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Background:

Facet joint disease plays a major role in axial low-back pain. Few diagnostic tests and imaging methods for
identifying this condition exist. Single photon emission computed tomography (SPECT) is reported that it has
a high sensitivity and specificity in diagnosing facet disease. We prospectively evaluated the use of bone
scintigraphy with SPECT for the identification of patients with low back pain who would benefit from medial
branch block.

Methods:

SPECT was performed on 33 patients clinically suspected of facet joint disease. After SPECT, an ultrasound
guided medial branch block was performed on all patients. On 28 SPECT-positive patients, medial branch block
was performed based on the SPECT findings. On 5 negative patients, medial branch block was performed based
on clinical findings. For one month, we evaluated the patients using the visual analogue scale (VAS) and
Oswestry disability index. SigmaStat and paired t-tests were used to analyze patient data and compare results.

Results:

Of the 33 patients, the ones who showed more than 50% reduction in VAS score were assigned ‘responders’.
SPECT positive patients showed a better response to medial branch blocks than negative patients, but no
changes in the Oswestry disability index were seen.

Conclusions:

SPECT is a sensitive tool for the identification of facet joint disease and predicting the response to medial
branch block. (Korean J Pain 2011; 24: 81-86)
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INTRODUCTION

Facet joint disease, also known as zygapophyseal joint
pain plays a major role in axial low—back pain, Pain derived
from the zygapophyseal joint is characterized by local ten—
derness and pain on extension or exercise [1]. The low back
pain distributes in a segmental nature and tends to have
referred pain [2]. However no unique feature is present in
facet joint disease which can distinguish it from pain from
other sources, making diagnosis difficult. In addition, few
diagnostic tests and imaging methods exist for identifying
the exact anatomical level, making decisions of treatment
difficult [2-5].

Some disagreement exists on the ability of radiologic
imaging, including computed tomography (CT) and mag—
netic resonance imaging (MRI), to diagnose facet joint dis—
ease and predict its response to diagnostic nerve blocks
[2,6—8]. However some studies have reported that bone
scintigraphy with single photon emission computed tomog—
raphy (SPECT) has a high sensitivity and specificity in di—
agnosing facet joint disease [9-11].

As facet joint disease does not completely correlate
with physical signs and symptoms or with radiologic find—
ings, deciding which medial branch level should be blocked
accurately is difficult [2,8,12]. This leads to overuse of

treatment agents, diagnostic tests, and unnecessary visits

and procedures which result in negative cost—effectiveness,

We prospectively evaluated the use of bone scintig—
raphy with SPECT for the identification of patients with low
back pain suspected to be related to facet joint disease.
This was done to obtain an accurate diagnosis of the af—
fected facet joint level. An ultrasound guided medial branch
block was performed for treatment at the target level joint
nerve directly based on SPECT findings.

MATERIALS AND METHODS

The study was approved by the institutional review
board and written informed consent was received from all
patients participating in the research. This study enrolled
33 patients (14 males and 19 females) between 28 and 88
years of age. The patients had experienced chronic low—
back pain over at least 6 months with aggrevation of the
symptoms or expression of low—back pain with extension
or rotation of the lumbar spine which was relieved by flex—
ion and mild exercise, The exclusion criteria were a history
of lumbar trauma, a history of lumbar surgical inter—
vention, lumbar radiculopathy, uncontrolled or acute medi—
cal problems and chronic conditions that would interfere
with interpretation of the outcome assessments.

All selected patients underwent bone scintigraphy fol—
lowed by SPECT scanning of the lumbar spine, Technetium—
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Fig. 1. (A) Negative planar
bone scintigraphy. (B) Positive
planar bone scintigraphy.
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99m was intravenously injected and delayed bone scintig—
raphy was taken, A planar image was acquired which was
followed by SPECT of the lumbar spine. Bone scintigraphy
and SPECT results were examined and assessed by nuclear
medical physicians, Abnormal results and increased uptake
of the facet joints were noted as ‘positive’ and normal re—
sults were noted as ‘negative’ (Fig. ).

After the scintigraphy and SPECT results were ob—
tained, ultrasound guided medial branch blocks were per—
formed on dll patients. For patients showing a high uptake
in SPECT images, the medial branches of dorsal rami in—
nervating the joint lesion level and showing a high uptake
on SPECT images were blocked by ultrasound guidance,
For SPECT—negative candidates, medial branch blocks
were performed at levels based on clinical symptoms and
physical examinations, because images showing the lesion
were not available, All patients received 1% lidocaine, 2 ml
each level and total dose of triamcinolone 30 mg. The
amount and type of medial branch block agent were given
equadlly to SPECT—positive and negative patients. After
medial branch block treatment, all patients were fol—
lowed—up at the second and fourth week. All previously
prescribed adjuvant analgesics and physical treatments
continued as scheduled.

For one month, visual analogue scale (VAS) and
Oswestry disability index of all participating patients were
evaluated at 2—week intervals. Demographic findings and
previous medical histories were collected, and adverse
events after medial branch block treatment were reported.
The sensitivity and specificity of SPECT were calculated at
the second and fourth week,

SigmaStat (version 3.0, Systat software Inc, San Jose,
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California, USA) was used as the statistical software tool.
A paired t—test was applied for comparing before and after
treatment results of the ultrasound guided medial branch

block. Statistical significance was set at P < 0.05.

RESULTS

This study enrolled 33 patients with clinically sus—
pected facet joint disease. Among total 33 patients, the
number of the SPECT—positive patients showing increased
uptake was 28 and the normal imaging SPECT—negative
patients was 5. Patients showing more than a 50% reduc—
tion in the VAS score from their initial VAS score after me—
dial branch block treatment were assigned ‘responders’.
The VAS score was measured at the second week and
fourth week after treatment. The Oswestry disability index
results were also collected. Table 1 shows the demographic
characteristics of the patients and the number of
responders,

Of the 28 SPECT—positive patients, 24 (85.7%) were

Table 1. Demographic Characteristics and Number of Responders

Data SPECT-positive ~ SPECT-negative
Number of men (M) 12 2
Number of women (F) 16 3
Number of total (M + F) 28 5
Age (yr) 604 + 11.9 518 + 145
Weight (kg) 65.7 + 10.3 53.6 = 6.6
Height (meters) 16 £ 1.6 16 = 0.1
Responder: 2 weeks 24 (85.7%) 1 (20%)
Responder: 4 weeks 22 (78.6%) 0 (0%)

Values are the mean + standard deviation (SD) or numbers.
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Fig. 2. VAS and Oswestry disability index changes in patients whom are suspected facet disease (*means P value < 0.05).
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Table 2. Sensitivity, Specificity of SPECT

Patient (n = 33) 2nd week (n = 33) 4th week (n = 33)

Sensitivity 0.96 1.0
TP/(TP + FN) 24/(24 + 1) 22/(22 + 0)
Specificity 05 0.45
TN/(TN + FP) 4/(4 + 4) 5/(6 + 5)

TP: true positive, FN: false negative, TN: true negative, FP: false
positive.

responders at the second week after medial branch block
treatment and 22 (78.6%) at the fourth week. Of the 5
SPECT—-negative patients, 1 (20%) was a responder at the
second week and none were found (0%) at the fourth week,
The initial VAS score of the 28 SPECT—positive patients
was 6.8 £ 1.8 (mean * SD). After medial branch block
treatment, the VAS score was 3.13 £ 1.54 (mean + SD)
in the second week and 3.9 £ 2.16 (mean * SD) in the
fourth week. The initial VAS score of 5 SPECT—negative
patients ranged from 6.33 + 1.87 (mean * SD). The VAS
score ranged from 5 + 2.28 (mean + SD) in the second
week and 6 * 2 (mean * SD) in the fourth week., No
meaningful results were observed in the Oswestry disability
index (Fig. 2).

Table 2 lists the sensitivity and specificity of SPECT
at the 4—week follow—up. The results shows a sensitivity
value of 96% at the second week and 100% at the fourth
week. The specificity was 50% at the second week and
45% at the fourth week.

The result show that SPECT—positive patients showed
a significantly better response to ultrasound guided medial
branch block than SPECT—negative patients. The sensi—
tivity of SPECT was high although the specificity was low.

No adverse events from the medial branch block were
reported during the study, except for one 54—year old male
patient who complained of dizziness for two days. This

condition spontaneously relieved.

DISCUSSION

In this study, we found that bone scintigraphy and
SPECT results can be helpful in diagnosing clinicaly sus—
pected facet disease, SPECT was found useful in finding
the actual site and level where the procedure (medial
branch block) should be performed. When patients with

positive bone scintigraphy and SPECT results were treated

with an ultrasound guided median branch block at the in—
creased uptake level, improvements were found in the VAS
score for four weeks, although no significant changes were
observed in the Oswestry disability index. SPECT—negative
patients showed almost no meaningful response to medial
branch block, actually showing probability of miss—diagnosis.
Facet joint disease is one of the major causes of chronic
low—back pain in population, Chronic facet joint pain oc—
curs with repeated chronic strains or after an acute trau—
matic event beyond its physiologic limits. Eisenstein and
Parry [I] have researched the pathologic presentation of
facet disease patients and found damage, necrosis, ulcer—
ation, and fibrillation of articular cartilage with exposure
of the subchondral bone in the facet joints. However dis—
agreement exists about the exact criteria of facet joint
disease and few methods exists for diagnosing it, along
with risks of overestimation [2-5]. The prevalence of lum—
bar facet disease varies widely according to age, medical
history, and patient occupation [2,13,14]. Screening criteria
[4] are not suitable for predicting treatment outcomes [15].
Controlled diagnostic blocks are the method of choice for
diagnosing facet joint disease [2,4,16,17]. Single blocks are
known to be low in reliability for diagnosis because of their
high false—positive results. Controlled blocks have the most
specificity in diagnosis. However, some physicians are
concerned about cost, time, and the invasiveness of the
procedure. Intraarticular injection and medial branch block,
including radiofrequency neurotomy, are valid treatments
for facet joint disease. Of the two some doubt exists con—
cerning the value of intraarticular corticosteroid injections
in patients suffering from chronic low back pain [I8].
Medial branch block is the definite method of choice in
treatment of facet disease patients [17,19]. Most medial
branch block procedures are perfomed under fluoroscopy
guidance and these procedures need specialy equipped
clinics. A risk of irradiation is also present to both patients
and physicians. However, an ultrasound guided approach
can be safe and reliable without the need for special spaces
for radiation devices [20]. Ultrasound guided medial branch
block is recently studied to have a high success rate,
cost—effective, and has fewer complications [20—22].
Many attempts have been made to find the anatomic
relationship of facet joint disease through radiologic imag—
ing methods including MRI and CT. However none showed
significant relationship in predicting positive response to

medial branch block [2,23]. Facet joint disease findings
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from MRI images were interpreted differently among radi—
ologists, which indicates a low reliability [7]. Lehman et al.
[8] found that CT had a higher reliability than MRI, but it
had only moderate agreement values among interpreters.
These results show that defining the precise level of medicl
branch block based on radiologic readings is not reliable,
Previous studies reported that patients with positive SPECT
scans showed significant improvement in VAS scores and
pain questionnaire scores after intra—facet joint injection
[9,10]. Holder et al. [11] reported the value of using a planar
scan and SPECT in facet joint disease patients. In this
study, they reported a high sensitivity of SPECT scans and
high negative predictive value. However we performed a
medial branch block instead of a joint injection because a
medial branch block known to be superior to facet joint
injection in diagnosis and treatment. Our study results also
showed a high sensitivity (100%) value in the 4weeks of
follow up, as 79% of patients showed response to the me—
dial branch block based on SPECT findings.

Previous studies reported that screening of patients
suspected of facet disease, based on an examination of
symptoms and signs, produces some false negative diag—
noses [24]. This can be due to technical problems or in—
adequate target selection. And as so, phsycians have diffi—
culty deciding where to perform the block. The use of
SPECT can be helpful in determining the site of the block,
This can increase the sensitivity of the diagnostic block
and produce a higher success rate while reducing costs and
time. We concluded that SPECT is useful in identifying the
abnormal anatomic level to be blocked so that the medial
branch block treatment would be more effective,

In conclusion, SPECT can be a good adjuvant method
in diagnosing facet disease with high sensitivity. It can
identify and locate the site where a medial branch block
should be performed. Although SPECT is insufficient alone
in diagnosing facet disease, and we could not prove its su—
periority over other diagnostic methods because of its low
specificity, it can be helpful in finding the specific affected
anatomic site of the lesion,

The small number of patients in the control group and
short time of patient follow up is the limitation of this
study. Further study with larger group with more control
group, and more long—time follow up of patients is
necessary. Also comparison of ultrasound guided medicl
branch block against medial branch block under fluoro—

scopic guidance would be helpful,
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