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Objective: Spinal injections are increasingly used in the treatment of spinal pain, but its efficacy has been criticized. The purpose 
of this study was to compare the treatment effects of spinal injections and conservative care. Methods: This is a prospective ob-
servational cohort of nonsurgical candidates with spinal pain who were treated in one institute. Spinal injections included conven-
tional injections, such as epidural steroid injection, selective nerve root block, medial branch block, interlaminar epidural block, 
caudal block, and sacroiliac joint block, and percutaneous epidural neuroplasty. Conservative treatment included medications, phys-
ical therapy, and exercise. Results: Primary outcome measures were changes from baseline in the visual analogue scale of lower 
back and leg pain (VAS_back and VAS_leg, respectively), 36‐item Short Form Survey (SF‐36), Euro Quality of Life–5 Dimensions (EQ‐5D), 
and Oswestry Disability Index (ODI) at 1, 3, and 6 months. Secondary outcome that served as measure of clinical success was 50% 
(or 4‐point) reduction from baseline VAS_back or VAS_leg and no increase from baseline ODI and SF‐36 or 30% (or 2‐point) reduction 
from baseline VAS_back or VAS_leg with 30% (or 3‐point) reduction in ODI from baseline or 30% (or 20‐point) increase from baseline 
SF‐36. Of the 142 patients followed up to 6 months, 47 patients underwent spinal injection and 95 patients underwent conserva- 
tive treatment. The initial VA_leg, EQ‐5D_mobility, EQ‐5D_pain/discomfort, and SF‐36_bodily pain was higher in the injection group 
(p=0.0309, p=0.0258, p=0.0042, and p=0.0474 respectively). In both groups, spinal pain significantly decreased at 1‐month follow–up, 
and the effect was maintained for 6 months (p<0.001). At all follow‐up periods, there was no difference in the clinical success between 
the spinal injection and conservative treatment groups. Conclusion: The treatment effect was not different according to the diagnosis 
or disease severity. Both treatments were equally effective in carefully selected patients with spinal pain.
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INTRODUCTION

Low back pain with or without radiating pain is one of the 
common symptoms that most people experience at least once 
in a lifetime13). According to the literature, the lifetime pre- 
valence of low back pain is reported to be in the range of 
51.0% to 84.0%10,11,20). In addition, the incidence of sciatica 
over 1 year is reported to be 9.3%6,17). Particularly, after adjust- 
ment for methodological variation, the mean point prevalence 
of activity-limiting low back pain is 11.2±2.0% (standard de- 

viation), and the mean 1-month prevalence is estimated to be 
23.2±2.9%11).

In most cases in which patients undergo appropriate treatment, 
low back pain decreases by 22% to 24% in 1 month and impro- 
ves until 6 months24). However, spinal pain makes it difficult 
for patients to return to their daily life and work, and the incre- 
ase in the use of medical service causes an increase in economic 
cost.

Consequently, many types of intervention procedures are 
being performed to treat patients with spinal pain. In the United 
States, epidural injections increased by 99% per 100,000 Medi- 

http://crossmark.crossref.org/dialog/?doi=10.35353/ajp.6.1.1&domain=pdf&date_stamp=2020-10-31


2 /AJP  Clinical Limitation of MRI Scan

Asian J Pain 6(1) October, 2020

care beneficiaries, with an annual increase of 5% from 2000 
to 201419). Especially in Korea, various procedures are perfor- 
med in addition to conventional spinal injection such as epidural 
steroid injection, selective nerve root block, medial branch 
block, and sacroiliac joint block. One of the various procedures 
performed in Korea is percutaneous epidural neu- roplasty, 
which is effective in single-level lumbar disc herniation12). 
However, the effectiveness of these spinal injections compared 
with that of conservative treatment remains controversial.

The aim of this study was to compare the treatment effects 
between spinal injections and conservative treatment for chronic 
spinal pain with symptom duration of a least 3 months prior 
to enrollment into the registry11) using the 6-month follow-up 
result of the Korean Spine Patient Outcomes Research Trial 
(K-SPORT) based on the prospective observational cohorts. 
Spinal injection was superior to conservative treatment in the 
short term, but there was no significant difference in their treat- 
ment effects in the long term.

MATERIALS AND METHODS

1. Study design and population

Permission to conduct this study was granted by our Insti- 
tutional Review Board (approval number: 4-2016-0462). This 
prospective observational cohort study was conducted from 
August 16, 2016, to October 30, 2018, as part of the K-SPORT 
by the National Research and Development Program of the 
Ministry of Health and Welfare of Korea. A total of 142 conse- 
cutive patients with visual analog scale (VAS) spinal pain score 
of >5 despite conservative treatments such as medications and 
physical therapies over 3 months at a single institution were 
included. For these patients, either spinal injection or conser- 
vative treatment was performed according to the patients’ pre- 
ference, and the clinical outcomes of both groups were inves- 
tigated and analyzed at 1, 3, and 6 months. Diagnosis of lumbar 
spinal stenosis or herniated lumbar disc was made based on 
patients’ symptoms, physical examination, and radiological fin- 
dings on magnetic resonance imaging. Patients with neurological 
deficits and intractable pain at the time of diagnosis; those 
who were younger than 18 years; those who had previous lum- 
bar spine surgery, vertebral fractures, spinal infections, tumors, 
inflammatory spinal diseases, pregnancy, or serious comorbi- 
dities at diagnosis; and those with gradually aggravating spinal 
pain or neurological symptoms that needed pain-alleviating 
procedure or surgery during the 3 months were excluded.

2. Outcome assessment

The baseline patients’ characteristics including age, sex, 
weight, height, and comorbidities were prospectively collected 

and analyzed (Table 1). Spinal pain was assessed using VAS 
(scores range from 0 to 10, with higher scores indicating more 
severe pain), and quality of life was assessed using the Euro 
Quality of Life-5 Dimensions (EQ-5D; scores range from 1 
to 5, with higher scores reflecting better quality of life) and 
the 36-item Short-Form Health Survey (SF-36, which address 
physical and mental subscales; scores range from 0 to 100, 
with higher scores reflecting lower disability). The Oswestry 
Disability Index (ODI; scores range from 0 to 100, with higher 
scores reflecting more disability) was used to assess physical 
function. The primary outcomes were changes in VAS (back: 
VAS_back; leg: VAS_leg), SF-36, EQ-5D, and ODI scores 
from baseline to months 1, 3, and 6, as assessed after treatment 
of back and leg pain. The secondary outcome was the number 
of successful responders to treatment at each follow-up period. 
Successful response was defined depending on previous studies 
with some modifications5,7,16). Successful response was defined 
as 50% (or 4-point) reduction from baseline VAS_back or VAS_ 
leg and no increase from baseline SF-36 and ODI or 30% 
(or 2-point) reduction from baseline VAS_back or VAS_leg 
with simultaneous 30% (or 3-point) reduction in ODI from 
baseline or 30% (or 20-point) increase in SF-36 from baseline.

3. Conservative treatments and interventional 
procedures

The conservative treatment used in this study included phy- 
sical therapy, therapeutic exercise of the lower back, and medical 
treatment. Physical therapy included hot pack, ultrasound, and 
transcutaneous electrical nerve stimulation. Back exercise was 
systematic exercise that was conducted at an exercise clinic. 
Medical treatment was prescription of nonsteroidal anti-inflam- 
matory drugs, anticonvulsants, antidepressants, muscle relaxants, 
and opioids, as necessary.

The spinal injections used in this study include transforaminal 
selective epidural steroid injections, medial branch block, caudal 
block, percutaneous epidural neuroplasty, balloon neuroplasty, 
and transforaminal epiduroscopic laser annuloplasty4,12,14,18,21,23). 
The number of patients who underwent percutaneous epidural 
neuroplasty was the highest among the spinal injection group 
(1 month: 54, 70%; 3 months: 46, 74%; 6 months: 32, 68%). 
Balloon neuroplasty, which induces epidural decompression 
and adhesiolysis, was performed using gentle side-to-side move- 
ment of the catheter with intermittent ballooning. Transfora- 
minal epiduroscopic laser annuloplasty, a recent development, 
enables simultaneous decompression and thermal annuloplasty. 
Percutaneous epidural neuroplasty is a catheter procedure in 
which the catheter is placed directly into the lesion site com- 
promising the nerve root. All conventional procedures were 
performed by one physician in compliance with the Spine 
Intervention Society protocol22).
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Table 1. Characteristics of the patients

Spinal injection (n=47) Conservative (n=95) p-valuea

Age  58 (44, 64)   56 (41, 64) 0.5991

Weight  64 (55, 76)       60 (53.95, 71.5) 0.1675

Height 163.6 (157, 170)      162 (158, 170.5) 0.9716

Gender 0.5941

    Female 24 (51.06)  44 (46.32)

    Male 23 (48.94)  51 (53.68)

Comorbidity

    Diabetes 0.8454

40 (85.11)  82 (86.32)

 7 (14.89)  13 (13.68)

    Hypertension 0.6593

30 (63.83)             57 (60)

17 (36.17)             38 (40)

VAS

    VAS Back 6 (4, 8)  5 (3, 7) 0.0813

    VAS Leg 6 (5, 8)  6 (4, 6) 0.0309

EQ-5D

    Mobility 3 (2, 4)  2 (1, 3) 0.0258

    Self care 2 (1, 2)  1 (1, 2) 0.2638

    Usual activity 3 (2, 3)  2 (2, 3) 0.1697

    Pain/Discomfort 3 (3, 4)  3 (2, 3) 0.0042

    Anxiety/Depression 2 (1, 3)  2 (1, 2) 0.9294

    VAS 70 (50, 75)   70 (50, 80) 0.9669

SF-36 scores

PCS        46.65±18.28 50.15±19.22 0.3014

    General health        53.62±17.71 50.68±18.86 0.3753

    Physical function        54.04±25.01 57.53±22.91 0.4097

    Role-physical  0 (0, 50)  25 (0, 75) 0.2038

    Bodily pain   22.5 (22.5, 57.5)      45 (22.5, 67.5) 0.0474

MCS        53.81±16.53           54.12±21 0.9280

    Vitality  45 (30, 55)   45 (40, 55) 0.3557

    Social functioning  50 (50, 75)     50 (37.5, 75) 0.9877

    Role-emotional        66.67 (0, 100) 66.67 (0, 100) 0.8541

    Mental health        61.62±16.67           61.01±18.6 0.8503

ODI    31.11 (22.22, 37.78)   26.67 (20, 37.78) 0.3091
a: obtained from an independent two-sample t-test or Wilcoxon rank-sum test depending on satisfaction with normality assumption 
for continuous variables and a chi-square test or Fisher’s exact test for categorical variables.

4. Statistical analysis

Statistical analyses were carried out using SAS version 9.4 
(SAS Institute Inc., Cary, NC, USA). A p-value <0.05 was 
considered significant at two-tailed test. Continuous variables 
were presented as mean±standard deviation or median (Q1-Q3) 
depending on whether the normality assumption was met or 

not. If the normality assumption was not violated, then an in- 
dependent two-sample t-test was adapted to compare the out- 
comes between the two groups. In case of violation of the 
normality assumption, the comparison was conducted using 
Mann-Whitney U-test. Categorical variables were compared 
using chi-squared test or Fisher’s exact test, as appropriate, 
and the results were reported as frequency along with the per- 
centage in parenthesis. Significant p-values at significance level 
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Fig. 1. Study flow diagram.

Table 3. Rates of successful responder among spinal injection 
and conservative group

Successful responders 1

Follow-up months Spinal injection (%) Conservative (%) p-value

1 32 (41.55) 41 (35.96) 0.5296

3 23 (37.09) 45 (43.26) 0.5358

6 16 (34.04) 41 (43.15) 0.3893

Successful responders 2

Follow-up months Spinal injection (%) Conservative (%) p-value

1 49 (63.63) 60 (52.63) 0.1743

3 42 (67.74) 64 (61.53) 0.5236

6 25 (53.19) 60 (63.15) 0.3379

Table 2. Rates of successful responders in spinal injection and 
conservative groups

Follow-up 
months

Numbers of successful 
responder criteria 1 (%)

Numbers of successful 
responder criteria 2 (%)

1 (n=191) 73 (38) 109 (57)

3 (n=166) 68 (48) 106 (63)

6 (n=142) 57 (40)  85 (59)

criteria 1: 50% (or_4-points) reduction from baseline VAS_back 
or VAS_leg and no increase from baseline SF-36 and ODI
criteria 2: 30% (or_2-points) reduction from baseline VAS_back 
or VAS_leg with any one of the following criteria: simulta- 
neous_30% (or_3-points) reduction in ODI from baseline, or 
_30% (or_20-points) increase in SF-36 from baseline value

of α=0.05 are presented in boldface. For patients who finished 
up to 6 months of follow-up, we utilized a linear mixed model 
to investigate whether there are significant changes on the pri- 
mary and secondary outcomes from baseline over time. Multiple 
comparisons were adjusted with Bonferroni method.

RESULTS

A total of 268 patients were enrolled in this study. Among 
them, 77 patients were excluded from the study due to crossover, 
that is, they switched treatment method from conservative 
treatment to spinal injection during the follow-up period. Con- 
sequently, 191 patients were included in this study, of whom 
191 (spinal injection: 77; conservative: 114) had 1 month of 
follow-up, 166 (spinal injection: 62; conservative: 104) had 3 
months of follow-up, and 142 (spinal injection: 47; conservative: 
95) had 6 months of follow-up (Fig. 1).

There were no statistically significant differences in comorbid 
conditions, smoking history, physical examinations, symptoms, 
and severity of disease in patients who had 6 months of follow-up. 
In the baseline scores, the spinal injection group showed higher 
VAS_ leg [6 (5-8) versus 6 (4-6); p=0.0309], worse EQ-5D 
mobility, pain/discomfort [3 (2-4) versus 2 (1-3); p=0.0258; 3 
(3-4) versus 3 (2-3); p=0.0042], and worse SF-36 bodily pain 
[22.5 (22.5-57.5) versus 45.0 (22.5-67.5); p=0.0474] (Table 1). 
This implies that patients who had worse pain were uninten- 
tionally included in the spinal injection group.

1. Primary outcome

There were statistically significant improvements after treat- 
ment in all categories of both groups at 6-month follow-up. 
VAS_leg was significantly more decreased in the spinal injection 
group than in the conservative treatment group at 1 month after 
the start of treatment (spinal injection group: 2.94±0.23; con- 
servative treatment group: 3.8±0.19; p=0.0096). However, there 
was no statistical difference between the spinal injection and 
conservative treatment groups after 3 months. All EQ-5D scores 
gradually decreased until 3 months of follow-up and then increa- 
sed again in the conservative treatment group. Similarly, the 

EQ-5D scores in the spinal injection group decreased until 
1 month of follow-up and then increased again. The best the- 
rapeutic effect was obtained at 1 month in the spinal injection 
group and at 3 months in conservative treatment group. In 
both groups, the SF-36 and ODI scores decreased until 3 months 
of follow-up, showing improvement in clinical outcome and 
then increasing again (Fig. 2). In particular, the level of anxiety 
in the EQ-5D score was significantly lower in the spinal injection 
group at 1-month follow-up, but there was no significant diffe- 
rence between the two groups after 3-month follow-up.

2. Secondary outcome

The treatment results of the conservative and spinal injection 
groups were compared by two success criteria. According to 
criteria 1, 73 (38%), 68 (48%), and 57 patients (40%) were 
successful responders at the 1-month, 3-month, and 6-month 
follow-up periods, respectively. According to criteria 2, 109 
(57%), 106 (63%), and 85 patients (59%) were successful res- 
ponders at the 1-month, 3-month, and 6-month follow-up peri- 
ods, respectively (Table 2). There was no statistically significant 
difference in the rate of successful responders between the 
spinal injection and conservative treatment groups for each 
follow-up period; however, the percentage of successful res- 
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Fig. 2. Primary outcome (VAS-lower back pain, EQ-5D, SF-36, ODI) in the prospective observational cohort 
study during 1 month, 3 months and 6 months of follow-up.

ponders tended to be higher in the spinal injection group at 
1 month (Table 3).

DISCUSSION

Previous studies have mainly focused on the comparison 
between surgical and nonsurgical treatments or among non- 
surgical treatments of spinal pain4,14,30-32). Thus, this prospective 
cohort study compared and analyzed the clinical outcomes 
between spinal injection and conservative treatment in patients 
with chronic spinal pain with a duration >3 months; results 
showed that spinal injection was superior to conservative treat- 
ment in the short term, but there was no significant difference 

their treatment effects in the long term.
There are some studies on the different types of spinal injection 

that are effective in the treatment of spinal pain. Carette et 
al.3) reported that epidural steroid injection provides short-term 
(3-week) improvement of leg pain and sensory deficit in patients 
(n=158) with sciatica due to a herniated nucleus pulposus. 
Some studies reported that transforaminal epidural steroid injec- 
tion and percutaneous epidural neuroplasty provided statistically 
significant improvement of lumbosacral radiculopathy25,30).

Some studies investigated the effectiveness of conservative 
treatment of spinal pain and diversity of physical therapy 
methods. Shin et al.27) reported that the clinical results of con- 
servative treatment in patients with more than one-third spinal 
canal encroachment were satisfactory. Patients who underwent 
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thermal mineral water therapy showed improvements in VAS 
for pain, ODI, EQ-5D, and SF-3629). Some studies show that 
spinal manipulation, medication, massage, and exercise are 
effective for relieving chronic low back pain1,9,26). However, 
there was scant research on the superiority of conservative treat- 
ment to spinal injection.

Previous studies have reported that spinal injection and con- 
servative treatment are both effective for spinal pain for up to 
6 months, whereas the spinal injection provided better impro- 
vement in the short term2,3,15,25). Similar to the findings of these 
studies, our results also showed that clinical outcome, including 
VAS, EQ-5D, and SF-36 scores, mostly improved in both groups 
until 6 months of follow-up. The spinal injection group showed 
a significant difference in VAS_leg at 1-month follow-up com- 
pared to the conservative treatment group. However, there was 
no statistical difference in VAS_leg between the two groups after 
1 month. This result is similar to those of previous studies.

In many studies, spinal injection and conservative treatment 
can induce relief of low back and leg pain in the acute phase, 
whereas spinal injection provides better outcome in the short 
term2,15). Furthermore, the cost-effectiveness of spinal injection 
showed significantly good outcome in the acute phase only28). 
However, the recent increase in the use of epidural steroid inje- 
ction has led to an increase in medical expenses8).

1. Study limitations

The starting points of the clinical outcomes, especially VAS, 
differed. Patient who were in more pain and had worse functional 
performance preferred spinal injection. Therefore, the selection 
of treatment depends on patients’ preference, and not on ob- 
jective criteria. After enough provision of information of spinal 
injection and conservative treatment, including treatment costs, 
effectiveness and plan, the method of treatment was selected 
based on patients’ preference.

The treatment method of both groups was heterogeneous. 
A large number of patients underwent percutaneous epidural 
neuroplasty. Furthermore, the medication prescribed for the 
conservative treatment group was not homogeneous, as the drugs 
were prescribed depending on the degree and pattern of patients’ 
symptoms.

The primary and secondary outcomes of the spinal injection 
group were underestimated because crossover patients were ex- 
cluded from this study. Crossover patients who switched their 
treatment method, from conservative treatment to spinal injec- 
tion, imply failure of conservative treatment. In other words, 
the rate of successful conservative treatment may be overestimated.

CONCLUSION

Spinal injection was superior to conservative treatment in 

the short term. However, there was no significant difference in 
the treatment effect between the two groups in the long term. 
Therefore, it is appropriate to treat patients according to patients’ 
preference of treatment methods.
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