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BSTRACT

 

Background

 

Chronic pain in the cervical zygapo-
physeal joints is a common problem after whiplash
injury, but treatment is difficult. Percutaneous radio-
frequency neurotomy can relieve the pain by denatur-
ing the nerves innervating the painful joint, but the ef-
ficacy of this treatment has not been established. 

 

Methods

 

In a randomized, double-blind trial, we
compared percutaneous radio-frequency neurotomy
in which multiple lesions were made and the temper-
ature of the electrode making the lesions was raised
to 80°C with a control treatment using an identical
procedure except that the radio-frequency current
was not turned on. We studied 24 patients (9 men
and 15 women; mean age, 43 years) who had pain in
one or more cervical zygapophyseal joints after an
automobile accident (median duration of pain, 34
months). The source of their pain had been identified
with the use of double-blind, placebo-controlled local
anesthesia. Twelve patients received each treatment.
The patients were followed by telephone interviews
and clinic visits until they reported that their pain
had returned to 50 percent of the preoperative level.

 

Results

 

The median time that elapsed before the
pain returned to at least 50 percent of the preopera-
tive level was 263 days in the active-treatment group
and 8 days in the control group (P

 

�

 

0.04). At 27
weeks, seven patients in the active-treatment group
and one patient in the control group were free of
pain. Five patients in the active-treatment group had
numbness in the territory of the treated nerves, but
none considered it troubling.

 

Conclusions

 

In patients with chronic cervical zyg-
apophyseal-joint pain confirmed with double-blind,
placebo-controlled local anesthesia, percutaneous
radio-frequency neurotomy with multiple lesions of
target nerves can provide lasting relief. (N Engl
J Med 1996;335:1721-6.)
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HRONIC neck pain after whiplash injury
has defied diagnosis and treatment. The
Quebec Task Force on Whiplash-Associat-
ed Disorders found almost no literature to

substantiate the use of commonly practiced treat-
ments for this condition.
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 In about half of patients
with chronic neck pain of this type, the pain origi-
nates in the cervical zygapophyseal joints.

 

2,3

 

 It can-
not be diagnosed clinically or radiographically but
can be identified by using local anesthesia to block
the nerves supplying the painful joint.

 

2-6

 

 However,

C

 

treatment has remained problematic. A controlled
trial showed that intraarticular injections of cortico-
steroids offer no particular benefit.
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 The only other
treatment that has been advocated is percutaneous
radio-frequency neurotomy.

 

8-14

 

 This operation offers
temporary relief of pain by denaturing the nerves that
innervate the painful joint. The pain returns when the
axons regenerate, but relief can be reinstated by re-
peating the procedure.

Previous studies of percutaneous radio-frequency
neurotomy have been hampered by poor selection of
patients, inaccurate techniques, poor outcome meas-
ures, and the lack of controls.

 

15,16

 

 We report the re-
sults of a controlled trial of the procedure.

 

METHODS

 

Study Patients

 

We conducted this study at the Cervical Spine Research Unit,
a tertiary referral center at the Mater Misericordiae Hospital in
Newcastle, Australia, that treats only patients with neck pain last-
ing more than three months after the motor vehicle accident to
which the pain is attributed. To enter the study, the patients had
to have already been assessed by a specialist, had to have tried
conventional therapy without success, and had to have been re-
ferred by a medical practitioner. Conventional therapy typically
involved using some combination of analgesics, nonsteroidal an-
tiinflammatory drugs, opioids, physiotherapy, traction, acupunc-
ture, chiropractic, transcutaneous electrical nerve stimulation, lo-
cally applied heat, and exercise.

The study patients were selected from among patients whose
cervical zygapophyseal-joint pain had been confirmed with the
use of local anesthetic blocks at either the unit or a private radi-
ology practice in Newcastle. Patients with C2–3 zygapophyseal-
joint pain were excluded, because the pilot study had shown that
treatment at this level by radio-frequency neurotomy was techni-
cally difficult.
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 Patients with painful C3–4 to C6–7 zygapo-
physeal joints were included. To be eligible for the trial, patients
had to have their perception of pain confirmed by placebo-con-
trolled, diagnostic blocks.

For such confirmation to be made, each patient underwent
three blocks of the medial branches of the two dorsal rami sup-
plying the putatively symptomatic joint. On the first occasion,
one of two local anesthetics (2 percent lidocaine or 0.5 percent
bupivacaine) was randomly used. On the second occasion, either
normal saline or the other local anesthetic was used. On the third
occasion, the agent that was not used in the second test (that is,
normal saline or the remaining anesthetic) was used. All the
blocks were performed under strict double-blind conditions, with
the use of a lateral approach guided by an image intensifier, and
with 0.5 ml of the assigned agent.
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 The patient’s perception of
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pain was considered to be confirmed only if the patient had com-
plete relief of pain each time a local anesthetic was used, but no
relief when normal saline was used.

On the basis of data from a pilot study,
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 our calculations of
power indicated that a sample containing not less than 12 pa-
tients in each group would be required.
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 The first 24 patients
who met the criteria for the study were enrolled. Approval to con-
duct the study was granted by the ethics committees of the Uni-
versity of Newcastle and the Hunter Area Health Service. All the
participants gave written informed consent.

 

Base-Line Assessment

 

Before surgery, each patient rated his or her typical level of pain
over the preceding two weeks on a 100-mm visual-analogue scale
on which the values ranged from 0 (no pain) to 100 (“the worst
pain I could imagine”).

 

18

 

 The patients also completed the McGill
Pain Questionnaire, in which they selected the words that best
described their pain from a series of words in various categories.
As many as 20 words could be selected, and the severity of pain
could be gauged reliably by counting the words chosen and to-
taling the values assigned to them in rank order.
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 Each patient

was asked to list the four activities of daily living that had been
affected by the joint pain that he or she

 

 

 

would most want to see
restored by successful treatment. The activities mentioned most
often were returning to work, doing housework (in particular,
hanging out laundry, vacuuming, and gardening), driving or trav-
eling long distances, playing sports, having sex, and lifting chil-
dren or caring for them. A psychologist administered the SCL-
90-R, a validated, 90-item checklist that measures psychological
distress on subscales corresponding to nine psychological symp-
toms (listed in Table 1).
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Operative Technique

 

The technical details of the operative procedure have been de-
scribed elsewhere.
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 A 10-cm, 22-gauge electrode with a 4-mm
exposed tip was introduced percutaneously, under fluoroscopic
control, so that it contacted each of the two nerves supplying the
painful joint. For each nerve the electrode was introduced twice;
once along a parasagittal path to reach the nerve as it crossed the
lateral aspect of the ipsisegmental articular pillar, and again at a
30-degree angle to the sagittal plane in order to reach the nerve
over the anterolateral aspect of the pillar (Fig. 1). At each location
two or three lesions were made, to accommodate possible varia-
tion in the course of the nerve.
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 Lateral and anteroposterior ra-
diographs were obtained of every placement of the electrode dur-
ing which a lesion was made (Fig. 2).

The patients were assigned on the basis of a computer-gener-
ated schedule of random numbers to receive either active treat-
ment, in which the temperature of the electrode tip was raised to
80°C for 90 seconds, or control treatment, in which the temper-
ature was maintained at 37°C. In every other respect the proce-
dures used in the two groups were identical.

One surgeon performed all the operations and made all the
preoperative and postoperative assessments. Another operator
controlled the radio-frequency generator. The device was masked
so that the surgeon had no way of determining the temperature
of the electrode tip. Regional anesthesia was used, with 2 ml of
0.5 percent bupivacaine infiltrating the territory around each tar-
get nerve. Each operation lasted approximately three hours. Nei-
ther the patient nor the surgeon knew the patient’s treatment
assignment (the temperature of the electrode used) until the
completion of the trial.

 

Postoperative Assessment

 

Remaining unaware of the treatment assignments, the surgeon
assessed each patient. All the patients were contacted twice by
telephone after their operations, at three to five days and at two
to three weeks, and they were formally interviewed at three
months. During that interview, the patients completed the visual-
analogue scale and the McGill Pain Questionnaire. They indicat-
ed which of the four activities of daily living they had listed earlier
had been restored, and they were asked, “Is your usual pain
present?” and “Do you require further treatment for your pain?”
Yes-or-no answers to these questions were recorded. The duration
of their relief from pain was recorded, as were any side effects or
complications. A neurologic examination was performed to doc-
ument any sensation of numbness.

After the three-month interview, patients who reported either no
relief or an early return of their pain were offered “escape” therapy
in the form of percutaneous radio-frequency neurotomy with the
active treatment. Patients decided about reoperation only after all
outcome measures had been recorded in the controlled trial and
without knowing whether they had received active or control treat-
ment during that trial. Those whose relief continued for three
months postoperatively were asked to telephone the study investi-
gators as soon as their pain returned to at least 50 percent of the
preoperative level. In addition, they were formally interviewed at 12
months and once a year thereafter. They were also seen in person
at any time if complications were suspected and were seen promptly
if their preoperative level of pain returned.

The treatment was considered to have failed if a patient report-

 

*Plus–minus values are means 
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SD.

†P

 

�

 

0.04 for the comparison with the active-treatment group, by Fish-
er’s exact test.

‡This joint was selected to undergo treatment (active or control).

§This patient also had lower pain not of zygapophyseal-joint origin.
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Age — yr 44
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12 43
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12

Sex — M/F 5/7 4/8

Employed — no. of patients 4 7

Involved in litigation — no. of patients 4 10†

Months of pain — median
(interquartile range)

44 (23–94) 34 (25–92)

Symptomatic joints — no. of patients
C3– 4
C4– 5
C5– 6
C6– 7
C2– 3 and ipsilateral C4– 5‡
C2– 3 and contralateral C5– 6‡
C2– 3 and ipsilateral C4– 5‡ 

and C5– 6‡
Bilateral C2– 3 and C5– 6 and 

contralateral C6– 7‡
C3– 4‡§

3
1
4
1
1
1
0

0

1

3
0
4
1
1
1
1

1

0

Visual-analogue scale — score 40

 

�

 

15 47

 

�

 

18

McGill Pain Questionnaire — score
Total word count
Pain rating

14

 

�

 

5
37

 

�

 

19
12
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5
32
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SCL-90-R score — median
(interquartile range)

Somatization
Obsessive–compulsive disorder
Interpersonal hypersensitivity
Depression
Anxiety
Hostility
Phobic anxiety
Paranoid ideation
Psychotic symptoms

0.8 (0.6–1.6)
0.7 (0.5–1.1)
0.6 (0.4–0.9)
0.8 (0.3–1.5)
0.4 (0.2–0.7)
0.3 (0.2–0.8)
0.1 (0.0–0.4)
0.1 (0.0–0.3)
0.1 (0.0–0.3)

0.7 (0.3–1.5)
0.8 (0.2–2.1)
0.4 (0.1–1.4)
1.3 (0.2–2.6)
0.5 (0.2–1.1)
0.2 (0.2–0.6)
0.1 (0.0–0.3)
0.3 (0.0–1.1)
0.1 (0.0–0.8)
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