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b ol

ABSTRACT

BACKGROUND AND PURPOSE: Transforaminal corticosteroid injections can be performed in the management of cervical radiculopathy
but carry the risk of catastrophic complications. This study compares the efficacy of transforaminal and facet corticosteroid injections at
4 weeks’ follow-up.

MATERIALS AND METHODS: We randomly assigned 56 subjects to receive CT-guided transforaminal (15 men, 13 women; mean age, 52
years; range, 2872 years) or facet (8 men, 20 women; mean, 44 years; range, 26—60 years) injections. The primary outcome was pain
severity rated on a Visual Analog Scale (0-100). Secondary outcomes were the Neck Disability Index and the Medication Quantitative
Scale.

RESULTS: In the intention-to-treat and as-treated analyses, for a mean baseline score, facet injections demonstrated a significant pain
score reduction of 45.3% (95% Cl, 21.4—69.2) and 37.0% (95% Cl, 9.2—64.7), while transforaminal injections showed a nonsignificant pain
score reduction of 9.8% (95% Cl, +11.5-31.2) and 17.8% (95% Cl, +6.6—42.2). While facet injections demonstrated an improvement in the
Neck Disability Index score of 24.3% (95% Cl, +2.9-51.5) and 20.7% (95% Cl, +6.2—47.6) as opposed to transforaminal injections of 9.6%
(95% Cl, +15.2-34.4) and 12.8% (95% Cl, +11.2-36.7), the results were not statistically significant. Noninferiority of facet to transforaminal
injections was demonstrated for baseline pain scores of =60, while noninferiority analysis was inconclusive for baseline pain scores of =80
and for the Neck Disability Index. Neither intervention showed a significant medication-intake score reduction with time.

CONCLUSIONS: Facet injections are effective for the treatment of cervical radiculopathy and represent a valid and safer alternative to
transforaminal injections.

ABBREVIATIONS: IFsI = intra-articular facet corticosteroid injection; NDI = Neck Disability Index; MQS = Medication Quantitative Scale; TFSI = transforaminal

corticosteroid injection; VAS = Visual Analog Scale

C ervical radiculopathy is a debilitating condition caused by the
irritation of a cervical spinal nerve root. Patients typically
present with pain radiating to the upper arm and a combination
of sensory disorder, altered reflexes, or motor weakness." It affects
approximately 1 person per 1000 of population per year and is
most often caused by degenerative spondylosis and/or a disk her-
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niation.> Historically, approximately 30% of patients have re-
quired surgery.® Most patients will be treated medically, including
rest, analgesics, nonsteroidal anti-inflammatory drugs, physical
therapy, and corticosteroid injections.

Disk herniation and degenerative changes occurring at the in-
tervertebral disk level, the uncovertebral joint, and/or the facet
joint can potentially irritate the spinal nerve root by 2 major
mechanisms: production of mediators of inflammation* and
compression of the nerve. The presumed therapeutic effect of
corticosteroid injections is the suppression of the inflammatory
cascade. Transforaminal corticosteroid injections (TFSI) allow
delivery of a high concentration of corticosteroids directly and
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precisely at the site of the involved spinal nerve and are used to
treat cervical radiculopathy.>® In the past 15 years, a significant
number of catastrophic neurologic complications after TFSI have
been reported in the literature.” Although the exact prevalence of
these devastating adverse events is unknown, some authors have
questioned the continued use of TESL?® while others advocate

9,10

technical strategies to improve the safety of the procedure™'” or

alternative approaches, which potentially carry fewer risks.*'"

Preliminary work by Kim et al in 2005'* and by Richarme et al
in 2008'" suggested that intra-articular facet steroid injections
(IFSIs) could be effective in patients with cervical radiculopathy
secondary to disk herniation. Anatomically, the facet joint ventral
recess is in close proximity to the spinal nerve root. Furthermore,
Richarme et al'' suggested that leakage of contrast into the fora-
men could be a potential mechanism of action. Therefore, using a
facet joint injection approach to deliver corticosteroids in the vi-
cinity of the injured spinal nerve root appears to be a viable alter-
native to the riskier transforaminal approach.

We hypothesized that IFSI could be at least as effective as TFSI for
the treatment of cervical radiculopathy, and we devised this study to
compare, at 4 weeks’ follow-up, the efficacy of IFSI with TFSI in
subjects with cervical radiculopathy of at least 1 month’s duration
due to degenerative spondylosis and/or a disk herniation.

MATERIALS AND METHODS
Subjects

Recruitment. The Research Ethics Committee of our institution
approved this study. All subjects received written and verbal infor-
mation and gave their written consent. The study was performed
according to the Declaration of Helsinki, was approved by the scien-
tific committee of the Research Funding Agency of the Quebec Gov-
ernment (grant 21230-2), and was registered at the University of
Montreal as part of a master’s thesis in biomedical science.

Prospectively, 56 adults with cervical radiculopathy, capa-
ble of giving written consent, were enrolled in the study. The
subjects were recruited from the hospital community. One of 2
physiatrists or 1 of 2 neurosurgeons performed a clinical eval-
uation of the subjects to confirm the diagnosis of cervical ra-
diculopathy according to eligibility criteria, similar to criteria
used in previous studies,” and to identify the presence of
exclusion criteria.

The eligibility criteria were the following: evidence of a cervical
radiculopathy involving 1 spinal nerve of at least 1 month’s dura-
tion refractory to medical treatment; symptoms of cervical pain
radiating to the upper limb; and signs of altered sensations, ab-
normal reflexes, or motor weakness caused by degenerative spon-
dylosis and/or disk herniation as documented at CT or MR imag-
ing and a current mean pain score of =6 on a Verbal Analog Scale
of 0 (no pain) to 10 (worse pain imaginable). The exclusion cri-
teria were the following: evidence of vertebral fracture, tumor, or
infection of the cervical spine; treatment with cervical corticoste-
roid injections within the past 3 months; coagulopathy; and al-
lergy to iodinated contrast media. One of 2 radiologists reviewed
the imaging studies to confirm the presence of degenerative spon-
dylosis and/or a disk herniation at the level of the involved spinal
nerve and to exclude other pathology.
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Enrollment in the Study. The research assistant performed a tele-
phone interview with the subjects who agreed to participate in the
study, to discuss the research protocol in detail, to collect medical
and demographic data, and to schedule an appointment for the
intervention within 2 weeks of their clinical evaluation. The sub-
jects were informed of the risk of minor adverse effects and of
major complications after the procedure. On request, the subjects
could meet with one of the researchers for any inquiry concerning
their participation in the study.

Randomization. Patients were randomized to 1 of 2 groups:
treatment with TFSI at the level of the involved spinal nerve root
or treatment with IFSI of the facet joint adjacent to the involved
spinal nerve root. The randomization sequence with block sizes of
8 was computer-generated by a person not otherwise directly in-
volved with the subjects. The envelopes were sealed and sequen-
tially numbered from 1 to 56. The randomization was done with-
out stratification to allow evaluating the demographic and clinical
aspects of interest. On the day of the procedure, the research as-
sistant gave the sealed envelope matching the sequential number
of the subject to the radiologist in charge of performing the inter-
vention. The radiologist checked the content of the envelope and
resealed the envelope before returning it to the assistant. Hence,
the assistant remained blinded to the type of injection for the
duration of the study.

Interventions

One of 2 musculoskeletal radiologists with 10 and 18 years of
experience in interventional spine procedures performed the in-
jections. The TFSIs were performed according to a standard tech-
nique,” and the IFSIs were performed by using a lateral approach.
The setup of the patient, the sequential steps of the technique, and
the material used were identical, with the exception of the targeted
site of injection, which was the posterior and lateral aspects of the
neural foramen for the TFSI (Fig 1A) and the facet joint space for
the IFSI (Fig 1B). This method ensured that the subjects remained
blinded to the type of injection they received.

The subject was placed in the supine position, with his or her
head turned 45° to the side contralateral to the injection. Scout
images of the targeted neural foramen were obtained. The appro-
priate entry site was marked on the skin. Then, the skin was
prepped and draped in the usual fashion. The skin and subcuta-
neous tissue were anesthetized with lidocaine 1%. Then, a 22-
ga, 2.5-inch spinal needle was advanced by using intermittent
CT fluoroscopy (Brilliance-64; Philips Healthcare, Best, the
Netherlands) with a collimation of 2.5 mm X 4 images set.
Once the needle was in the appropriate location, 0.5-1.0 mL of
contrast material (iohexol, Omnipaque 240; GE Healthcare
Canada, Mississauga, Canada) was injected by using minibore
tubing connected to a 3-mL syringe; and at the end of the
injection, CT fluoroscopy images were acquired by the radiol-
ogist to exclude an intravascular position of the needle and to
confirm adequate distribution of the contrast material. Then, 1
mL of dexamethasone sodium phosphate, 10 mg/mL was in-
jected by using a 1-mL syringe. Then, the needle was with-
drawn and the subject was observed for 30 minutes.



FIG 1. A, CT-guided transforaminal corticosteroid injection. The needle is positioned in the
posterolateral aspect of the foramen with contrast media flowing in the foramen. B, CT-guided
intra-articular facet corticosteroids injection. The needle is positioned in the facet joint. Con-
trast media injection confirms an intracapsular distribution.

165 subjects were screened

important difference is 5 (10%). We used
the MQS to quantify medication use on a
weekly basis after the intervention. Scores
were calculated for each pain-related
medication based on weights assigned by
pharmacologic class and dosage level and
were summed to yield the total MQS
score. Although the lowest possible MQS
score is 0, there is no definite upper limit.
The minimal clinically significant reduc-
tion in MQS score is 4. At baseline, sub-
jects were instructed to continue taking
their usual medication after the proce-
dure and to keep a written daily record of
the type and dose of their medication in-
take during the next 4 weeks.

Follow-Up Time Points

On the day of the intervention, before
randomization, the subjects met with the
research assistant at the university hospi-

96 (58%) were ineligible
83 (86%) did not meet
inclusion criteria
13 (14%) had other
reasons

13 (8%) were eligible but declined to
participate

tal to sign the consent form and to com-
plete the baseline VAS and the NDI
questionnaire. Thirty minutes after the
intervention, the assistant met with the
subjects to assess any immediate adverse
reactions. The subjects were asked to
rate the worst pain experienced during

v

56 (34%) underwent randomization

the intervention and their level of pain at
the current time on a Verbal Analog Scale
(0—-10). The assistant met again with the
subjects 4 weeks after their procedure to
complete the postintervention VAS and

l

the NDI questionnaire. The subjects were
l questioned about any delayed adverse

28 (50%) allocated to IFSI
27 (96%) received IFSI
1 (4%) received TFSI

28 (50%) allocated to TFSI
26 (93%) received TFSI
2 (7%) received IFSI

effects following the procedure. The med-
ication record notebooks were also

collected.

Statistical Analysis
It was determined that a sample size of 56

28 (100%) were analyzed

28 (100%) were analyzed

subjects, divided equally into the 2

FIG 2. Flow diagram of the progress of subjects through the phases of the study.

Outcome Measures

The primary outcome was pain severity rated on a Visual Analog
Scale (VAS) measured 4 weeks after the intervention. Subjects
were asked to indicate the mean pain level experienced during the
past few days on a VAS consisting of a straight line extending from
0 (no pain) to 100 mm (worse pain imaginable). Secondary out-
come measures were the Neck Disability Index (NDI)"? and the
Medication Quantitative Scale (MQS)."* The NDI is a valid ques-
tionnaire, which measures the impact of neck pain on everyday
life activities related mainly to personal care, work, sleeping, driv-
ing, reading, and recreation. It comprises 10 items, each scored
from 0 (no disability) to 5 (total disability). The minimal clinically

groups, would be required to detect an ef-
ficacy in VAS pain score reduction of at
least 30% in both groups, with a power of
80% and a type I error of 5% in 2 paired
Student ¢ tests. Descriptive statistics were used to characterize the
2 subject groups at baseline, and the Student ¢ and x? tests with a
2-sided « level of .05 were used to compare the characteristics
between the 2 groups.

The main analyses followed the intention-to-treat principle,
analyzing all patients according to randomization. In addition, an
as-treated analysis was performed according to the type of injec-
tion the subjects received. Relative differences between postinter-
vention and baseline scores were calculated for the VAS pain score
and the NDI. The clinical efficacy of the IFSI and TFSI, in terms of
VAS pain score reduction and NDI improvement, was defined as
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Table 1: Baseline characteristics of subjects (per randomization) treated with either

transforaminal or intra-articular facet corticosteroid injections

RESULTS

Of 165 subjects who were screened, 56

(S0 were enrolled in the study from Decem-

Variables IFsI TFSI PValue  per 1, 2010, through September 30,

Subjects (No) 28 28 2013. The study flow chart is shown in
Sex (No.) (%) .059 Fig 2

Male 8(29) 15 (54) 8= . _

I~ 20 (71) 13 (46) Among the eligible subjects at
Age (yr) (mean) (range) 44 + 83 (26-60) 52 +111(29-72) .007 screening (n = 69), 81% (n = 56)
Duration of pain (mo) (mean) (range) 14 = 20 (1-84) 17 = 21(1-84) 649 agreed to participate in the study. No
Imaging findings (No.) (%) 357 subjects were lost to follow-up. Among

Disk herniation 12 (43) 7(25) . . .

Spondylosis 14 (50) 20(7) the subjects randomized to receive an

Spondylosis/disk herniation 2(7) 1(4) IFSI, 1 subject received a TFSI by a mis-
Level of injection (No.) (%) 566 take of the radiologist. Among the sub-

C3-C4 1(4) 0(0) jects randomized to receive a TFSI, 2

C4-C5 1(4) 3m) subjects received an IFSI. In 1 case, the

C5-C6 16 (57) 15 (53) . .

i 10(35) 10(36) anterior recess of the articular facet was
Side of injection (No.) (%) 984 entered inadvertently. In the other case,

Right 13 (46) 17 (61) the radiologist tried unsuccessfully to

Left 15 (54) 1(39) perform a TFSI at the C6—C7 level and
VAS (0-100) (mean) (range) 61 =17 (23-95) 63 *£ 18 (17-85) 691 finally opted to perform an IFSI instead.
NDI (0-50) (mean) (range) 21 * 8 (10-44) 19 £7(5-30) 301 . . .
Employment status (No) (%) 030 Subject characteristics at baseline are

VF\‘/or)'/king e 12(429) 16 (57.) ' presented in Table 1. The baseline charac-

Retired 1(3.6) 4(143) teristics of the 2 groups were similar ex-

Not working 15 (53.5) 8(28.6) cept for age, sex, and employment status

On sick leave with insurance 10 (35.71) 4(14.29) variables, for which a significant or al-
On sick leave without insurance 0(0.00) 2(7.14) - .

. 4(14.29) 0(0.00) most-significant difference was found. In
OnwalEe . 1 (3‘57) 2 (7:] 4) addition, those receiving TFSI had an ap-

Table 2: Pain severity and Neck Disability Index scores for intra-
articular facet and transforaminal corticosteroid injections

Groups
Variable IFSI TFSI

Subjects (No.)

It 28 28

At 29 27
VAS% (mean) (95% Cl)

It 453 (214-69.2) 9.8 (+115-312)

At 37.0(9.2-647) 17.8 (+6.6-422)
NDI% (mean) (95% Cl)

It 24.3 (+2.9-51.5) 9.6 (+15.2-34.4)

At 207 (+6.2-47.6) 12.8(+11.2-36.7)

Note:—VAS% indicates the relative difference between postintervention and base-
line VAS pain scores; NDI%, the relative difference between postintervention and
baseline Neck Disability Index scores; It, intention-to-treat analysis; At, as-treated
analysis.

means of at least 30% and 10%, respectively. For the MQS, a mean
reduction of at least 4 in the crude score was considered a signif-
icant reduction.

The group differences in the VAS pain score and NDI were
analyzed by using an ANCOVA adjusted for baseline values, age,
sex, and employment status. Noninferiority of the IFSI to the TFSI
was claimed when the mean and 95% CI of the outcome variables
of the IFSI were at least equivalent to or worse by <<15% than the
outcome variables of TFSI.'> The efficacy of IFSI and TFSI was
also compared in terms of the MQS with a repeated measures
ANOVA adjusted for age, sex, and employment status. Contrasts
were used to test the presence of a linear tendency with time in
each group. Statistical software used for analyses was SAS, Version
9.3 (SAS Institute, Cary, North Carolina).
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parent higher percentage with spondylo-
sis (71%) compared with disk herniation
(25%), while the subjects receiving IFSI had a more even distri-
bution with spondylosis at 50% compared with disk herniation at
43%.

The mean level of worst pain felt during the intervention was
similar in both the intention-to-treat and as-treated analyses re-
spectively, at 7.1 and 7.3 for the TFSI group and 6.2 and 6.0 for the
IESI group. Similarly, the mean level of cervical pain reported at
30 minutes after the intervention was equivalent in both groups,
at 3.1 in the intention-to-treat analysis and 3.2 in the as-treated
analysis. No adverse events occurred following the interventions.
At the 4-week follow-up, in the intention-to-treat analysis, 1 sub-
ject of the TFSI group reported having tinnitus and vertigo since
the intervention and 1 subject in each group reported having
headaches during the 2 days following the intervention. In the
as-treated analysis, all the delayed adverse effects were reported in
the TFSI group.

Clinical Efficacy of IFSI and TFSI
The clinical efficacy of IFSI and TFSI, in terms of VAS pain
score reduction for a mean baseline VAS pain score of 62.4 and
of NDI improvement, is presented in Table 2. Regarding the
MQS outcome, neither type of intervention demonstrated a
significant reduction in the medication-intake score for all
time measurements.

We also performed a subgroup analysis of the etiologic imag-
ing findings for IFSI and TFSI in terms of VAS pain score reduc-
tion to discern any difference between apparently more acute



Table 3: Pain severity subgroup analysis of the etiologic imaging findings for intra-

articular facet and transforaminal corticosteroid injections

.654) and in the as-treated analysis (P =

.441). The hypothesis of a linear tendency

Subgroups for medication-intake reduction with
Disk Herniation = Spondylosis Spondylosis time was also rejected for the TFSI group
Variable IFSI TFSI IFSI TFSI in both analyses (P = .902, P = .675).
Subjects (No.)
It M 8 L 20 DISCUSSION
At 13 9 16 18 In 1997, Persson et al,'® in a randomized
VAS% (mean) (95% Cl)
It 650 (312-98.9) 8.0(+202-362) 301(0.4-59.7) +16(+337-304)  Study, demonstrated that surgery, a cus-
At 46.5(9.4-83.6) 227 (+6.6-519) 23.6(+67-539) 5.6(+271-382)  tom physical therapy treatment, or the

Note:—VAS% indicates the relative difference between postintervention and baseline VAS pain scores; It, intention-

to-treat analysis; At, as-treated analysis.

Table 4: Pain severity scores for intra-articular facet and
transforaminal corticosteroid injections according to the
baseline score

Variable and Baseline

VAS Pain Score Groups
(0-100) IFSI TFSI
Subjects (No.)
It 28 28
At 29 27
VAS% (mean) (95% Cl)
20
It 533(4.0-1027)  +83.4(+132.8to +34.0)
At 41.6(17.1-100.3)  +70.6(+128.5to +12.7)
40
It 495 (167-824)  +39.4(+721to +6.6)
At 394(0.6-782)  +28.9(+66.9-9.2)
60
It 45.8 (21.8-69.8) 4.6 (+17.2-26.5)
At 37.2(9.4-65.0) 12.9 (+12.0-37.8)
80
It 42.0 (11.6-72.4) 487 (23.3-74.0)
At 35.0(+0.3-70.4) 54.6 (25.2-84.0)
95
It 39.1(2.7-80.9) 817 (46.0-117.3)
At 33.4(15.6-82.3) 86.0 (44.1-127.8)

Note:—VASY% indicates the relative difference between postintervention and base-
line VAS pain scores; It, intention-to-treat analysis; At, as-treated analysis.

(disk herniation) and more chronic (spondylosis) causal factors.
These results are presented in Table 3.

Analysis of Group Differences in Efficacy

An interaction term was found between the randomized groups
and the baseline VAS pain score (P = .001). Hence, the efficacy of
the interventions was linked to the level of the baseline VAS pain
score (Table 4). The noninferiority analysis results for VAS pain
scores are presented in Fig 3.

Regarding the NDI outcome, the difference in efficacy be-
tween IFSI and TFSI was 14.6% (95% CI, +18.4—47.7) in the
intention-to-treat analysis and 7.9% (95% CI, +22.9-38.8) in the
as-treated analysis. Although IFSI appeared to be more effective
than TFSI at reducing the level of disability, this difference was not
statistically significant and the result regarding noninferiority was
inconclusive.

The difference in efficacy between the 2 groups in terms of the
MQS score with time is presented in Fig 4. Although the visual
perception would suggest a linear tendency for medication-intake
reduction during the time in the IFSI group, this trend was not
statistically significant both in the intention-to-treat analysis (P =

use of a cervical collar were equally effec-
tive at treating cervical radiculopathy. Be-
cause an inflammatory reaction is recog-
nized as at least partly responsible for the irritation of the spinal
nerve, corticosteroids should logically be part of the armamentar-
ium used to treat this entity. Furthermore, to obtain optimal re-
sults, corticosteroids should be delivered at a high concentration
as close as technically feasible to the site of the lesion. These prin-
ciples provide the basis for the use of TFSI in the treatment of
cervical radiculopathy. Notwithstanding that controlled studies
demonstrating the efficacy of TFSI are lacking, the primary reason
limiting the use of TFSI is the risk of serious complications. In an
effort to determine the prevalence of severe complications, Scan-
lon et al” performed a survey among the members of the Ameri-
can Spine Society. Among 1340 members, the response rate was
21.4% (287). In all, 78 complications were reported, including
vertebrobasilar brain infarcts, cervical spinal cord infarcts, and 13
deaths. Arterial embolism of particulate corticosteroids is the
most frequently cited presumptive cause of brain and spinal cord
infarcts.'” While performing a TFSI, despite using a careful and
precise technique, one can possibly cause inadvertent injection of
material into radicular arteries that feed the spinal cord.'®

The intention of this randomized controlled study was to test
the hypothesis that IFSIs are at least as effective as TFSIs for the
treatment of cervical radiculopathy. Both interventions were
equally well tolerated by the subjects, and no major adverse events
occurred with either type of intervention. For a mean baseline
pain severity score, IFSI provided a clinically and statistically sig-
nificant reduction in pain at 4 weeks’” follow-up, while the im-
provement provided by TFSI was clinically and statistically non-
significant. Furthermore, the subgroup analyses suggested that
IFSIs were effective in subjects with cervical radiculopathy sec-
ondary to a disk herniation and maybe to a lesser degree in sub-
jects with degenerative spondylosis, while TFSIs did not appear to
provide significant relief in both subgroups. When we compared
the efficacy of both interventions, an interaction with the baseline
pain severity score was found. On the basis of these analyses, IFSIs
were more effective or at least as effective as TFSIs for baseline
pain severity scores of =60, while whether TFSIs were more effec-
tive than IFSIs for baseline pain severity scores of =80 could not
be determined. Most interesting, for overall baseline pain severity
scores between 20 and 95, IFSI provided significant relief for cer-
vical radiculopathy. Conversely, TESI appeared to be effective
only in subjects presenting with baseline pain severity scores of
>80. These last findings remain unclear. There was no relation-
ship between the imaging findings and the baseline pain severity
score, thus refuting the hypothesis that disk herniations could be
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associated with greater baseline pain severity than degenerative ~ performance of specific daily activities on a clinical basis, the re-
spondylosis and would respond better to TFSI. sults did not reach statistical significance. When we compared the
Regarding the NDI outcome, while IFSI appeared to ease the 2 interventions, IFSI appeared to be more effective than TFESI, but
the difference was not statistically signifi-

VASY% Difference between IFSI and TFSI cant. Neither intervention was associated
by VAS baseline value (intention to treat) with a clinically significant pain medica-
Difference and 95% ClI Difference ~ LCL ucL tion-intake reduction with time.
! An observational study by Kim et al in
20 b——m—— : 136.7 200.8 7266 2005"% suggested that IFST could be effec-
ES : tive in patients with cervical disk hernia-
T 40 = ! -88.92 -129.8 -48.03 .
g ; tion. Unfortunately, the study group ap-
% 60 — | 41.11 -69.67 12,55 peared to be inhomogeneous and the
n 1 . .
@ ; methodology was incompletely described
< 80 S i 6.69 -32.49 45.87 . .
@ ; for drawing any sound conclusions from
= 95 Y 4254 13.22 98.3 that study. In 2007, Richarme et al*’ pre-
. : . sented preliminary results on contrast
IFSlimare effective T‘SFI mere efisetive distribution following CT-guided intra-
T T T
-200 -100 0 100 articular facet injections in 31 patients.
A VAS % Difference Using this alternative approach, they ob-
tained foraminal opacification in 21/31
(68%) patients and epidural opacification
p P %
VAS% D|fference. between IFSI and TFSI in 19/31 (63%). The following year, the
byAS baseline yalue) (asitreated) same investigators presented their pre-
Difference and 95% CI Difference ~ LCL ucL liminary results on the efficacy of CT-
E guided IFSI in 17 patients with cervical
o & | " : : -1z =870 =600 radiculopathy secondary to a disk hernia-
§ 40 R — i 6828 1155  -21.09 tion."! They obtained pain relief of >50%
o ! onavisual analog pain scalein 7/17 (41%)
E 60 '_._4: -24.33 -55.8 714 patients and reported extension of con-
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thology were the explanation for the efficacy of IFSI, then one
would expect TFSI to provide at least equivalent results. In that
regard, our results appear to be discordant with those of several
noncontrolled, observational studies, which reported good-to-
excellent results in anywhere from 24% to 76% of cases,>®>*!
including a more recent prospective case series study of 140 pa-
tients with chronic cervical radiculopathy due to degenerative
spondylosis who received 3 consecutive TESIs at 3-week inter-
vals.?? These authors reported a significant pain reduction in 49%
(69/140) of their patients at 12—14 weeks’ follow-up.

Conversely, our results are in agreement with a randomized
controlled study by Anderberg et al.>> These authors assigned 40
patients presenting with chronic cervical radiculopathy from de-
generative spondylosis, with a mean duration of symptoms of 31
months, to receive 1 fluoroscopically guided TFSI. The treatment
group received an injection of mepivacaine and methylpred-
nisolone, while the control group received an injection of mepi-
vacaine and saline. There was a positive response in only 30%
(6/20) of the patients in the treatment group at 3 weeks’ follow-
up. There were no significant differences in treatment results be-
tween the 2 groups.

The results of this study must be interpreted in light of some
limitations. Facet joint syndrome may cause neck pain, which
may radiate to the shoulders and can mimic cervical radiculopa-
thy.>* We are confident that the randomized study design and the
diagnosis of cervical radiculopathy made by specialists based on
strict inclusion criteria with correlative imaging findings guaran-
tee that the subjects in our study had cervical radiculopathy and
that our results cannot be explained on the basis of a positive effect
of IFSI on facet joint syndrome. While this randomized study
allows evaluating the efficacy of IFSI and TFSI with a power of
80%, our sample size is small for a study design of noninferiority
comparing both interventions, to prove, without a doubt, that
IFSIs are not less effective than TFSIs in treating cervical radicu-
lopathy. This would require a prohibitively greater number of
subjects. Nevertheless, this study is one of the few randomized
controlled trials examining the efficacy of TESI for the treatment
of cervical radiculopathy and provides specialists who treat these
patients and who perform these interventions with data to con-
sider an alternative technique.

Although including 2 different etiologic causes for radiculop-
athy could be perceived as a limitation of this study, this is more
representative of common clinical practice. According to Rad-
hakrishnan et al,? disk herniation is responsible for cervical radic-
ulopathy in 20%-25% of cases, and spondylosis with or without
disk herniation, in 70%-75% of the cases. Furthermore, regard-
less of the current etiology of cervical radiculopathy, the inclusion
and exclusion criteria, the outcome measures, and the clinical
question that we were addressing remained the same. Finally, al-
though in our study we did not attempt to rupture the joint cap-
sule while performing IFSI, we will address the issue of the poten-
tial interaction between contrast distribution and the efficacy of
cervical corticosteroid injections in a future retrospective analysis
of our data base.

CONCLUSIONS
IFSIs are effective for the treatment of cervical radiculopathy due
to spondylosis and/or disk herniation. IFSIs were more or at least

as effective as TFSIs in providing pain relief when the baseline
pain severity score was low-to-moderate, while the comparison
between the 2 interventions remained inconclusive for severe
baseline pain level. IFSI can represent a valid and safer alternative
to TFSI because no serious complications have been reported to
date with this approach, to our knowledge. Consequently, we sug-
gest that within an optimized medical treatment management,
corticosteroid injections should initially be performed by using
an intra-articular facet approach instead of a transforaminal
approach.
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