
Background: Central sensitization (CS) is a hyperexcitability that is manifested by the increased 
response of the central nervous system to sensory stimuli. It has been shown that the presence of 
CS may have a negative effect on the clinical picture in some musculoskeletal diseases and also 
have a negative effect on spinal procedures.

Objectives: To investigate the effect of CS on interlaminar epidural steroid injection (ILESI) 
treatment outcomes in patients with cervical disc herniation (CDH).

Study Design: An observational study.

Setting: A university hospital pain management center.

Methods: Patients, who underwent ILESI between 2020-2021 due to CDH, were included in the 
study. The Numeric Rating Scale (NRS-11), Neck Pain and Disability Scale (NPDS), Self-Administered 
Leeds Assessment of Neuropathic Symptoms and Signs (S-LANSS), and Short Form-12 (SF-12) were 
used for evaluation of patients. Patients were assessed before the procedure, at the first hour, and 
3 months after the procedure. The presence of CS was investigated by the Central Sensitization 
Inventory (CSI). 

Results: A total of 51 patients were included in the study. Twenty-three of the patients had CS, 
as assessed by the CSI. Although, patients who underwent ESI, had significantly lower NRS-11, 
S-LANSS, and NPDS scores, and higher SF-12 scores at all follow-up points. The first and third 
months, NRS-11, S-LANSS, and NPDS were significantly higher, and SF-12 scores were lower in the 
CS group compared to patients without CS.

Limitations: The short follow-up period and relatively low number of patients can be considered 
as a limitation. The fact that CS is not evaluated with a more objective method, such as Quantitative 
Sensory Testing (QST), can be considered as another limitation. Since most clinicians use CSI, so 
from a “real world” perspective the lack of QST may be observed as a strength of the study. 
The third limitation is that we did not evaluate the patients’ pre- and posttreatment analgesic 
consumption. Finally, we did not include patients with a history of psychiatric illness, but not 
evaluating the current psychiatric conditions of the patients could be considered a limitation. 
Nevertheless, the main strengths of this study are its prospective design and, to our knowledge, it 
is the first study to explore the effects of CS on cervical ESI treatment. 

Conclusions: The presence of CS has a negative effect on pain scores, disability, and quality of 
life in patients undergoing cervical ESI due to CDH.
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CCervical disc herniation (CDH) is one of the leading 
causes of neck pain, and radicular symptoms 
accompany axial pain in about half of patients (1). 

The pathophysiology of pain associated with herniation is 
thought to occur due to increased inflammation due to 
mechanical compression of the nerve root (2). Treatment 
options for CDH include conservative treatment, 
interventional pain procedures, and surgical treatment. 
Interventional procedures are often the preferred 
treatment method for people who do not respond to 
conservative treatments (3). Epidural steroid injection 
(ESI) is the preferred interventional procedures and has 
been reported to provide analgesia by reducing epidural 
and perineural inflammation (4). 

Central sensitization (CS) is hyperexcitability that 
is manifested by the increased response of the central 
nervous system to sensory stimuli (5). It has been shown 
that the presence of CS may have a negative effect on 
the clinical picture in some musculoskeletal diseases and 
may also have a negative effect on spinal procedures (6-
8). Quantitative Sensory Testing (QST) is one of the fre-
quently preferred methods for diagnosing CS and usually 
includes mechanical, thermal, or pressure pain threshold 
and temporal summation measurement. Although the 
QST is valuable in CS research, the Central Sensitization 
Inventory (CSI) has increasingly been preferred for this 
purpose due to its easier applicability and low cost in 
recent years (9). There are few studies on CS and treat-
ment success in interventional pain procedures, and it has 
been reported that preprocedural QST can be a guide in 
predicting lumbar ESI treatment response (10). Similarly, a 
high preoperative CSI score was associated with poor post-
operative quality of life, disability, and increased length 
of hospital stay in patients undergoing spinal fusion (8). It 
is known that CS is associated with poor recovery of pain, 
and it seems possible to predict treatment response with 
CSI (11). Studies (10,12) regarding the effect of CS on ESI 
outcomes are limited to lumbar radiculopathy, and as we 
know similar relationship has not yet been demonstrated 
in patients with CDH. This study aimed to investigate 
the effect of preprocedural CSI scores on treatment 
response in patients with CDH who underwent cervical 
interlaminar ESI (ILESI). We hypothesized that increased 
pre-procedural CSI scores are associated with poor treat-
ment response in these patients.

Methods

Design and Study Population
The study was granted approval from the ethics 

committee (approval number: 09.2019.1055) and was 
conducted according to the Declaration of Helsinki 
principles. It was conducted prospectively with 51 CDH 
patients who underwent ILESI between 2020 and 2021. 
Patients, aged 18-75 years, who applied to the pain 
medicine outpatient clinic, had axial neck and unilateral 
radicular extremity pain for at least 3 months, and were 
diagnosed with protruded disc herniation by magnetic 
resonance imaging were included in the study. Patients 
with systemic inflammatory disease, bleeding diathesis, 
history of psychiatric illness, malignancy, contrast ma-
terial or local anesthetic agent allergy, cervical spinal 
stenosis, history of cervical ESI, or neck surgery in the 
last 3 months were excluded from the study. ESI was 
performed in patients who could not provide adequate 
analgesia despite conservative treatment (posttreat-
ment Numeric Rating Scale [NRS-11] > 4). Verbal and 
written consent were obtained from all patients.

Measures
The NRS-11, Neck Pain and Disability Scale (NPDS), 

Self-Administered Leeds Assessment of Neuropathic 
Symptoms and Signs (S-LANSS), and Short Form-12 (SF-
12) were used for evaluation of patients. The patients 
were assessed 3 times in total: before the procedure, 
and at the first and third months after the procedure. 
The presence of CS was investigated by CSI.

The NRS-11 is where pain is expressed between 0 and 
10. Zero means no pain, and 10 means the worst pain.

The NPDS is a 20-item scale developed for pa-
tients with neck pain. This scale measures the severity 
of neck pain, neck movement limitation, its effect on 
mood and cognition, and the degree of difficulty in 
activities of daily living. It has been reported to have a 
high level of reliability and construct validity, as well as 
being understandable and easily applicable (13). Each 
item is scored between 0-5, and the total score ranges 
from 0-100, with higher scores being associated with 
increased disability. The validity and reliability of the 
scale in the Turkish population was demonstrated by 
Biçer et al (14).

S-LANSS is a 7-item scale developed by Bennett et 
al (15), in 2001, to detect the neuropathic component 
of pain. The scale consists of 2 parts: the first includes 
the questioning of sensory complaints, and the second 
part includes a brief sensory assessment. The total 
scores range from 0-24, and patients with a score of 12 
and above are considered to have neuropathic pain. It 
has been reported that the Turkish version of the ques-
tionnaire has a high level of validity (15).
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The SF-12 questionnaire is an abbreviated version 
of the self-reported 36-Item Short Form Health Survey 
that is used to assess quality of life. There are 2 scoring 
systems, mental component score (MCS-12) and physi-
cal component score (PCS-12), that have sufficient va-
lidity and reliability in evaluating mental and physical 
well-being. Test scores range from 0-100, with higher 
scores indicating better quality of life (16).

In 2011, the CSI was developed by Mayer et al (17) 
to detect CS in patients with chronic pain. The scale 
consists of 25 somatic and psychosocial symptoms, and 
the total score varies between 0-100. Patients with 40 
points or more are considered CS. The Turkish version 
of the CSI has been reported to have high sensitivity 
and specificity, as well as high internal consistency and 
test-retest reliability (18).

Injection Technique 
The patient was placed in the prone position and 

cutaneous anesthesia was performed with 3 mL of 2% 
prilocaine using the sterile technique. After imaging 
the C7-T1 space with fluoroscopy, it was entered from 
the right/left paramedian part of the C7-T1 space with 
an 18G Touhy needle, and the C-arm was set in the con-
tralateral oblique position for depth determination. 
Under intermittent fluoroscopic imaging, the needle 
was advanced, and access to the epidural space was 
confirmed by the loss of resistance technique. After-
wards, the epidural spread was controlled with a con-
trast agent, and a mixture of 10 mg dexamethasone, 1 
mL 2% lidocaine hydrochloride, and 1 mL 0.9% saline 
was applied to the epidural space. The patient was dis-
charged with recommendations after being kept under 
observation for 2 hours post-procedure. All injections 
were performed by the same pain medicine specialist 
who had at least 5 years of experience.

Statistical Analyses
Statistical analyses were performed using SPSS 

version 20.0 software (IBM Corporation, Armonk, 
NY). Categorical variables were expressed as number 
and frequency, while mean (standard deviation) and 
median (interquartile range) were used to define the 
continuous variables. A chi-square test was used for 
comparison of categorical variables. The Shapiro-Wilk 
test was used for the conformity of quantitative data 
to normal distribution. The Mann-Whitney U and in-
dependent t tests were used in the analysis of nonnor-
mally distributed data and in the comparison of nor-
mally distributed data, respectively. The changes over 

time with treatment for nonnormally distributed data 
were determined by the Friedman test, and repeated 
measures analysis of variance was used for normally 
distributed data. Paired sample t test and Wilcoxon 
signed tests were performed for pairwise comparisons 
with a Bonferroni correction for multiple comparisons. 
Statistical significance was accepted at the a P value < 
0.017 for Bonferroni correction; otherwise, the P value 
< 0.05 was considered statistically significant with a 
95% confidence interval.

Results

 A total of 51 patients were included in the study. 
Twenty-three of the patients had CS, as assessed by CSI. 
The ESI procedure was applied to all patients at C7-T1 
level and no major complications were observed. There 
was no significant difference between the 2 groups in 
terms of sociodemographic and clinical characteristics, 
such as age, gender, body mass index, and symptom 
duration (Table 1). All patients had significantly lower 
NRS-11, S-LANSS pain scale, and NPDS scores at all 
follow-up points, and PCS-12 scores were higher than 
baseline (Figs. 1 and 2).

The initial neck NRS-11 score was found to be signif-
icantly higher in patients with CS compared to patients 
without CS, while the NRS-11 score for arm pain was 
similar between groups. Post-intervention NRS-11 scores 
for neck and arm pain at first and third months were sig-
nificantly higher in patients with CS. NRS-11 scores were 
significantly improved at all follow-up points when com-
pared to the baseline in both groups (Table 2). Although 

Table 1. CS according to sociodemograpic and clinical 
characteristics of  patients.

Total 
Cohort

CS P 
valueNo Yes 

Age (y)  47.53 
(10.92)

47.38 
(10.67)

47.64 
(10.54) 0.935*

BMI (kg/m2) 27 (4.46) 26.21 (3.39) 27.64 (5.14) 0.257*

Symptom 
duration 
(mo)

12 (6-24) 12 (3-48) 12 (3-48) 0.471†

Gender (%) 0.09‡

Women 32 (62.8) 15 (53.5) 17 (74)

Men 19 (37.2) 13 (46.5) 6 (26)

Data presented as mean SD, median IQR, or n (%).
Abbreviations: CS, central sensitization; BMI, body mass index; SD, 
standard deviation; IQR, interquartile range.
* Independent-Samples t test. 
† Mann-Whitney U test. 
‡ Pearson chi-square test.
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Fig 1. Pre- and post-procedural 
NRS-11 scores. 
NRS-11, numeric rating scale; Neck and 
arm NRS-11, Pre vs 1 month and Pre vs 
3 month are significant (P < 0.001).

Fig 2. Pre- and post-procedural 
NPDS, PCS-12, MCS-12, and 
S-LANSS scores. 
NPDS, neck pain and disability scale; 
PCS-12, physical component sum-
mary of short form-12; MCS-12, mental 
component summary of short form-12; 
S-LANSS, the self-administered Leeds 
assessment of neuropathic symptoms and 
signs significant difference was detected in 
NPDS, PCS-12, and S-LANSS after treat-
ment (P < 0.05).

the initial and post-intervention NPDS scores were 
significantly higher in the patients with CS compared 
to patients without CS, NPDS scores were significantly 
reduced at all follow-up points in both groups (Table 
3). All of the MCS-12 scores and post-intervention PCS-

12 scores were significantly higher in patients without 
CS. The PCS-12 score was significantly increased at third 
month when compared to baseline in patients without 
CS. There were no improvements in PCS-12 and MCS-12 
scores in patients with CS and MCS-12 scores in patients 
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without CS at any time points. The S-LANSS scores were 
significantly higher in patients with CS than in patients 
without CS at any time point, and scores were signifi-
cantly reduced at 3 months in patients with CS and at 1 
and 3 months in patients without CS (Table 4).

Discussion

CS has been hypothesized to be secondary to dys-
regulation in the central nervous system, leading to 

neuronal hyperexcitability and pain (19). Various stud-
ies (8,20) have shown that CS has a negative effect on 
treatment success. It was aimed to show that increased 
CSI scores are associated with poor treatment response 
in cervical ESI. In the present study, patients who under-
went ESI had significantly lower NRS-11, S-LANSS, and 
NPDS scores, and higher PCS-12 scores at all follow-up 
points. The initial NRS-11, S-LANSS, and NPDS scores 
for neck and arm pain were found to be significantly 
higher in patients with CS and, after treatment,  these 
scores were found to be significantly higher in patients 
with CS.

Table 2. NRS-11 scores for neck and arm pain according to CS. 

CS
P value

Yes No

NRS-11-neck Median (IQR) Median (IQR)

Pre 8 (7-8) 6 (5-8) 0.016*

1 month 4 (3-6) 1 (1-4) < 0.001*

3 months 4 (3-6) 2 (1-4) < 0.001*

P  value < 0.001‡ < 0.001‡

Pre vs 1 month < 0.001† < 0.001†

Pre vs 3 months < 0.001† < 0.001†

NRS-11-arm

Pre 8 (7-8) 8 (6-9) 0.684*

1 month 4.5 (3.25-3.26) 1 (1-4) 0.001*

3 months 4.5 (3-7) 2 (1-4) 0.001*

P value < 0.001‡ < 0.001‡

Pre vs 1 month < 0.001† < 0.001† 

Pre vs 3 months < 0.001† < 0.001† 

Abbreviations: NRS-11, numeric rating scale; CS, central sensitization; 
IQR, interquartile range.
* Mann-Whitney U test. 
‡ Friedman test. 
† Wilcoxon sign test. 

Table 3. NPDS scores according to CS. 

NPDS

CS

P valueYes No

Mean (SD) Mean (SD)

Pre 73.46 (13.64) 63.26 (14.20) 0.012*

1 month 56.80 (18.54) 25.26 (17.85) < 0.001*

3 months 61.08 (17.57) 20.47 (13.54) < 0.001*

P value 0.002‡ < 0.001‡

Pre vs 1 month < 0.001† < 0.001†

Pre vs 3 months 0.010† < 0.001†

Abbreviations: NPDS, neck pain and disability scale; CS, central sensi-
tization; SD, standard deviation; ANOVA, analysis of variance.
* Independent-Samples t test. 
‡ Repeated Measure ANOVA. 
† Paired-Samples t test.

Table 4. MCS-12, PCS-12, and S-LANSS  scores according to 
CS.

CS P 
valueYes No

MCS-12 Median (IQR) Median (IQR)

Pre 36.90 
(30.28-42.74)

41.28 
(36.34-48.98) 0.036*

1 month 38.85 
(34.89-44.74)

42.29 
(38.07-56.42) 0.027*

3 months 37.91 
(29.32-43.12)

46.83 
(42.98-56.49) 0.001*

P value 0.290‡  0.245‡

PCS-12

Pre  30.33 
(27.06-37.28)

33.52 
(29.37-43.17) 0.094*

1 month 33.27 
(30.20-38.40)

42.56 
(37.71-56.58) < 0.001*

3 months 32.02 
(28.20-43.40)

49.94 
(41.56-50.90) 0.004*

P value 0.701‡  0.010‡

Pre vs 1 month - 0.019†

Pre vs 3 months - 0.014†

S-LANSS

Pre 11 (6-14) 8(5-11) 0.037*

1 month 8 (3-13) 1 (0-8) 0.007*

3 months 8 (7-8) 0.5 (0-6.5) 0.037*

P value 0.005 < 0.001

Pre vs 1 month 0.020 0.001†

Pre vs 3 months 0.005 0.001†

Abbreviations: MCS-12, mental component summary of short form-
12; PCS-12, physical component summary of short form-12; S-
LANSS, the self-administered Leeds assessment of neuropathic symp-
toms and signs; CS, central sensitization; IQR, interquartile range.  
* Mann-Whitney U test. 
‡ Friedman test. 
† Wilcoxon sign test.
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Transforaminal and interlaminar methods are used 
to reach the epidural space for neck/arm pain due to 
CDH.  ILESI is safer as the arterial structure is less dam-
aged during the procedure, and it is easy to reach 
the epidural space (21). For this reason, first ILESI was 
planned for our patients. In the literature, cervical ILESI 
have been shown to be effective in patients with CDH 
(22,23). ESI exerts anti-inflammatory effects by reduc-
ing cytokines and chemokines, reducing or inhibiting 
neuroglial activation, inhibiting nociceptive C-fiber 
conduction, and ectopic neuronal discharge (24). In 
the present study, it was found that pain, disability, 
and quality of life scores improved significantly at the 
first month and third month after ESI compared to 
pretreatment. This result has shown that ESI is a short-
to-moderate effective in CDH-induced neck/arm pain.

Previous studies (8,20,25,26) have shown that pa-
tients with CS have higher pain scores and adversely 
affect posttreatment pain scores. According to Ohashi 
et al (27), CSI scores were significantly correlated with 
pain in hip osteoarthritis patients at rest, and they 
also increased the persistence of postoperative pain in 
these patients. In patients who underwent total knee 
arthroplasty, pain scores were found to be significantly 
higher in the group with CS before treatment, and pain 
scores were found to be higher in the CS group at the 
3-month follow-up after arthroplasty (26). According to 
Neblett et al (25), CSI was a treatment outcome measure 
of pain intensity and pain-related anxiety for patients 
with chronic spinal disorder in a functional restoration 
program. In the present study, we found that the NRS-
11 and S-LANSS scores were significantly higher in the 
CS group before ESI, and these scores were significantly 
higher in the CS group at the post-treatment follow-
up. Although the effect on pain is complex, we believe 
that some mechanisms may explain this effect. Some 
of these mechanisms are a constantly changing mosaic 
of alterations in membrane excitability, reducing in-
hibitory transmission, and increasing synaptic efficacy, 
mediated by many molecular players on a background 
of phenotypic switches and structural alterations (19).

CS has also been shown to have a negative effect 
on disability (20,28). According to Kondo et al (20), CSI 
had a significant effect on the Neck Disability Index in 
patients with cervical degeneration. In another study, 
the CSI score demonstrated a moderate correlation 
with disability in patients with elective spine surgery 
(28). In the present study, although NPDS scores were 
significantly reduced at all follow-up points in both 

groups, the initial and post-intervention NPDS scores 
was were significantly higher in the patients with CS. 
Since pre- and posttreatment pain scores were higher 
in the CS group, disability was expected to be higher 
in this group. This effect can be explained by a rela-
tionship between the severity of pain and dysfunction; 
therefore, people try to reduce severe pain with func-
tional limitations or become unable to function due to 
pain (29).

In the present study, there was no change in the 
mental and physical components of SF-12 after treat-
ment in the CS group; in the non-CS group, there was a 
significant improvement in the physical scores of SF-12 
in the follow-ups. The reason there was no statistical 
difference in mental functions in the non-CS group may 
be due to the short follow-up period. However, a sig-
nificant difference was found in SF-12 values between 
the CS and non-CS groups before and after treatment. 
Preoperative CS was found to be associated with worse 
quality-of-life outcomes following spinal fusions (8). In 
another study (30), it was stated that the presence of CS 
in patients who underwent total knee arthroplasty ad-
versely affected the quality of life. These results suggest 
that the quality of life of patients with CS is impaired, 
and it is thought that this impairment may be related 
to disability and pain.

The short follow-up period and relatively low 
number of patients can be considered a limitation. 
The fact that CS is not evaluated with a more objec-
tive method, such as QST, can be considered another 
limitation. Since most clinicians use CSI, so from a “real 
world” perspective the lack of QST may be observed as 
a strength of study. The third limitation is that we did 
not evaluate the patients’ pre- and posttreatment anal-
gesic consumption. Finally, we did not include patients 
with a history of psychiatric illness, but not evaluating 
the current psychiatric conditions of the patients can 
be considered a limitation. Nevertheless, the main 
strengths of this study are its prospective design and, 
to our knowledge, it is the first study to explore the 
effects of CS on cervical ESI treatment. 

Conclusions

The presence of CS has a negative effect on pain 
scores, disability, and quality of life in patients undergo-
ing cervical ESI due to CDH. In this respect, the presence of 
CS should not be ignored while planning the treatment of 
patients who will receive cervical ESI injections.
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