
Transforaminal infiltrations in the cervical spine are governed by a higher rate of vascular 
puncture than in the lumbar spine. The purpose of our study is to assess the safety and 
efficacy of percutaneous, fluoroscopically guided nerve root infiltrations in cases of cervical 
radiculopathy. An indirect postero-lateral approach was performed through the ipsilateral 
facet joint.

During the last 2 years, 25 patients experiencing cervical radiculopathy underwent 
percutaneous, fluoroscopically guided nerve root infiltrations by means of an indirect 
postero-lateral approach through the ipsilateral facet joint. The intra-articular position 
of the needle (22-gauge spinal needle) was fluoroscopically verified after injection of a 
small amount of contrast medium which also verified dispersion of the contrast medium 
periradicularly and in the epidural space. Then a mixture of long-acting glucocorticosteroid 
diluted in normal saline (1.5/1 mL) was injected intra-articularly. A questionnaire with 
a Numeric Visual Scale (NVS) scale helped assess pain relief, life quality, and mobility 
improvement.

A mean of 2.3 sessions was performed in the patients of our study. In the vast majority 
of our patients 19/25 (76%), the second infiltration was performed within 7 – 10 days of 
the first one.
 
Comparing the pain scores prior (mean value 8.80 ± 1.080 NVS units) and after (mean 
value 1.84 ± 1.405 NVS units), there was a mean decrease of 6.96 ± 1.695 NVS units 
[median value 7 NVS units (P < 0.001) in terms of pain reduction, effect upon mobility, and 
life quality. There were no clinically significant complications noted in our study.

Fluoroscopically guided transforaminal infiltrations through the ipsilateral facet joint 
seem to be a feasible, efficacious, and safe approach for the treatment of patients with 
cervical radiculopathy. This approach facilitates needle placement and minimizes risk of 
complications.
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Intervertebral disc herniation and/or degenerative 
changes of the facet joints in the cervical spine are 
important and common causes of cervicobrachialgia 

(pain in the neck with radiation to the upper extremity 

along the distribution of a specific nerve root). These 
kind of symptoms account for 203 out of 1,000 cases 
in people between the ages of 50 and 54 years old 
(1). Therapeutic armamentarium includes as a first 
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riencing cervical radiculopathy due to either interver-
tebral disc herniation and/or degenerative changes to 
intervertebral disc/facet joint complex (diagnosed with 
magnetic resonance imaging [MRI]) with no neurologic 
deficit.

Patients underwent a series of fluoroscopically 
guided percutaneous cervical nerve root infiltrations 
at the level of interest (as determined by the MRI and 
the distribution of pain along the course of a specific 
nerve root in the upper arm). Each patient underwent 
physical examination and coagulation laboratory tests 
at least 24 hours prior to the infiltration. Before each 
procedure the patient underwent a thorough clinical 
examination, in correlation with medical records, evalu-
ation of all imaging studies was performed. Preop-
erational imaging included x-rays and multiplane MRI 
(T1W, T2W, STIR). Exclusion criteria for the procedure 
included response to conservative treatment; untreat-
able coagulopathy; active, systemic, or local infections; 
and patient’s unwillingness to consent to the procedure.

Percutaneous Infiltration Procedure
Infiltration was performed on an outpatient ba-

sis and fluoroscopic control, with a 9 cm 22G spinal 
needle and the patient sitting in the fluoroscopy unit 
(Fig. 1). After appropriate preoperative preparation, 
draping, and strict sterilization of the area of interest, 
the spinal needle under fluoroscopic guidance (on true 
lateral projection) was inserted at a lateral-posterolat-
eral approach towards the facet joint of interest (Fig. 
2). Once inside the joint, injection of a small amount 
of contrast medium verified the intra-articular needle 
positioning as along with the intra-articular and epi-
dural dispersion (Fig. 3). Once the desired position was 
achieved, a mixture of long-acting glucorticosteroid 
(cortivasol [Altim 3.75 mg/1.5 mL], Sanofi Aventis, 
France) and normal saline was injected (1.5/1 mL). The 
patient remained in the hospital for 60 minutes and 
was then discharged.

Outcome Measures
Pain and mobility were recorded prior to and at 

the end of the infiltration series with clinical evalua-
tion and an inventory containing a 0 – 10 unit Numeric 
Visual Scale (NVS). This inventory included a 10cm scale 
from 0 to 10 which the patient subjectively assigns his/
her pain on a score of minimum 0 (no pain) to maxi-
mum 10 (worst pain patient can imagine) (16). In addi-
tion, the inventory contains questions concerning the 
pain itself and its influence upon the patient’s activities 

step a course of conservative therapy (analgesics, 
myorelaxants, NSAIDs, and physiotherapy). Infiltrations 
of the nerve root can also be performed either in 
combination with this conservative therapy course or 
performed solely as an intermediate step between 
conservative and other minimally invasive or surgical 
therapies (2). These infiltrations are performed under 
imaging guidance with a percutaneous transforaminal 
or interlaminar approach. Percutaneous infiltrations 
outweigh oral administration because they provide a 
direct and increased concentration of the medication 
at the inflammation site and in addition they seem 
to be not affected by the impaired blood flow in the 
compressive disc area. Corticosteroids provide an 
anti-inflammatory effect, a direct neural membrane 
stabilization effect, as well as modulation of peripheral 
nocciceptor input (3). 

During the last decade (2000 – 2010), there has 
been an annual increase of 70% and 92% in the num-
ber of spinal infiltrations performed for first time or 
as a repetitive session, respectively (4). Although the 
reported rate of clinically significant complications is 
very low (~1%), they can be quite serious with reports 
of transient or permanent paraplegia, brain infarction, 
arterial dissection, or death (1,5-13). Potential patho-
physiologic explanations for the occurrence of such 
complications include intra-arterial injection of particu-
late corticosteroids (which potentially act as emboli) or 
inadvertent arterial puncture (with subsequent dissec-
tion or endothelial vasospasm induced by corticoste-
roids) (1,5-13). Specifically for the cervical spine, arterial 
punctures, despite imaging guidance, range between 
4.1% – 19.4% depending on the approach (interlami-
nar or transforaminal) (14,15).

The purpose of this study is to assess the safety and 
efficacy of percutaneous, fluoroscopically guided nerve 
root infiltrations in cases of cervical radiculopathy. The 
approach was an indirect posterolateral one performed 
through the ipsilateral facet joint.

Methods

All patients were informed about the technique 
itself as well as possible benefits and complications 
and signed a written consent form. IRB approval was 
obtained. The principles of national legislation and the 
Declaration of Helsinki were followed.

Patient Selection and Evaluation
During the last 2 years we prospectively studied 

and compared a group of 25 consecutive patients expe-
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Fig. 1. Percutaneous infiltration was performed under 
extensive local sterility measures in the angio-suite with the 
patient in a sitting position.

Fig. 2. Image of  the patient during the infiltration after 
removal of  the sterile cover.

Fig. 3. Lateral fluoroscopicic view: needle is located intra-
articularly. Notice the dispersion of  the contrast medium 
from the facet joint (thin arrow) inside the epidural space 
(thick arrow).

(sleep, occupation and housework, walking) and mobil-
ity impairment (16).

The end point was one year post treatment. Pa-
tients were followed one week after the first injection 
for a subsequent treatment and then if asymptomatic, 
in 3 – 6 and 12 months. Follow-up consisted of clinical 
visits (general, clinical, and neurological condition; pain 
reduction; and mobility improvement according to NVS 
scale) one week after the session. If pain reduction 
was more than 80%, follow-up was rescheduled. In all 
other cases, a second infiltration was performed with 
subsequent re-visit one week afterwards. The maximum 
number of sessions performed was 3 – 4 per 12 months. 
Questions asked during the follow-up period concerned 
the pain reduction and mobility improvement and 
whether the procedure had decreased or totally re-
lieved the symptoms they were treated for.

Statistical Analysis
Data were summarized using mean value, median 

value, and standard deviation. NVS pain scores prior 
to and post infiltrations were compared using Paired 
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Samples t-Test and Wilcoxon Signed Rank Test. P values 
less than 0.05 were considered to indicate a statistically 
significant difference. Statistical analyses were per-
formed with IBM SPSS Statistics 21.

Results

A total of 58 fluoroscopically guided infiltrations 
were performed on the 25 patients in our study with a 
mean of 2.3 sessions per patient. In the vast majority of 

our patients (19/25; 76%), the second infiltration was 
performed within 7 – 10 days of the first one. Levels of 
interest included C3-C4 (1/25 [4%]), C4-C5 (8/25 [32%]), 
C5-C6 (12/25 [48%]), and C6-C7 (4//25 [16%]).

Comparing the pain scores prior to (mean value 
8.80 ± 1.080 NVS units, median value 9 NVS units) and 
after the session series (mean value 1.84 ± 1.405 NVS 
units, median value 2 NVS units), there was a mean 
decrease of 6.96 ± 1.695 NVS units (median value 7 NVS 
units [P < 0.001]) in terms of pain reduction, effect upon 
mobility, and life quality (Figs. 4, 5).

No complications (minor or major) were noted in 
our study population. Satisfactory distribution of con-
trast medium within the cervical facet joint of interest 
was shown in all cases (i.e. a true intra-articular injection 
was performed in all cases – technical success 100%).

discussion

The purpose of this study is to assess the safety 
and efficacy of an indirect, fluoroscopically guided ap-
proach through the ipsilateral facet joint in patients 
with cervical nerve root radiculopathy. 

The common pathway in the pathophysiologic 
mechanisms described for the potential complications 
of transforaminal infiltrations is arterial puncture, most 
commonly of the small intraforaminal arteries (medul-
lary feeding, segmental, or radicular arteries) which 
arise from vertebral arteries and contribute to anterior 
artery distribution in an inconsistent course (1).

Various approaches have been described in the 
literature in order to minimize this inadvertent arterial 
puncture including an “indirect” cervical nerve root 

Fig. 4. Chart illustrating the mean self-reported pain scores 
of  the patients included in our study prior and after the end 
of  the infiltrations course. There was a mean decrease of  
6.96 ± 1.695 NVS units (median value 7 NVS units [P 
< 0.001]) in terms of  pain reduction, effect upon mobility, 
and life quality.

Fig. 5. Charts illustrating the self-reported pain scores for each patient included in our study prior and after the end of  the 
infiltrations course.
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injection technique with a dorsal approach or modified 
dorsal direct approach (1,17,18).

Our approach seems to be very safe since it is lat-
eral to posterolateral and final needle position is intra-
articular. The efficacy of the approach is based upon 
puncture of the facet joint capsule with subsequent 
distribution of the corticosteroid intra-articularly, peri-
radicularly, and within the epidural space (Fig. 6). More 
specifically, the more medially the needle is located 
inside the facet joint the higher the chances for desired 
injectate distribution. 

Another advantage of our approach is the fluo-
roscopic guidance, which allows a real time evalua-
tion of inadvertent arterial puncture with subsequent 
intra-arterial contrast medium injection, a fact not true 
whenever axial imaging (computed tomography [CT] 
or MRI) are used for guidance of such procedures. A 
combination of A-P and lateral projections defines in 
maximum detail the facet joint of interest. Since the 
puncture is performed in a lateral position, it is impos-
sible to reach the contralateral facet joint. The joints 
are projected one on top of the other for a true lateral 
projection. Once through the capsule, there is a tactile 
feedback that can be confirmed with contrast medium 
injection and A-P projection. If one is not in the cor-
rect plane one touches bone above or below the facet 
line. The foramen is anterior to this approach. Control 
of depth can be achieved with A-P projection, which 
is redundant once the learning curve is achieved. Con-
cerning the needle’s size, 22G needles were chosen on 
the basis of enhanced steering; thinner needles are not 
so easy to precisely steer. 22G needles are standard use 
in our department for facet and foraminal infiltrations.

Success rates concerning pain reduction and mobil-
ity improvement in the patients of our study are found 
within the accepted range as reported in the literature 
(19-21). True intra-articular injections are governed by 
higher and longer lasting efficacy as opposed to periar-
ticular ones (22). The choice of corticosteroid is another 
controversial issue. Particulate corticosteroids (obvious-
ly depending on the aggregate size) may act as emboli 
but their use seems to be governed by higher and lon-
ger lasting success rates; although in the literature one 
can find studies reporting no differences among the 
use of particulate and non-particulate steroids (5,22). 
Our approach seems to combine the higher efficacy of 
particulate corticosteroids and the higher safety profile 
of the preferred route, since the needle is located intra-
articularly and away from the surrounding vessels.

There is good evidence for cervical nerve root pain 

treated by epidural or transforaminal infiltrations and 
fair evidence for intra-articular cervical facet joint injec-
tions (23-25). Although not encountered in our study, 
dural puncture or spinal cord injection are distinct pos-
sibilities. To achieve dural puncture, though, one has to 
pass through the facet in order to access the epidural 
space and then the cord. Since the facet is not in one 
plane passing through it is rather difficult.

Limitations of our study include the small number 
of patients and the lack of a control group who would 
undergo fluoroscopically guided cervical infiltrations by 
means of a direct transforaminal approach as well as of 
a conventional interlaminar epidural infiltration.

conclusion

Infiltrations of cervical nerve roots by means of 
an indirect approach through the ipsilateral facet 
joint performed under fluoroscopic guidance seem to 
be a feasible, efficacious, and safe approach for the 
treatment of patients with cervical radiculopathy. This 
approach facilitates needle placement and minimizes 
the risk of complications and vascular puncture in the 
cervical spine.

Fig. 6. AP fluoroscopic view: needle is located intra-
articularly. Notice the dispersion of  the contrast medium 
inside the joint as well as at the level of  the foramen.
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