Group II (95% CI, 5% - 
22%), and 27% of the patients in Group 
III (95% CI, 15% - 38%) experienced > 
50% pain relief.  Further, 7% of the pa-
tients in Group I (95% CI, 2% - 16%), 
12% in Group II (95% CI, 6% - 25%), and 

25% of patients in Group III (95% CI, 6% 
- 25%) were able to perform movements 
which were painful prior to administra-
tion of the study drugs.  

Based on the results of this study, it 
may be postulated that the diagnosis of fac-
et joint pain in patients with chronic neck 
pain may provide false-positive results even 
when they receive a placebo.  However, the 
combination of 80% relief and the ability 
to perform prior painful movements was 
seen only in 3% of the patients in Group 
I, and 8% of the patients in Groups II, and 
III each.  If pain relief and ability to per-
form prior painful movements are used as 
the criteria standard to evaluate positive re-
sponses to local anesthetic block of a pain-
ful facet joint, false-positives appear to be 
low.  Since fentanyl is administered only in 
patients who are not relaxed and potential-
ly combative, it appears that many patients 
who receive fentanyl may not be impacted 
adversely by diluting the value of diagnos-
tic controlled comparative local anesthet-
ic blocks.  

False-positives may be a significant 
factor if > 50% pain relief and/or the abil-
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ity to perform prior painful movements is 
used as the criterion standard.  Seven per-
cent of the patients in Group I, 12% in 
Group II, and 25% in Group III may pres-
ent with false-positive results.  

Multiple drugs utilized for anxiolysis 
and analgesia during interventional proce-
dures include benzodiazepines, opioids, and 
other agents.  Midazolam and fentanyl are 
more frequently used intervenous drugs for 
intraoperative sedation and analgesia due to 
the expected short duration of action com-
bined with rapid onset of action.  Midazol-
am is a short-acting benzodiazepine affect-
ing the central nervous system depressant 
activities.  The effects of midazolam on 
the central nervous system are dependent 
on the dose administered, the route of ad-
ministration, and the presence or absence of 
other medications.  Clinical experience has 
shown midazolam to be 3 to 4 times as po-
tent per mg as diazepam.  

Fentanyl is a narcotic analgesic.  A 
dose of 100 mcg or 0.1 mg or 2 mL is ap-
proximately equivalent in analgesic activity 
to 10 mg of morphine or 75 mg of meperi-
dine.  The principle actions of therapeutic 
value are analgesia and sedation.  The onset 
of action of fentanyl is almost immediate 
when the drug is given intravenously.  

This study confirms that some pa-
tients obtaining proper relaxation, either 
with sodium chloride solution, midazol-
am, or fentanyl may report significant anal-
gesia of neck pain originating from cervical 
facet joints.  This appears to be in a signif-
icant proportion of patients receiving fen-
tanyl, specifically if one considers > 50% 
pain relief and ability to perform painful 
movements as the criterion standard.  How-
ever, patients who are not relaxed under any 
type of sedation did not report significant 
pain relief and also were not able to perform 
painful movements. Thus, administration 
of sedation with midazolam to achieve a re-
laxed status appears to be safe with minimal 
effect on the diagnostic capacity of diagnos-
tic facet joint nerve blocks.  However, the ad-
ministration of fentanyl in patients without 
relaxation to achieve a relaxed status may 
be appropriate from a drug or diagnostic 
standpoint only with 80% pain relief as a 
criterion, but not with 50% pain relief.

The present evaluation may be crit-
icized for several potential drawbacks.  
First, there was no additional group with 
combined midazolam and fentanyl.  Sec-
ond, it may be argued that inclusion cri-
teria were flawed as sedation was given to 
patients after the diagnosis of facet joint 

pain was established.  Third, it may be ar-
gued that we retrospectively inferred the 
validity of the primary diagnosis.  Finally, 
the study may be criticized for conducting 
the evaluation in patients previously ex-
posed to the drugs utilized in the study.

The study was placebo-controlled, 
randomized, double-blind, with 60 pa-
tients in the smallest group, with appro-
priate evaluation of outcome parameters 
of pain relief and ability to perform prior 
painful movements.  The question about 
an additional group with midazolam and 
fentanyl may be legitimate.  However, ad-
ministration of the two drugs in a safe 
manner would have been extremely diffi-
cult, specifically limiting the total dosage to 
5 mL with 50% midazolam and 50% fen-
tanyl.  The drugs cannot be mixed reliably 
and uniformly.  Further, they may have to 
be provided in two separate syringes.  In 
such a scenario, the study would not be 
blind.  Thus, the combined effect of mid-
azolam with fentanyl was not evaluated.  
Hence, we do not believe that this was a 
drawback or a deficiency in the study.  

The second issue relates to the in-
clusion criteria.  We employed strict in-
clusion criteria with patients with histo-
ry of chronic, functional limiting, neck 
pain of at least two years of duration, with 
confirmed evidence of facet joint pain by 
controlled, comparative local anesthet-
ic blocks and therapeutic medial branch 
blocks. All the patients included in the 
study were treated in the past and were 
presenting for repeat treatment after a sig-
nificant period of symptom relief.  

The third question is related to the 
inference of the validity of primary di-
agnosis retrospectively rather than eval-
uation of effect of sedation.  This is also 
an inaccurate assumption.  The effect of 
sedation was evaluated on the validity of 
diagnosis and there was nothing retro-
spective in this study.  Thus, the study is 
best performed in this manner.  It may 
be argued that to answer this question, 
this study would have needed to actual-
ly give the sedation prior to the compar-
ative, controlled local anesthetic blocks 
performed initially for the purposes of 
diagnosis.  We are uncertain on that issue 
with regards to the value of such a study 
as it will not offer any additional informa-
tion, but also will introduce further con-
founding factors, as wide variation in the 
prevalence of cervical facet joint pain has 
been described in the literature.  

Finally, the study was conducted in pa-
tients who were previously exposed to the 
study drugs.  We acknowledge that patients 
do develop tolerance and the response may 
be attenuated in patients with prior expo-
sure.  However, in interventional pain man-
agement settings, this situation would be 
difficult to avoid as most patients have al-
ready been exposed to opioids and benzodi-
azepines prior to presenting for evaluation.  
Thus, we do not believe that this would alter 
the results.  In addition, this study showed 
that 57% of the patients in the placebo 
group, 72% of the patients in midazolam 
group, and 91% of the patients in fentanyl 
group received less than 5 mL to achieve a 
relaxed status even though they were aware 
that they could receive additional medica-
tion.  Thus, even if  tolerance has developed, 
we believe that the response was appropriate 
at these dose levels.  

As described above, this study has its 
limitations; hence the results of this evalu-
ation should not be generalized.  They can 
only be utilized when the controlled, com-
parative local anesthetic blocks are per-
formed under strict criteria with 0.5 mL of 
anesthetic for each nerve, under fluoroscop-
ic visualization and with application of strict 
criteria of at least 80% relief with ability to 
perform movements which were painful 
prior to administration of sedation.

CONCLUSION
This placebo-controlled, double-

blind evaluation showed that the ad-
ministration of sedation with midazol-
am or fentanyl could be a confounding 
factor in the diagnosis of cervical fac-
et joint pain in patients with chron-
ic neck pain.  However, if > 80% pain 
relief with the ability to perform prior 
painful movements is used as the diag-
nostic standard, the effect of sedation 
on validity may be extremely low.  In 
contrast, a significant number of pa-
tients may present as false-positives if 
> 50% pain relief with ability to per-
form prior painful movements or only 
ability to perform prior painful move-
ments are used as the diagnostic crite-
ria.  Thus, prudent administration of 
midazolam only to patients who are 
not relaxed,  may not have significant 
adverse effect on the diagnostic va-
lidity of controlled comparative local 
anesthetic blocks. On the other hand, 
fentanyl could confound the diagnosis 
with false-positive results in a signifi-
cant proportion of patients.  
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