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Fluoroscopy guided cervical interlaminar
steroid injections in patients with cervical
pain syndromes: A retrospective study
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Abstract.
OBJECTIVE: The objective of this retrospective study was to examine the efﬁcacy of ﬂuoroscopically guided cervical interlaminar epidural steroid injections (CILESI).
MATERIALS AND METHODS: Sixty-ﬁve patients who received their ﬁrst ﬂuoroscopically guided CILESI over a 12 month
interval were retrospectively identiﬁed. Patients who had failed conservative non-surgical management and patients who were
otherwise candidates of surgery were included in this trial of CILESI. The verbal numerical rating scales (VNRS) before the
treatment, within one hour after the treatment, and upon follow-up, were analyzed.
RESULTS: The most preferred intervention level of CILESI was C5-C6. There was a statistically signiﬁcant improvement in
the VNRS scores from before the injection to immediately after the injection, and upon follow-up. Fifty-one patients (80%) had
perfect/good scores. No major complications were encountered after CILESI, but one patient (1.54%) had a vasovagal reaction
and another patient (1.54%) had a transient increase of pain after injection.
CONCLUSION: Fluoroscopy guided CILESI is a safe and an effective treatment for patients with cervical pain syndromes. The
success rates show that a large percentage of the patients may obtain relief from radicular symptoms and avoid surgery for the
follow-up period up to 12 months.

1. Introduction
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Cervical epidural steroid injections are usually used
to treat acute and chronic pain conditions involving the
head, neck, and upper extremities [1,2]. The most common causes are spinal nerve compression secondary to
stenosis with spondylosis or herniation of the nucleus
pulposus. There are a diversity of conservative therapy
options to treat this type of pain, including physical
therapy, analgesia, and injections. Despite these conservative treatment options, pain may still persist [3].
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There are prospective studies documenting a signiﬁcant
reduction in extremity pain following cervical epidural
steroid injections [4,5].
Despite the ongoing debate on the long-term outcome following epidural corticosteroid injections [6,
7], prolonged pain relief may depend on the underlying
structural and psychological pathology.
Two main approaches exist for the delivery of drugs
into the cervical epidural space: interlaminar and transforaminal. The choice of which approach to use is
commonly made by evaluating the patient’s structural
pathology, one’s skill in performing each procedure,
and then weighing the advantages versus the risks associated the particular technique. When multilevel
pathology is present, the interlaminar route may facilitate multilevel spread [7].
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2. Materials and methods
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After the ethical committee approval of the university, 65 CILESI patients were retrospectively enrolled
and evaluated in this study. All patients were treated between February 2010 and February 2011 in Ordu
University Training and Research Hospital’s pain management centre. Written and oral informed consent was
obtained from all patients.
This study included patients who had 6 month duration of symptoms of neck pain and unilateral or bilateral arm pain that had shown no positive responses
to medical or physical therapy. Medical therapies included NSAIDs, muscle relaxants, and in some cases,
opioids. Physical therapies were used if there was no
pain relief after two weeks of medical therapies. All
patients had signiﬁcant clinical symptoms of cervical
spinal pathologies. An experienced radiologist detected cervical pathologic levels using magnetic resonance
image (MRI). The exclusion criteria were coagulopathy, pregnancy, sepsis, and an allergy to the contrast
material/drug to be used. Patients who did not accept
intervention, or who had previous cervical epidural injections, or who had previous cervical spine surgery, or
who had neurological deﬁcits, were also excluded.
All patients were examined and imaging studies were
reviewed by the ﬁrst author prior to the injection. All
injections were performed in the same way, as follows.
If routine hemograms, biochemical and coagulation parameters were within normal limits and conﬁrmed, patients were taken into OR. Starvation protocol was 6–
8 hours on the injection day. At the ﬂuoroscopy table,
standard anesthesia monitorization (non invasive blood
pressure, pulse oxymeter, ECG) was performed. Saline
solution (NaCl 0.9%) infusion was started intravenously. The intervention site was cleaned with an iodine
based antiseptic solution, and covered with caution us-

ing sterile drapes. 1–2 mg midazolam and 25–50 micrograms of fentanyl were administered intravenously
and conscious sedation was performed. All cervical
injections were performed using C-armed ﬂuoroscopy.
The intervention site was locally anesthetized with 0.5
ml of 2% prilocaine which was injected into skin and
subcutaneous tissue. The injection level was determined after clinical evaluation and MRI. The needle
was inserted in the closest point to the pathology. If
there were multiple levels of pathologies, one middle
point was selected for insertion considering cephalade
and caudal dissemination.
The cervical interlaminar epidural steroid injections
(CILESI) approach took place after the all patients were
placed prone on the ﬂuoroscopy table. Each CILESI
was given at the same institution using the interlaminar
technique at the level of the pathology. The position
of the interspaces was conﬁrmed with palpation using
a rocking motion in the superior and inferior planes.
After the midline of selected interspaces was identiﬁed by palpation and ﬂuoroscopy, a 22 gauge 21/2-inch
tuohy needle was advanced directly perpendicular to
the skin. At posterior to anterior direction, the loss-ofresistance to air technique was used in order to identify
the epidural space. After negative aspiration for cerebrospinal ﬂuid or blood, 0.5 ml of non-ionic contrast
material was injected in order to document appropriate
contrast spread into the epidural space. Next, a combination of a total of 5 ml of 80 mg of triamcinolone
acetonide with 3 ml bupivacaine 0.25% was injected
into the epidural space. Diabetic patients with unstable
blood glucose levels received 40 mg of triamcinolone
acetate (the decreased dose).
After intervention, patients rested on the intervention
table for 5 minutes. Then, they were transported to the
recovery room. They stayed there for 2 hours, if no
complication developed. All of the complications that
occurred during the procedure were recorded. Patients
were asked to sit, stand and walk before rating their pain
score using the Verbal Numerical Rating Scale (VNRS,
0–10 scale). All the data obtained from the patients
was recorded on the patient’s charts. The patients were
then discharged from the hospital and asked to return
immediately to our pain clinic if unexpected events developed. At the follow-up (1, 3, 6, 9 and 12 months
after the injection), the patients were asked for probable therapeutic effects, VNRS or complications. The
obtained ﬁndings were recorded on the patients’ charts
for post-interventional follow-up. Moreover, their age,
gender and MRI ﬁndings were also collected.
The patients’ charts were then reviewed one year
after the initial procedure for conﬁrmation purposes.
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In clinical practice, the most commonly used technique for identifying the epidural space is the loss of
resistance to air or saline technique. The loss of resistance technique (without ﬂuoroscopy guidance) may be
inadequate for identifying the epidural space [1]. There
has also been a report on the incidence of discontinuity
in the ligamentum ﬂavum in the cervical region [8].
The use of ﬂuoroscopy can diminish these risks.
The purpose of our study was to assess the outcomes
following cervical interlaminar epidural steroid injections (CILESI) for all etiologies of cervical pain syndromes in terms of the short-term effect.
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Table 1
Modiﬁed North American Spine Society patient satisfactory score
No change of complaints; even worse.
Epidural steroid helped me but I won’t let this procedure again.
Most of the complaints are relieved and I would again let this procedure if my complaints reappear.
Epidural steroid satisﬁed me and fulﬁlled my expectations.
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Score
Bad
Moderate
Good
Perfect

Fig. 1. Patients’ age distribution.

3. Statistical analysis
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Patients were called by telephone and questioned. A
modiﬁed North American Spine Society (NASS) patient satisfaction score was recorded using a 4-grade
scale (Table 1).
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The SPSS (Statistical Package for Social Sciences)
for Windows 17.0 software program was used with descriptive statistical methods (frequency analysis, cross
table analysis, percentage, mean, standard deviation).
The study data was evaluated and a statistical analysis
was performed. Initial values and values at 1, 3, 6, 9
and 12 months were analyzed with ANOVA one-way
variance analysis. The results were evaluated with a
95% CI (conﬁdence interval). A value of p < 0.05 was
accepted as signiﬁcant.

4. Results
A total of 65 patients were included. Demographic
features of patients were presented in Table 2. The
mean age was 58.7 ± 13.6 years (range 31–80 years,
Fig. 1). The mean weight was 65.8 ± 10.4 kg. The
mean height was 159 ± 9.5 cm. 49 of them were female
and 16 of them were male. The duration of symptoms
was 1.8 ± 0.6 years.

Table 2
Demographic features of patients of CILESI implementation
Age, years
Gender M/F
Weight, kg
Height, cm
Duration of symptoms, years

Values are the mean ± SD and patient number.

58.7 ± 13.6
16/49
65.8 ± 10.4
159 ± 9.5
1.8 ± 0.6

On the evaluation of the MRI of patients, disc herniation, spinal degeneration, facet hypertrophy, spinal
stenosis and many similar ﬁndings were recorded. Disc
pathologies were classiﬁed into four classes and evaluated accordingly. Bulging, protrusion, extrusion and
sequestration were the classes. The most affected site
was the level of C5-C6 (Table 3). Bulging was the most
encountered problem whereas no sequestrated disc was
reported. Twenty-six patients had only discal pathologies. Twenty-two patients had both a discal pathology and some degeneration. Eleven patients had severe
degeneration. Nine patients had spinal stenosis. Five
patients had facet hypertrophy. The most preferred
CILESI intervention site was the C5-C6 level (Fig. 2).
Pre-injection VNRS scores were average at 7.6 ±
2.2. With the post-injection at 1, 3, 6, 9, and 12 months,
VNRS scores dropped signiﬁcantly (p < 0.001, Fig. 3).
There were no statistically signiﬁcant differences between follow-up scores. The satisfaction scores were
average 3.3 ± 0.9. 51 (80%) patients were classiﬁed as
perfect or good satisfaction (Perfect: 36 patients; good:
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Table 3
Distribution of discal herniation levels

∗ Levels

C3-4
14
9
0
0
0

CILESI performed.

C4-5
21
8
0
0
7

C5-6
29
18
0
0
46

C6-7
16
21
0
0
11

C7-Th1
0
0
1
0
1
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Bulging
Protrusion
Extrusion
Sequestration
CILESI∗
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Fig. 2. Levels of CILESI performed. The most preferred CILESI
intervention site was the C5-C6 level.

niated disc, which accounted for 40% in this study.
The initial treatment of these symptoms was conservative, non-interventional management which included bed rest, physiotherapy and medications [15,16].
Cervical steroid injections were often tried for patients
whose pain did not relieve despite weeks or months of
conservative management [12,17].
The chronic spinal pain syndrome treatment involves epidural steroid injections which are frequently preferred [18,19]. The belief is that the
use of corticosteroids has actions other than antiinﬂammatory. Corticosteroids stabilize nerve membranes by inhibiting ectopic impulses, inhibiting ion
conductance,hyperpolarizing spinal neurons, and inhibiting C ﬁber transmission. These latter properties
of corticosteroids can explain relief symptoms in noninﬂammatory states [14].
Cicala et al. [17] reviewed the results of cervical
epidural steroid injections in 79 patients with axial neck
pain in 1989. At 6 months post injection, they found
that 71% (perfect 41.4%, good 29%, poor 29.3%) of
the patients had good to perfect relief from their symptoms. Ferrante et al. [12] conducted a retrospective
study in 1993 and evaluated 100 patients. 67% of patients relieved after injection. A retrospective study in
1986 by Rowlings and Kirschenbaum [4] evaluated 25
patients over 9 months of follow-up. 75% of patients
were relieved after injection. Mangar and Thomas [20]
conducted a study on 40 patients who have cervical
pathologies. 68% of them were relieved after injection.
In a study in 1996 on 68 cervical radiculopathy patients
conducted by Bush and Hillier [6], a corticosteroid injection was performed on 64 of them using imagingtechniques. Follow-up was an average of 39 months. If
necessary, the injection was repeated (2.5 injections per
patients were administered more than once serially for
pain relief). They reported that there were no arm (upper extremity) pains in 46 patients (76%). They concluded that repeated epidural steroid injections provide
satisfactory results in cervical radiculopathy. Surgery
could be postponed or avoided for 39 months.
However, our CILESI study was conducted on potential surgery patients and showed that single-dose CILESI under the guidance of ﬂuoroscopy provided a significant decrease of VNRS scores after injection (during
12 month follow-up). Although VNRS scores gradually increased until the 12th month, this increase was
not statistically signiﬁcant between follow-up scores.
Only 5 (7.7%) of the patients reported a satisfaction
score as “bad”. In other words, 92.3% of the patients
were satisﬁed after intervention. 80% of them were in
the perfect/good classiﬁcation.

OP

88

AU

TH

16 patients, Fig. 4). Only one patient was then operated on because of intractable pain. Satisfaction scores
were decreased with other of the addition of MRI to
disc pathologies in patients (p < 0.05).
CILESI patients had no major complications (epidural hematoma, subdural complications, dural puncture
and post-dural puncture headache, neuropathic symptoms, intracranial hypotension and epidural granuloma, permanent spinal cord injury, intravascular uptake of injectate, pneumocephalus, venous air embolism, cervical epidural abscess, Cushing’s syndrome,
death) [9]. Minor complications (common complications reported include increased axial neck pain [10,
11], non-positional headache [10], facial ﬂushing [11]
and vasovagal episodes [9,10,12,13]) were seen in one
patient (1.54%) as vasovagal reaction, and another patient (1.54%) had a transient increase of post-injection
pain. No repeated injection was performed on any patient.
5. Discussion
Cervical pain syndromes have a reported incidence
of 83 per 100.000 (approximately) [9,14]. The most
common cause of cervical pain syndrome was a her-
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Fig. 3. Distribution of VNRS scores versus months. ∗ Statistically signiﬁcance differences between baseline VNRS scores and follow-up scores
with ANOVA p < 0.001.
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Fig. 4. Satisfaction scores of patients. Data are given as number of patients.
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We performed CILESI via the midline interlaminar
approach, which was relatively easy. The transforaminal approach offers another route to the epidural space,
but this is considered technically difﬁcult and it has
catastrophic complications [21]. However, no study
has yet compared the clinical effects of the interlaminar
and transforaminal approaches.
The complications of CILESI are infrequent and minor [17]. In our series, no serious complications occurred during or after CILESI. Only one patient had
increased neck pain and one patient had a vasovagal
reaction (total of 2 patients, 3.08%). Catcholove et
al. [22] conducted a study on 45 CILESI patients and
they reported 6 hypotension, 1 respiratory failure and
1 unidentiﬁed unilateral block (complications rate was
17.7%). Waldman [13] conducted a prospective study
on 215 patients; 23 of them did not return (23 lost to
follow- up), 3 patients had minor complications and 3
patients had major complications (3 patients had vasovagal reactions, 2 had a dural puncture and 1 patient

had a superﬁcial abscess with a total complication rate
of 3.13%).
On investigation of the relevant reviews in the literature, it is seen that most of the CILESI studies before
2000 were conducted via blind loss of resistance or the
hanging drop technique [9,12,13,17,22]. However, this
study was conducted via ﬂuoroscopy guidance, therefore our minor complication rate was lower than any
other studies. No major complication was seen. Many
CILESI studies have been performed without imaging
guidance. However, ﬂuoroscopy guided techniques increase the procedure precision and help conﬁrm the
correct needle placement. Because ﬂuoroscopy-guided
techniques should lead to better results and reduce complication rates, they are now becoming more popular
than ever [11,23]. The loss of resistance technique may
be inadequate for ensuring accurate needle placement
during unguided cervical epidural injections [10]. Besides, the VNRS scores of our patients were also lower
at the 12 month follow-up. Satisfaction rates were accordingly higher. These successful results may be as-
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cation. However, our results suggest that approximately more than 90% of patients with symptomatic cervical spinal syndromes can be treated effectively and
avoid surgery for up to 12 months, and possibly longer,
with a trial of CILESI.
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sociated with our closer injections to the site of CILESI
pathology.
Botwin et al. [10] conducted a prospective study
which had the highest minor complication rate in the
literature (16.8%). This highest complication rate may
be associated with a thick and long needle (18-gauge,
9-mm Tuohy needle). Our CILESI needles were much
1
thinner and shorter (22 gauge, 2 /2 -inch Tuohy needle). Nevertheless, one patient in our study underwent
surgery. From this, they hoped to extrapolate the possible beneﬁts of CILESI in preventing decompressive
surgery. The data showed that their rates of cervical
decompression surgery decreased during the period of
CILESI use.
While these studies are being evaluated, it is controversial how to classify these complications. For example, some studies classify a dural puncture as minor
complication [13,14,19] whereas some studies classify a dural puncture as a major complication [9,24,25].
Therefore, we believe that this issue should not be ignored while interpreting results.
The strongest feature of this study is that all CILESI
were performed by the same ﬁrst author. Of course,
there are also some limitations to our study; for example, being a retrospective review and is not a controlled, blinded and randomized study, as some other
studies [26–28]. It is well known that in invasive studies
which it is not so easy to design randomized controlled
trails because of logistic difﬁculties and also the typical
double-blinded pharmacological trials with the inclusion of a drug against placebo and being able to include
a control group. While a sham group that the other part
of the procedure could be adjoined as a control group, it
would pose further ethical and medico-legal dilemmas.
It is very hard to predict the real etiology of pain which
appears to have multiple associated pathologies with increasing age in a patient of chronic cervical spinal pain
syndrome. That’s why we evaluated all the effects of
injections as a whole regardless of their etiologies. Our
clinical follow-up of 12 months may not be sufﬁcient
in deﬁning long-term success for the patients who did
experience signiﬁcant relief. However, we believe it
may be equally important in deﬁning signiﬁcant shortterm symptomatic improvement for a relatively benign
procedure, particularly in these patient populations.
In conclusion, this presented study of chronic cervical spinal pain showed that ﬂuoroscopy guided CILESI
is a safe and effective method of treatment with high patient satisfaction rates and minimum complications. In
the literature, there are no other studies which have this
low rate of minor complications with no major compli-
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