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INTRODUCTION
Axial spondyloarthritis (SpA) is the principal sort of 
chronic inflammatory arthritis influencing the axial skel-
eton. Radiographic axial SpA affects approximately 0.5% 
of the population worldwide. Inflammatory back pain, 
radiographic sacroiliitis, and a high frequency of HLA–B27 
are its distinctive features. Non-radiographic axial SpA 

leads to progressive ankylosis of the spine and sacroiliac 
joint. Disease progression varies widely among patients. 
Axial SpA represents a great burden on the social, finan-
cial, and physical aspects of a patient’s life [1]. Treatment 
of the spine in axial SpA necessitates a multidisciplinary 
approach. Patient education, physiotherapy, and exercise, 
beside medical and surgical treatment, are available op-
tions. Non-steroidal anti-inflammatory drugs (NSAIDs) 
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Background: Evaluation of the effectiveness of caudal epidural injection on pain, 
spine mobility, disease activity, and activity of daily living in axial spondyloarthritis 
(SpA) patients.
Methods: A total sample of 47 patients were registered in this study. They were 
randomly assigned into 2 groups; Group I received caudal epidural injections, ultra-
sound-guided, with 1% lidocaine hydrochloride mixed with triamcinolone, whereas 
Group II did not receive any injections. All participants fulfilled the ASAS criteria 
for axial SpA. Outcome measures were as follows: visual analogue scale, Oswestry 
disability index (ODI), modified Schober test, lateral lumbar flexion, and Ankylosing 
Spondylitis Disease Activity Score (ASDAS) with assessment at baseline, 2 weeks, 
and 8 weeks post-treatment. This clinical trial was registered on clinicaltrials.gov 
under the number NCT04143165.
Results: There was a significant difference between both groups regarding pain, 
ODI, spine mobility and ASDAS scores in favor of group I. This effect was at its maxi-
mum after 2 weeks. Despite the decline of this effect after 2 months, the difference 
between the groups remained significant. Higher disease activity, younger age, and 
shorter disease duration were associated with better outcomes. 
Conclusions: Epidural injection of lidocaine and triamcinolone is a cost effective 
and a practical technique for controlling pain, as well as improving the function of 
the spine and disease activity scores in axial SpA patients with acceptable compli-
cations and relatively sustained effect. 
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can control the pain and inflammation to some extent. 
Disease-modifying anti-rheumatic drugs (DMARDs) were 
ineffective in treating axial SpA. Tumor necrosis factor 
alpha (TNF-α) inhibitors could slow disease evolution and 
spinal destruction, and can control extra-articular mani-
festations. 

Caudal or lumbar epidural steroid injections can be 
used to improve back pain and stiffness, however, there is 
insufficient supporting evidence for this [2]. TNF-α inhibi-
tors are associated with increased liability of infection, 
high costs, injection site reaction, development of auto-
antibodies and drug resistance. Moreover, relapse after 
withdrawal of the drug is a known complication [3]. Cau-
dal epidural injections have been used for several years in 
interventional pain medicine, pediatrics, and obstetrics. 
Its use for pain have been linked to lumbar spinal stenosis, 
failed back surgery syndrome, and lumbar radiculopathy 
[4]. Despite the fact that back pain and stiffness are major 
disabling features of axial SpA, epidural injection was not 
considered as a treatment modality. 

This pilot study is trying to shed light on the role of 
epidural injections in controlling pain and improving 
function in axial SpA patients. In addition, we attempted 
to determine whether it has any effect on disease activity 
parameters.

MATERIALS AND METHODS
All participants registered in this study were informed in 
detail about the methodology and goals, and then they 
signed a written consent. The ethics committee of the 
Minia University Faculty of Medicine, Egypt, approved 
the study protocol number 688:9/2020. The study was also 
registered on the clinical trials.gov site under the number 
NCT04143165. Medical and personal information were 
kept confidential. The study was performed in accordance 
with the principles of the Declaration of Helsinki.

1. Study design 

This was a prospective randomized controlled trial. Pa-
tients who fulfilled ASAS criteria for axial SpA were en-
rolled in the study through their regular follow-up in the 
Rheumatology Outpatient Clinic, Minia University Hospi-
tal. 

The total number of participants in the present study 
was 47. They were randomly assigned into 2 groups; Group 
I (the active group) received ultrasound (US)-guided cau-
dal epidural injections with 1% lidocaine hydrochloride 
(Xylocaine®; AstraZeneca, Cambridge, UK) 9 mL mixed 
with 1 mL of triamcinolone acetonide 40 mg (Kenacort®-A 

40; Bristol Myers Squibb, New York, NY), whereas Group 
II (the control group) did not receive this injection [5-7]. 
Both groups were age- and sex-matched, and both were 
under treatment with anti-TNF and NSAIDs with or with-
out sDMARDs. Group I was scheduled for epidural injec-
tion, and then 2 further appointments were planned for 
follow-up, after 2 weeks and 8 weeks. Group II was sched-
uled for follow-up visits at the same intervals. Visual ana-
logue scale (VAS), Oswestry disability index (ODI), modi-
fied Schober test, lateral bending test, and the Ankylosing 
Spondylitis Disease Activity Score (ASDAS) were used on 
each visit [8]. 

Epidural injection was performed at baseline by an 
experienced rheumatologist under US guidance. He car-
ried out clinical evaluation in the 2nd and 3rd visits and 
was blinded for the initial clinical evaluation. The initial 
evaluation was done by the other 2 rheumatologists.

2. Inclusion and exclusion criteria

Inclusion criteria: Active axial SpA for at least 3 months, 
with insufficient response or intolerant to ≥ 2 NSAIDs (each 
taken for ≥ 2 months), and an Ankylosing Spondylitis Dis-
ease Activity Score with C-reactive protein (ASDAS-CRP) 
score ≥ 1.3 [9]. All patients had limitation of spine mobility 
either in flexion, extension, or lateral binding according 
to the modified Schober’s and lateral lumbar flexion tests 
[10,11].

Exclusion criteria: a completely ankylosed spine, infec-
tion at the injection site or allergy to lidocaine, present 
or previous chronic pain conditions (fibromyalgia), and 
pregnancy.

3. Randomization

Randomization was done using 1:1 allocation. For each 
two participants, the first selected a group number from 
one box and the next was allocated in the other group. 
Randomization was guaranteed by the 1st author (Fig. 1).

4. Epidural injection 

US-guided injection was performed by a 7.5 to 18 MHz 
linear probe (Siemens ACUSON P300 US system; Erlangen, 
Bayren, Germany). Initially, the US scan was performed in 
the prone position. The transducer was placed axial to the 
sacrum to examine the sacral hiatus. Then, the probe was 
rotated to get a sagittal view (Fig. 2). Blood sugar and vital 
signs were measured before injection, and if the partici-
pant had hyperglycemia or abnormal vital signs, injection 
was suspended. 

The injection site was marked and sterilized, and 3 mL 
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of lidocaine 1% was injected to provide local anesthesia 
before introduction of the needle. Then, the needle was 
guided by US into the caudal epidural space. The advance-
ment of the needle between the two cornua to the sacral 
hiatus, and then into the caudal epidural space, was ob-
served through continuous and real-time imaging (Fig. 2). 
Before injection, aspiration was attempted to avoid intra-
vascular injection. Epidural injection was not performed 
in participants with a closed sacral hiatus. After the proce-
dure, participants were inspected for complications, vital 
signs and for blood sugar.

5. Outcome measures

1) VAS score

The VAS score was graded from 0 to 10. Grade 0 means no 
pain and 10 denotes the worst possible pain [12-14]. Signifi-
cant pain relief was defined as 50% improvement or more 
[15-18] or a VAS score of 0. Despite the fact that the VAS is a 
part of the ASDAS, the VAS score was measured to confirm 
the pain improvement.

2) ASDAS-CRP

In this score, 5 sections are assessed: back pain (score from 
0 to 10), morning stiffness duration (score from 0 to 10), the 
patient global assessment (score from 0 to 10), peripheral 
pain/swelling (score from 0 to 10), and C-reactive protein 
(calculated in mg/L). The score was determined using the 
ASDAS calculator. ASDAS improvement was considered to 
be when the score reduction was ≥ 1.1 [9].

3) ODI

This score consists of 10 domains, which measure pain 
strength, the activities of daily living, sleep, and other fea-
tures. Each domain has 6 possible answers. A score of 0 de-
notes the best level and 5 denotes the worst. The total ODI 
score ranges from 0 to 100. Minimal disability lies between 
0% and 20%, mild disability between 20% and 40%, severe 
disability between 40% and 60%, crippling disability be-
tween 60% and 80%, and > 80% means bedridden. The use 
of this score was validated in axial SpA, and it had a strong 
relation to Bath Ankylosing Spondylitis Functional Index 
(BASFI) and Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI) scores [19].

A total of 60 patients were first planned to be included in the study

13 cases were excluded
due to their refusal to

undergo the study

47 cases
simply randomised

Group II (control group) did not
receive this injection (24 cases)

Zero cases lost follow up Zero cases lost follow up

23 cases completed
the study

Group I (active group) received
caudal epidural injections

ultrasound (US)-guided with 1%
lidocaine hydrochloride (23 cases)

24 cases completed
the study

Fig. 1. Flowchart of the study partici-
pants.

Fig. 2. Ultrasound (US)-guided epidural injection. Make it sagittal scan-
ning of the sacrum at the sacral hiatus level through US-guided caudal 
epidural injection. Note the hyperechoic sacrococcygeal ligament (arrow) 
and the block needle (star) that has been inserted in the epidural space 
using in-plane technique above the coccyx (block arrow) and the sacral 
cornu (arrow head) to the left of the screen.
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4) Spine mobility scales

The modified Schober’s test and lateral lumbar flexion 
tests were used to assess spinal mobility [10,11].

Blood sugar was measured before injection, and if the 
participant had hyperglycemia, injection was suspended. 
After the procedure, participants were inspected for com-
plications, vital signs and blood sugar.

6. Statistical analysis 

We were planning a study of independent cases and con-
trols with 1 control(s) per case. Prior data indicate that the 
failure rate among controls is > 0.8 [20]. If the true failure 
rate for experimental subjects is to be < 0.5, we would need 
to study at least 14 experimental subjects and at least 14 
control subjects to be able to reject the null hypothesis that 
the failure rates for experimental and control subjects are 
equal with a probability (power) of 0.95. The Type I error 
probability associated with the test of this null hypothesis 
is 0.9. We used an uncorrected chi-squared statistic to 
evaluate this null hypothesis. We included 47 cases, which 
is larger than the lower limit (28 total; 14 cases and 14 con-
trols) which we calculated before the study.

Data were analyzed using IBM SPSS version 25 (IBM Co., 
Armonk, NY). Data were expressed as mean ± standard 
deviation, number, and percentage. Mean and standard 
deviation were used as descriptive values for quantita-
tive data. Pearson’s Chi square test was used to compare 
percentages of qualitative variables, and Fisher’s exact test 
was used instead for non-parametric data. The student t-
test was used to compare the means between two groups, 
and the paired t-test was used to compare means of the 
same variable at different periods of time. The Pearson 
correlation test was used to compare two quantitative 
variables. A P value of less than 0.05 was considered sig-
nificant.

RESULTS 
The mean age of the participants was around 40 years. 
Around 60% of them were males. However, in the non-
radiographic SpA, the male to female ratio was nearly 1:1, 
while in radiographic SpA, the male to female ratio was 
around 2:1. The mean disease duration was around 4 years 
among non-radiographic axial SpA compared to 8 years 
among ankylosing spondylitis (AS) patients. No significant 
differences were detected between the two study groups 
regarding demographic and clinical data (Table 1).

Baseline comparison between the two groups (active 
and control) showed non-significant differences regard-

ing the results of the VAS, ASDAS, ODI, modified Schober’s 
test and lateral bending test. All of these measures showed 
significant improvement after 2 weeks in the active group 
(compared to baseline values), and also significant dif-
ferences compared to the control group. This improve-
ment was more obvious as early as 2 weeks after injec-
tion regarding the VAS, ASDAS, and ODI. The effect was 
more sustained, for as long as 8 weeks, for the modified 
Schober’s test and lateral bending test, proved by the non-
significant difference between their values at 2 and 8 
weeks (Table 2). 

The comparison of the degree of improvement in VAS 
scores and ASDAS (the difference between baseline and 
2 weeks measures), with clinical and laboratory data, re-
vealed that VAS improvement was significantly associated 
with younger age, shorter disease duration, and higher 
CRP. On the other hand, ASDAS improvement was signifi-
cantly associated with younger age, female sex, and the 
presence of bone marrow edema (Table 3).

We used univariate binary logistic analysis for possible 
predisposing factors for improvement using the mean 
VAS and ASDAS changes. The outcome of the regression 
analysis was improvement, defined as a reduction of > 
50% of the mean VAS or ASDAS improvement of > 1.1. We 
found that younger age and higher CRP may significantly 
predict improvement of VAS scores, while younger age, 
higher CRP, and positive bone marrow edema may signifi-
cantly predict improvement of ASDAS. These factors were 
then included in multivariate binary logistic regression 
analysis, which showed that there were no independent 
predisposing factors for improvement in VAS scores, while 
younger age was the only independent predisposing factor 

Table 1. Demographic and clinical data of the study groups

Variable Active group Control group

Age (yr) 39.8 ± 5.4 39.4 ± 4.9
Sex
      Male 15 (65.2) 14 (58.3)
      Female   8 (34.8) 10 (41.7)
Disease duration (yr) 6.4 ± 2.7 6.6 ± 2.2
Type of SpA
      nrA SpA   9 (39.1)   8 (33.3)
      AS 14 (60.9) 16 (66.7)
Disease duration according to type of SpA (yr)
      nrA SpA 3.6 ± 0.9 4.0 ± 0.8
      AS 8.1 ± 1.6 7.9 ± 1.3
Sex distribution (m:f) according to type of SpA
      nrA SpA 5:4 4:4 (1:1)
      AS 10:4 (5:2) 10:6 (5:3)

Values are presented as mean ± standard deviation or number (%).
SpA: spondyloarthritis, nrA: non radiographic axial, AS: ankylosing spon-
dylitis.
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for ASDAS improvement (Table 4).
Complications of injection in the active group did not 

exceed 1%. These included injection site pain, radicular 
pain, headache, and flushing.

DISCUSSION 
Caudal epidural injection is an approved treatment for 
chronic low back pain. Pain and limited spine mobility are 
major morbidities influencing quality of life and disease 
progression in axial SpA. To the best of our knowledge, 
this is the first study to shed light on the value of caudal 
epidural injection for spinal pain, mobility, and activity of 

daily living in axial SpA patients.
In our study, the active group outweighed the control 

group with respect to pain, function, and disease activity 
outcomes. In addition, amelioration was more in those 
having earlier disease, younger age, shorter disease dura-
tion, and a more active disease. Negative effects were mi-
nor and limited to less than one-fifth of the active group. 
Pain showed the best improvement, followed by spinal 
mobility measures, ODI score, and then ASDAS. With re-
spect to carry-on effect, spine mobility was followed by 
ASDAS, ODI and finally pain. 

BASFI was not used in this study because cervical mo-
bility was not expected to improve with caudal epidural 
injection, and this would negatively impact the endpoints 

Table 2. Comparison between the two groups regarding follow-up measures

Variable Active group Control group P value

VAS 0 time 8.04 ± 0.77 7.83 ± 0.70 0.332a 
At 2 weeks 3.87 ± 0.82 6.83 ± 1.69 < 0.001a 
At 8 weeks 4.35 ± 0.83 7.13 ± 1.19 < 0.001a 
P values:
0 vs. 2 weeks < 0.001b 0.007b -
0 vs. 8 weeks < 0.001b 0.012b -
2 vs. 8 weeks     0.008b 0.110b -

ASDAS 0 time 2.63 ± 0.45 2.58 ± 0.35 0.690a

At 2 weeks 1.48 ± 0.46 2.34 ± 0.43 < 0.001a

At 8 weeks 1.39 ± 0.49 2.38 ± 0.34 < 0.001a 
P values:
0 vs. 2 weeks < 0.001b < 0.001b -
0 vs. 8 weeks < 0.001b     0.010b -
2 vs. 8 weeks     0.088b     0.445b -

Oswestry index 0 time 35.65 ± 11.99 35.83 ± 8.81 0.953a

At 2 weeks 22.39 ± 10.86 32.92 ± 10.42 0.001a

At 8 weeks 25.65 ± 9.81 34.58 ± 9.88 0.003a

P values:
0 vs. 2 weeks < 0.001b     0.216b -
0 vs. 8 weeks < 0.001b     0.519b -
2 vs. 8 weeks     0.010b     0.088b -

Modified Schober’s test 0 time 3.21 ± 1.24 3.17 ± 1.17 0.885a

At 2 weeks 4.52 ± 1.24 3.29 ± 1.27 0.002a

At 8 weeks 4.35 ± 1.27 3.13 ± 1.33 0.002a

P values:
0 vs. 2 weeks < 0.001b     0.450b -
0 vs. 8 weeks < 0.001b     0.770b -
2 vs. 8 weeks     0.492b     0.103b -

Lateral bending test 0 time 21.17 ± 5.67 21.96 ± 5.42 0.630a

At 2 weeks 25.70 ± 4.89 22.08 ± 4.80 0.014a

At 8 weeks 25.26 ± 5.30 22.33 ± 4.54 0.048a

P values:
0 vs. 2 weeks < 0.001b     0.657b -
0 vs. 8 weeks < 0.001b     0.328b -
2 vs. 8 weeks     0.447b     0.266b -

Values are presented as mean ± standard deviation.
VAS: visual analogue scale, ASDAS: Ankylosing Spondylitis Disease Activity Score. 
Tests used: at-test, bpaired t-test. 
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of the study. It was replaced by the Schober’s and lateral 
bending tests to yield more realistic results, reflecting the 
changes in lumbar spine mobility only.

There is evidence supporting the anti-inflammatory ef-
fect of local anesthetics. In addition, local anesthetics can 
inhibit leukocyte adhesion, phagocytosis, degranulation 
and migration [21]. Likewise, TNF, leukotrienes, and IL1 
release are inhibited by local anesthetics. Moreover, the 
release of lysosomal enzymes from activated polymorpho-
nuclear leukocytes is minimized by local anesthetics. This 
effect is dose-dependent and reversible [22]. It binds to the 
prostaglandin E2 receptors and inhibits prostaglandins 
production, thus, alleviating inflammation. It can also 
suppress adrenergic neurotransmission, bradykinin, and 
substance p, which are pro-inflammatory neurotransmit-
ter [23,24]. Although adding steroids to the anesthetic in 
managing low back pain did not show a significant differ-
ence, yet its use in axial SpA could be beneficial due to the 
inflammatory nature of the disease [25,26]. Steroids were 
also effective in controlling inflammation of the sacroiliac 
joint in axial SpA [27]. Local infiltration anesthesia can 
improve wound healing and minimize inflammation and 
infection [28]. Rectal lidocaine gel can improve ulcerative 
proctitis on clinical and histological levels [29]. Moreover, 
in vivo studies have confirmed that local anesthetics in-
duce significant inhibition of burn edema and improve 
blood supply to the burn injury [30].

As a matter of fact, there is no parallel study to compare 
our results with. Stav et al. [27] have performed a case 
series study. They registered 9 patients with Bechterew’s 
disease and limited spine mobility and treated them with 
cervical and lumbar epidural injections of methyl pred-
nisolone and local anesthetic. Pain and range of motion 
improved dramatically. This improvement continued for 
nearly one year. Multiple limitations of this study encom-
pass the restricted number of participants, the classifica-

tion criteria used are not revealed, magnetic resonance 
imaging (MRI) was not used for diagnosis but only com-
puted tomography and x-ray, the disease duration was rel-
atively long with a mean of 18 years, all participants were 
only under treatment with NSAIDs, and none of them re-
ceived biologics [27]. In addition, another case series con-
sidered cervical epidural injection of steroids in patients 
who presented with pain and stiffness due to spondyloar-
thropathy. They were refractory to conservative treatment. 
They registered only 3 patients, 1 with AS and 2 with pso-
riatic arthritis. Disease duration ranged from 6 to 35 years. 
ASAS criteria were not used for diagnosis. Besides, disease 
activity scores were also not considered. They considered 
symptomatic improvement as outcome measures without 
sharp definition of the improvement criteria. Improve-
ment was between 50% and 90%. This improvement per-
sisted for at least 5 months [31]. In an additional study done 
by Manchikanti et al. [32], 140 participants were allocated 
into 2 groups: group 1 received only lidocaine 0.5%, while 
group 2 received lidocaine 0.5% and dexamethasone. In-
jection was fluoroscopy-guided, and all participants had 
post lumbar surgery syndrome. They were followed up for 
2 years and showed significant improvement in pain and 
function. Although no significant difference was observed 
between the groups, improvement was better in the ste-
roid group. The maximum improvement was sustained 
until 3 months, with gradual decline in the next follow-up 
visits, but it was still significant. They evaluated pain by 
the VAS and function with the ODI [32]. A systematic re-
view of caudal epidural injections with or without steroids 
in managing chronic pain secondary to variable etiologies 
was conducted by another research group. All the enrolled 
studies were done using fluoroscopy. They deemed pain 
relief and functional improvement as the main outcome 
measures. Local anesthetic and steroids showed good evi-
dence in controlling pain due to lumbar disc herniation, 

Table 3. Relation between improvement of VAS and ASDAS and clinical and demographic data in the active group

Variable

VAS ASDAS

Pearson correlation 
coefficient

Mean ± standard 
deviation

P value
Pearson correlation 

coefficient
Mean ± standard 

deviation
P value

Age –0.583 0.003 –0.579 0.004
Sex 0.619 0.010
      Male 3.60 ± 0.91 0.99 ± 0.34
      Female 3.88 ± 1.73 1.42 ± 0.39
Disease duration –0.414 0.050 –0.135 0.538
CRP    0.547 0.007    0.372 0.080
BM edema 0.803 0.003
      Positive 3.78 ± 1.30 1.43 ± 0.29
      Negative 3.64 ± 1.22 0.95 ± 0.36

VAS: visual analogue scale, ASDAS: Ankylosing Spondylitis Disease Activity Score, CRP: C-reactive protein, BM: bone marrow.



120

https://doi.org/10.3344/kjp.2021.34.1.114Korean J Pain 2021;34(1):114-123

Elsaman, et al

whereas the evidence was fair for local anesthetic only. 
The evidence for its use in ameliorating chronic axial pain 
and non-discogenic back pain was also fair. However, 
scarcity in the literature was an impediment [33]. 

Monti and her colleagues [34] tried to estimate the 
prevalence of inactive disease in the cohort of AS patients 
treated with anti-TNF. About half of those with radio-
graphic axial SpA achieved that goal according to ASDAS-
CRP. They enrolled 218 patients, and 165 of them had 
radiographic axial SpA. Treatment duration was at least 
6 months. Median disease duration for their patients was 
9.3 years (with radiographic axial SpA). They indicated 
that the ASDAS was related more to clinical and functional 
improvement than other disease activity scores [34]. An-
other study by Lubrano and his work group [35] aimed 
at assessing physical function improvement in axial SpA 
patients with BASFI and BASMI scores. They enlisted 
183 patients with axial SpA, and 156 of them had radio-
graphic axial SpA. The minimum follow-up period was 
6 months. BASMI and BASFI scores showed significant 
improvement. This was noticed more with shorter dis-
ease duration, especially in the case of the BASMI [35]. In 
a survey conducted in Germany regarding the efficacy of 
NSAIDs in axial SpA, nearly 20% of the included patients 
achieved complete pain control with NSAIDs, and about 
60% reported pain reduction [36]. In another trial, ASAS 
partial remission criteria were fulfilled in 14.7%, 17.6%, 
and 9.1% of radiographic axial SpA patients, depending 
on the NSAID dose [37]. In INFAST (infliximab as first line 
therapy in patient with early active axial spondyloarthritis 
trial), early (less than 3 years) axial SpA patients (either ra-
diographic or non-radiographic) were randomly selected 
to take either infliximab and naproxen or a placebo plus 
naproxen. In the placebo group, 16% of the patients ob-
tained ASAS partial remission at week 6, and 35% patients 

achieved the same at week 28 [38]. In comparison, in an-
other study with more advanced AS and a mean disease 
duration of 10 years, anti-TNF could attain ASAS partial 
remission in 17%-23% patients at 24 weeks. The placebo 
group in those studies achieved partial remission in only 
1 to 6% of cases [39-41]. The predictors of good responders 
to anti-TNF include younger age, shorter disease duration, 
less functional disability, TNF naivety, high CRP, and ac-
tive axial inflammation on MRI [42].

The exact mechanism that illuminates how epidural 
injection can control disease progress is not well known. 
Usually, spinal stiffness begins in the lumbosacral spine 
and advances in a cephalic direction [43]. Caudal epidural 
injection or sacroiliac injection could theoretically impede 
this crawl, especially if given in the early stage of the dis-
ease. Steroids may provide relief in nociceptive spinal pain 
[27]. Stiffness stimulates more pain, which further pro-
vokes more stiffness in a vicious circle. Breaking this circle 
could hinder disease progress. Further, pain amelioration 
improves spine mobility, and this subsequently can turn 
off or delay spine calcification [32,44]. This could explain 
why caudal epidural injection is more effective in earlier 
disease or with shorter disease duration.

In a recent study by Renson and his colleagues [45], 77% 
of female patients had sacroiliac bone marrow edema 10 
days after labor and 46% of them still had bone marrow 
edema after 6 months. This percentage went down to 12% 
after 12 months. They pointed out that epidural anesthesia 
has a significant effect on reduction of this bone marrow 
edema. This finding strongly supports our results and sig-
nifies the role of epidural anesthesia in controlling sacro-
iliac joint inflammation [45]. 

There are limitations in this study. First, the number of 
study participants was limited. This may be because some 
participants considered injections an invasive maneuver 

Table 4. Predisposing factors associated with improvement regarding VAS and ASDAS in univariable and multivariable analysis

Variable Univariable analysis, OR (95% CI) P value Multivariable analysis, OR (95% CI) P value

VAS item Age 0.844 (0.722-0.986) 0.033* 0.879 (0.744-1.038) 0.128
Male sex 1.333 (0.336-5.287) 0.682
Disease duration 0.768 (0.569-1.037) 0.085
CRP 1.047 (1.005-1.092) 0.028* 1.034 (0.989-1.081) 0.141
BM edema 1.333 (0.358-4.965) 0.668

ASDAS item Age 0.692 (0.542-0.884) 0.003* 0.685 (0.519-0.904) 0.008*
Male sex 0.327 (0.085-1.265) 0.105
Disease duration 0.894 (0.676-1.183) 0.432
CRP 1.062 (1.016-1.111) 0.007* 1.022 (0.964-1.083) 0.462
BM edema 5.750 (1.307-25.294) 0.021* 6.052 (0.806-45.431) 0.080

P values were obtained with multivariate logistic regression analyses.
VAS: visual analogue scale, ASDAS: Ankylosing Spondylitis Disease Activity Score, OR: odd’s ratio, CI: confidence interval, CRP: C-reactive protein, BM: 
bone marrow.
*P < 0.05.
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and did not accept or adhere to the follow-up time sched-
ule. The addition of sacroiliac injection to this technique 
could be of great benefit. Yet, the application of triple 
injection in one setting is time consuming and riskier. 
Further, the application of this injection in the following 
visits could lengthen the study duration, and several par-
ticipants might drop out of the study in follow-up visits. 
Second, a particulate steroid (triamcinolone) was used in 
our study. There is a potential risk of injecting particu-
late steroids in the epidural space. However, particulate 
steroids have been used in performing epidural blocks 
by many researchers for treating chronic low back pain. 
They have also been used for treating pain and stiffness 
in Bechterew’s syndrome [26,46-48]. No serious complica-
tions were registered in the present study. Finally, fluoros-
copy-guided injection is more accurate than US-guided 
injection; nevertheless, it is time consuming. Radiation 
hazards, expensive equipment and trained staff are barri-
ers that limit the use of fluoroscopy in this study.

In conclusion, caudal epidural injection is effective in 
controlling pain, stiffness, and disease activity in axial 
SpA patients. Pain showed the best improvement, and 
spine mobility persisted the longest. This effect is more 
prominent in those with early disease, shorter duration, 
younger age, and higher ASDAS. This effect is comparable 
to the therapeutic effect of biological treatment. More re-
search is mandatory to assess the long-term effect of cau-
dal epidural injection in axial SpA.
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