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Abstract

Background: Epidural steroid injection (ESI) has been used in
managing chronic radicular pain. Regarding various techniques of ESI,
the synergistic effect of caudal ESI (CESI) on transforaminal ESI (TFESI)
in chronic lumbosacral radicular pain in prospective randomized
controlled trial has not been determined. Methods: A total of 54
eligible patients with lumbosacral radicular pain were randomly
allocated to undergo TFESI plus CESI (TC group) or TFESI alone (T
group). The effective response to treatment was predefined by at
least a 30% reduced verbal numerical rating scale (VNRS) from
baseline between group comparison and the functional outcomes as
measured by improved Oswestry Disability Index by least 15 points
from baseline. All participants were evaluated using a single blinded
outcome assessor before the procedure and at 1, 3 and 6 months
after the procedure. P <0.05 was considered as statistically significant.
Results: Average VNRS reduced significantly from baseline after
receiving procedure at 1, 3 and 6 months in both groups (P-value
<0.05). The TC group exhibited more effective and showed significant
pain relief compared with the T group at 3 months (P=0.01). However,
no statistical difference was observed between sub group analysis in
pain relief and insignificant difference between group comparisons of
functional outcomes.

Conclusions: A treatment combining TFESI and CESI showed
significant pain relief over TFESI alone at 3 months. No effect was
found concerning functional evaluation.
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(i5755:3 Amendments from Version 1

The 1! version was revised because there demonstrated one
categorical outcome being > 50% pain relief from previous study
but Bicket MC et al. (Pain Pract 2017;17(8):1058-65 ) showed the
impact guidelines state that 30% or more pain relief is clinically
meaningful as Dr. Cohen SP's recommendation. Therefore, we
considered showing the proportion of people who also obtained >
30% pain relief in version 2 and found more effective and showed
significant pain relief in combined group(TC group) at 3 months
follow ups but insignificant in subgroup allocation. Moreover,

2" version showed two fluoroscopic imaging that showing the
flow of contrast which determine of deposition of steroid as Dr.
Mohamed AH’s suggestion. Furthermore, more detail in Figure 3
showed that two participants who were excluded due to wrong
allocation from progressive weakness and scheduled for surgery
and alternated figure legends in Figure 2 and 3 (version 1) were
edited and showed in Figure 4 and Figure 5 (version 2) as peer
review’s guidance for good quality of the research.

Any further responses from the reviewers can be found at the
end of the article

Introduction

Chronic lumbosacral radicular pain (CLRP) is a common condi-
tion in pain and spine centers. Treatment is challenging among
patients who do not respond to either medication or physiother-
apy and epidural steroid injection (ESI) is one commonly used
intervention to alleviate radicular symptoms'. These inhibit the
synthesis of prostaglandins, interrupting nociceptive c fibers
and reducing edema surrounding the nerve root™™.

Different approaches of ESI are available, namely, transfo-
raminal ESI (TFESI), interlaminar ESI (ILESI), and caudal ESI
(CESI)™. The effectiveness of these three injected approaches
has been shown. Related studies'*~'> have reported that TFEST was
more beneficial than CESI regarding pain relief in herniated disc
or radicular pain’. However, one recent systematic review and
meta-analysis revealed TFESI could be weakly recommended
over CESI". Furthermore, one retrospective study showed
adjunctive CESI on TFESI significant relieved more pain than
only TFESI”. Unfortunately, a prospective study has not been
conducted of the additional effects of combining the epidural
steroid approach. Consequently, this study aimed to compare the
effectiveness of pain relief and functional outcome between
additional CESI to TFESI and TFESI separately in chronic
lumbosacral radicular pain in a prospective randomized study
and also to investigate possible complications during injection.

Methods

Ethical issues

The study comprised a prospective, single center, randomized,
double blind, active-controlled parallel group. Permission to
conduct this study was granted by the Institutional Review
Board of the Royal Thai Army Medical Ethics Committee and
registered with the Thai Clinical Trials Registry on 11 November
2017 (TCTR20171101002).

Participants
This study was conducted from November 2017 to January
2019. In total, 54 patients who met inclusion criteria were
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recruited. Patients attending the PMK Pain Treatment Center,
Phramongkutklao Hospital were informed by a nurse anesthetist
about the study. Patients who indicated an interest then
provided written informed consent. The inclusion criteria
comprised patients aged 18 to 80 years old with a history of
chronic lumbosacral radicular pain (longer than six months)
having a diagnosis of either symptomatology or physical exami-
nation correlated using magnetic resonance imaging (MRI)
and unsatisfactory pain control with either medication or physi-
otherapy. The exclusion criteria comprised patients presenting
significant neurological deficit or cauda equina syndrome, no
absolute contraindications to intervention from MRI such as
discitis or spinal infection, coagulopathy, psychiatric problem,
pregnancy, language barrier or history of allergy to local
anesthetics, triamcinolone and contrast media.

Randomization and blinding

All patients were interviewed and physically examined by only
one pain physician. Pain characteristics were documented and
randomly allocated in two groups equally using a randomization
with block size of four from a computer-generated table and
concealed envelope. The random numbers were kept sealed and
opened by a nurse anesthetist uninvolved in this study. Those
in the TC group received CESI in addition to TFESI, and the
T group received only TFESI. All participants and one nurse
anesthetist, trained as outcome assessor were blinded to the
study group.

Interventions

The intervention was performed as a day surgery using local
anesthesia. The treatment level determined for supraneural
transforaminal approach was based on clinical symptoms
correlating with MRI. All patients were placed in the prone
position, then pulse oximetry and noninvasive blood pressure
were monitored. The lower back and buttocks areas were cleaned
using sterile fashion technique.

A C-arm fluoroscope (9900 Elite, Super C, OEC, UT, USA)
was adjusted and rotated obliquely 20 to 25 ° ipsilateral to the
affected side and O to 10 ° cephalo-caudad tilt until aligned with
the superior vertebral end plate. The needle entry points were
identified and the skin was infiltrated with 4 to 6 mL 1%
lidocaine. A Quinke needle (22-G, 10 cm long) (Unilever, Japan)
was inserted in the direction of the radiation beam. The supraneu-
ral transforaminal technique was performed, and the tip of the
needle was placed below the pedicle and within the upper half
of the intervertebral foramen in the lateral image. Then 0.5 to
1 ml of nonionic contrast media (Omipaque 300, GE Healthcare,
Shanghai, China) was injected via extension tubing to confirm the
needle’s location at the target area under real time fluoroscopy.
The caudal epidural space was identified using fluoroscopic
guidance in the lateral position and then a 16-gauge introducer
Touhy needle (Epimed International RK, Epimed International,
Johnstown, NY, USA) was inserted through the sacral hiatus
into the caudal space and an epidural catheter was inserted using
Touhy needle. Then 0.5 to 1 ml of nonionic contrast media
was injected via epidural catheter (Epimed International RK,
Epimed International, Johnstown, NY, USA) under real time
imaging to confirm the desirable vertebral level and covered
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target site on both groups as shown in Figure 1 and Figure 2.
T-group underwent 0.08% Levobupivacaine (Abbvie S.rl,
Italy) plus 40 mg of triamcinolone (L.B.S. Laboratory Ltd.,
Bangkok, Thailand) in a total volume of 3 ml via only the
intervertebral foramen. Those in the TC group underwent 3 ml
of 0.08% Levobupivacaine plus 40 mg of triamcinolone using
the transforaminal approach combined with 10 ml of 0.025%
Levobupivacaine plus 40 mg of triamcinolone via caudal epidural
catheter.

Outcome measurement

The primary outcome was an effective response to treatment,
predefined by at least a 30% reduced verbal numerical rating
scale (VNRS; 0-100) from baseline'® between group compari-
sons. The secondary result was functional outcome, measured
by improved Oswestry Disability Index (ODI, Thai version 1)
at least 15 points from baseline. All participants were completely
supervised and evaluated by blinded outcome assessor before
the procedure, and then subsequently at 1, 3 and 6 months after
procedure when attending the outpatient department of PMK
Pain Treatment Center.

Sample size calculation and statistical analysis

The sample size was calculated based on the related study of
Ploumis A et al'’. The probability of significantly reduced
pain from TFESI was 0.90, whereas the probability of signifi-
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cantly reduced pain from CESI was 0.545. The result indicated
24 patients were required for each group to reach a significance
level of 0.05, the power of study was set at 80%, and we added
10% more for loss to follow-up. The final number of participants
totaled 27 per group. All analyses and summaries were performed
with Stata, Version 13/SE (StataCorp, 2013, College Station,
TX, USA). A P value <0.05 was considered statistically sig-
nificant. Descriptive statistics for continuous variables was
presented as mean and standard deviation (SD) for sufficiently
normally distributed variables. For nominal data, absolute and
relative frequencies were displayed for each category. Independ-
ent t-test and Chi-square test were performed to compare the
differences between groups in continuous variables and
categorical variables, respectively. Multilevel mixed linear
regression was performed to compare the Verbal Numerical
Rating Scale (VNRS) and ODI Questionnaire change over the
study period between both groups. A random intercept for the
patients was included in the model to account for the cluster
structure of the data (two-level models).

Results

In total, 54 eligible patients were enrolled and allocated in
equal groups of 27. Two participants were more excluded due to
wrong allocation from progressive weakness and scheduled
for surgery in the T group. Consequently, 25 patients remained
in the T group and 27 in the TC group as shown in Figure 3.

Figure 1. An anteroposterior view of contrast flow in combined
supraneural transforaminal and caudal with catheter injection.

Figure 2. An lateral view of contrast flow in combined
supraneural transforaminal and caudal with catheter injection.
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Adults with chronic radicular pain
(Assessment of eligibility; n=96)

A 4

Excluded; n=42
24 Pain less than 6 months
15 Back pain more than leg pain
3 neurological deficit

Randomly allocated (n=54)

y
Allocated to T-group (n=27)

Allocated to TC-group (n=27)

2 excluded due to wrong
» allocation from progressive
weakness

No loss follow up
before 6 months

Analysis cases
(n=25)

Figure 3. Flow diagram of enrolled patients.

No differences were found regarding demographic data, sex,
weight, clinical diagnosis, level of pain dermatome, prepro-
cedural VNRS and ODI before intervention as presented in
Table 1'. Mean baseline VNRS was high in both groups;
74.8 £ 16.8 and 69.6 + 15.1 in the T and TC groups, respectively.

Overall, average VNRS was significantly reduced from
baseline after receiving the procedure at 1, 3 and 6 months in both
groups (P-value <0.05). However, the study showed significant
differences between group comparisons at 1 and 3 months
(P-value=0.009 and 0.044), respectively) as shown in Figure 4'%.
Moreover, average ODI was significantly improved from
baseline at 1, 3 and 6 months in both groups. Nonetheless,
no significant difference was found in average ODI over the
study period between group comparisons (p=0.235) as presented
in Figure 5",

Primary outcomes

The number of patients, responding to treatment, was measured
by decrease in VNRS of 30% or greater from baseline at each
follow-up period, as presented in Table 2'%. This study showed
the TC group exhibited more patient responses to the procedure

No loss follow up
before 6 months

4

Analysis cases
(n=27)

and a significant difference than T group at 3 months follow up
(p=0.01). However, there was no significant difference between
group comparison in subgroup allocation (p>0.05), as shown in
Table 3'. Interestingly, the TC group were more satisfied with
the treatment outcome in spondylolisthesis and failed back sur-
gery syndrome at 3 months, although not statistical significance
(p=0.07 and p=0.08, respectively).

Secondary outcomes

Functional outcome assessed by the number of patients with
improved ODI at least 15 points at each follow-up period
showed no significant difference between groups, classified by
either radicular symptoms or etiology as shown in Table 4 and
Table 5.

Additionally, no serious complications, such as neurological
deficit, was reported during the course of the study.

Discussion

This constituted the first prospective study to compare clinical
outcomes of combined CESI to TFESI (TC group) and TFESI
alone (T group) to alleviate chronic lumbar radicular pain.
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Table 1. Patient characteristics at baseline.
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This study showed combined CESI with TFESI provided more
effective pain relief than TFESI separately at 3 months. Moreo-
ver, a trend was shown for higher pain relief in the TC group

Characteristics T-group; TC-group; p-value
n=25(%) n=27(%) among spondylolisthesis patients ( total of patients in the TC
Gender 0.94 group compared with 3 of 7 patients in the T group) and fail back
surgery syndrome (5 of 6 patients in the TC group compared
Male 16 (64%) 17 (63%) with 1 of 5 the patients in the T group) at 3 months in subgroup
Female 9 (36%) 10 (37%) allocation, without significant difference in which prior studies
Age, mean (SD) 55.4 (15.7) 56.6 (15.9) 0.79 reported the mechanism of radicular pain in spondylolisthesis was
‘ usually from mechanical compression resulting in inflammatory
Weight, mean (SD) 67.5(11.5) 70.1(11.3) 0.40 changes in the enclosing nerve root and venous and arterial flow
Diagnosis 0.99 disability'**". Accessing the epidural space of the supraneural
Disc herniation 6 (24%) 7 (26%) TFESI is relatively difficult in a severely degenerated and
i ) narrowed foramen'*”'. Furthermore, the injected volume of
SIEITEY SEATEE RS 7 (227 lumbar TFESI is likely to influence the results. Prior studies
Spondylolisthesis 7 (28%) 7 (26%) have reported that larger injected epidural volumes provide
Failed back 5 (20%) 6 (22%) effective pain relief'®” and a larger injected volume can lavage
surgery syndrome waste products from the epidural space, reducing the abnormal
Level of pain 0.87 signal of the offending nerve and increasing blood flow to the
dermatome ischemic nerve”. Desai et al.’”* confirmed that the more verte-
L4 ’ 5 brae covered by the injected volume the better the outcome, and
Furman er al” commented that a larger injected volume was
L5 14 15 needed for failed back surgery patients. Unsurprisingly, the
S 2 1 TC group showed trending toward more pain relief in spondy-
L4 and L5 3 5 lolisthesis and failed back surgery syndrome.
L5and S ° 4 Unfortunately, this study showed the TC group experienced
VNRS, mean (SD) 74.8(16.9) 69.6(15.1)  0.25 more significant pain relief than the T group alone at 3 months
ODI, mean (SD) 49.2(23.3) 44.8(18.0) 0.44 this might have been from the effect of combined techniques
o o o o peaking at 3 month, then it might have gradually worn off
0% - 20% 3 (12%) 0 (0%) from steroid’s action, instability and the return of softened
21% - 40% 8 (32%) 15 (56%) epidural adhesion and fibrosis'***
41% - 60% 4 (16%) 6 (22%)
61% - 80% 8 (32%) 5 (19%) However, Friedly JL er al’® found epidural steroid injection
plus lidocaine proposed insignificant benefit as compare with
81% - 100% 2 (8%) 1(4%) lidocaine separately in 400 patients who had lumbar central
100
90 - —a—T-group ==¢=-TC-group
80 1
70 A
E 60 -
> 50 -
g
= 40 1
30 1
20
10 p-value=0.013
0 T T )

Baseline

1 Month

3 Months 6 Months

VNRS=Verbal numberical rating scale, * statistically significant

Figure 4. Average verbal numerical rating scale: between-group comparison (Line graph is presented with mean and 95%CI error
bars) T group = transforaminal, TC group = transforaminal and caudal.
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—a—T-group

===-TC-group

p-value=0.235

Baseline 1 Month

ODI=Oswestry Disability Index

3 Months 6 Months

Figure 5. Average Oswestry Low Back Pain Disability Index: between-group comparison (Line graph is presented with mean and
95%Cl error bars) T group = transforaminal, TC group = transforaminal and caudal.

Table 2. The number of patients with a decrease in VNRS
of 30% or greater from baseline at each follow-up period in
chronic lumbosacral radicular pain.

TFESI (n=25) TFESI+Caudal (n=27) p-value

1 month 20 (80.0%) 25 (92.6%) 0.184
3 months 13 (52.0%) 23 (85.2%) 0.010
6 months 7 (28.0%) 7 (25.9%) 0.866

VNRS=Verbal numerical rating scale, TFESI = transforaminal epidural
steroid injection, T group = transforaminal, TC group = transforaminal
and caudal

spinal stenosis and moderate to severe leg pain. On the other
hand, they demonstrated interlaminar or transforaminal approaches
which were not exactly same techniques as this study.

Recently, a retrospective study reported combined caudal and
TFESI in herniated disc provided more significant pain relief
and improved patient satisfaction than only TFESI at 1 year'. In
contrast, this study showed no significant pain relief between the
2 groups from herniated disc in subgroup allocation, for which
demographic data of our patients with herniated disc showed
lower average ages (mean age 37 + 8.5 and 35 = 5.4 in the T
and TC groups, respectively) than a related study (mean age
62.4 £ 15.5 and 57.6 = 15.7 in the T and TC group, respectively)
in which younger patients might have received greater benefit
from steroid injection in accordance with Park et al’’ showing
younger age produced a better response from TFESI. However,
no significant difference was observed. Moreover, this study inves-
tigated just mild degree herniated disc such as mild unilateral
paracentral disc herniation or mild foraminal stenosis and mild
degree of spinal stenosis in which only the TFESI technique was
sufficient to alleviate pain. Furthurmore, this study injected a
larger volume in the T group (3.0 ml) compared with 1.5 ml in the
study of TFESI by Kircelli A et al.”® in which a larger injected

Table 3.The number of patients with a decrease
in VNRS of 30% or greater from baseline at each
follow-up period classified by etiologies.

Pain reduction T-group TC-group p-value

(n=25) (n=27)
Disc herniation
1 month 6/6 7/7 NA
3 months 4/6 77 0.192
6 months 4/6 2/7 0.286
Spinal stenosis
1 month 7[7 6/7 1.000
3 months 5/7 417 1.000
6 months 1/7 2[7 1.000
Spondylolisthesis
1 month 5/7 7/7 0.462
3 months 3/7 77 0.070
6 months 1/7 2/7 1.000
Failed back
surgery syndrome
1 month 2/5 5/6 0.242
3 months 1/5 5/6 0.080
6 months 1/5 1/6 0.727

*Statistically significant VNRS=Verbal numerical rating scale,
T group = transforaminal, TC group = transforaminal and
caudal

volume could cover more pain generators across multiple levels
of the spine in accordance with Furman et al.”>*%*

In addition, this study postulated that synergistic anti-inflam-
matory effect from the double dose of steroid in the TC group
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Table 4.The number of patients with improvement of
Oswestry Disability Index at 15-points or greater at each
follow-up period in chronic lumbosacral radicular pain.

TFESI (n=25) TFESI+Caudal (n=27) p-value

1 month 16 (64.0%) 21 (77.8%) 0.273
3 months 12 (48.0%) 18 (66.7%) 0.173
6 months 7 (28.0%) 10 (37.0%) 0.488

TFESI = transforaminal epidural steroid injection

Table 5.The number of patients with improvement of
Oswestry Disability Index (ODI) at 15-points or greater
at each follow-up period classified by etiology.

ODI at least 15 T-group TC-group p-value

points improvement (n=25) (n=27)
Disc herniation
1 month 5/6 6/7 0.906
3 months 4/6 5/7 0.853
6 months 4/6 3/7 0.391
Spinal stenosis
1 month 5/7 5/7 1.000
3 months 2/7 2/7 1.000
6 months o/7 1/7 0.299
Spondylolisthesis
1 month 4/7 6/7 0.237
3 months 47 7/7 0.051
6 months 2/7 2/7 1.000
Failed back surgery
syndrome
1 month 2/5 4/6 0.376
3 months 2/5 4/6 0.376
6 months 1/5 4/6 0.122

T group = transforaminal, TC group = transforaminal and caudal

may have conferred better pain relief. However, one related
study reported 40 mg was as effective as 80 mg of methylpred-
nisolone in TFESI for lumbar radicular pain®, while Kang
et al’’ revealed no significant difference between 10, 20 and
40 mg of triamcinolone at 1 week in TFESI for disc hernia-
tion with lumbosacral radicular pain. Unsurprisingly, this study
also showed no significant difference in herniated disc concern-
ing different dosages of corticosteroid between the 2 subgroups
analysis.

Our study had several limitations. Firstly, we demonstrated
radicular pain from symptomatology and physical examina-
tion, for which the source of pain may have overlapped the
pain referred pattern from the zygophysial joint, sacroiliac joint
pain or enclosing soft tissues’'~*, which might have limited the
efficacy of the procedure. However, many common problems are

F1000Research 2020, 9:634 Last updated: 17 AUG 2020

involved in chronic low back pain. Secondly, electrodiagnosis
was not performed in this study. Nonetheless, electrodiagnosis
may have demonstrated false-negative findings, as demonstrated
in a similar publication which showed 40 to 85% sensitivity
depending on the referral range’* . Thirdly, the study did not
verify anterior or posterior epidural space of contrast flow
which might have affected the efficacy of the result. Fourthly,
this study included a small sample size for subgroup allocation
which likely underpower analysis and might not have been able
to detect differences between subgroups. A larger sample size in
each etiology should be demonstrated in further study. Fifthly,
this study provided two different approaches, which could be
increase costs of procedures. Therefore, the higher volumes
should be considerated if the effective result was occurred from
higher volumes. Sixthly, some patients had bilateral radicular
pain but only one side that more severe pain were provided in
T group which might have effected for the result. Seventhly,
this study did not collect exactly the duration of pain that can
have huge effect on outcome as Bicket er al®® ‘s propose.
However, this study included only patients who had history of
lumbosacral radicular pain more than 6 months. Lastly, we did
not determine whether combination effect of oral medication,
physiotherapy and placebo effect which might be effect for
the result.

Conclusion
The additional effect of CESI to TFESI was more effective
than TFESI separately at 3 months with no neurological deficit.

Data availability

Underlying data

Figshare: data_epidural_04042020.xls.
m9.figshare.12320846.v2'8

https://doi.org/10.6084/

This project contains the following underlying data:

- data_epidural_04042020.xIs (Pain and disability index
data for study participants. Data dictionary provided as
extended data’™)

Extended data
Figshare: Information of abbreviation data set. https://doi.
org/10.6084/m9.figshare.12361499.v1%

This project contains the following extended data:

- Information of abbreviation data set.docx (Data dictionary)

Reporting guidelines

Figshare: CONSORT checklist for ‘Effect of supraneural
transforaminal epidural steroid injection combined with caudal
epidural steroid injection with catheter in chronic radicular
pain management: double blinded randomized controlled
trial” https://doi.org/10.6084/m9.figshare.123614903%
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o Overall coverages and discussion are appropriate.

o The main limitation for this study is the imaging that showing the flow of contrast which
determine of the deposition of steroid as well as the outcome.

Introduction:
o Adequate and covering the area of research.

Methodology:
> The selection of participants are adequate.

> I am totally agreed with the selection of a common cause of low back pain in this study.

Results:
o The table and the analysis of the result are adequate.

Discussion:
> The coverage of the discussion and suggestion are adequate.

However, my concern with the selection of participants who is inexperienced without
comparing the senior student may affect this study's strength.

References:
> Adequate

Others:
> This is a good and practical study and should be encouraged to do it multicenter.

This is a very interesting study and can give us options if we may encounter partial or temporary
relief with one approach. The limitation of this study is that we can confirm that limited outcome is
it due to mechanical that reduces the flow of injected since no contrast was viewed prior to
injection.

Further reading

1. Rashmi Datta, KK Upadhyay. A Randomized Clinical Trial of Three Different Steroid Agents
for Treatment of Low Backache through the Caudal Route. MJAFI 2011; 67: 25-33'

2. McCormick Z et al. Comparison of Pain Score Reduction Using Triamcinolone vs.
Betamethasone in Transforaminal Epidural Steroid Injections for Lumbosacral Radicular
Pain. Am. J. Phys. Med. Rehabil. 20157

3. Tae Kyu Park et al. Factors associated with the outcome of transforaminal epidural steroid
injections. Korean ] Anesthesiol. 2008; 55(3): 298-304.3
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Author Response 12 Jul 2020
Sithapan Munjupong, Phramongkutklao Hospital and college, Bangkok, Thailand

Thank you for your review and comment.
We already edited as new version
Best regards

Authors

Competing Interests: No competing interests were disclosed.
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Baltimore, MD, USA

The authors have performed a small, randomized trial comparing transforaminal epidural steroid
injection (TFESI) to TFESI plus add-on caudal ESI. This is an interesting concept, there are not many
randomized trials that compare add-on therapy (in essence, a comparative-effectiveness study). I
enjoyed reading this and feel it would be a welcome addition to the literature.

Introduction:
1. Introduction, para 1: Steroids also suppress ectopic discharges of injured nerves, and may
enhance the washout of inflammatory cytokines. This is eloquently noted in the discussion
but should be noted at the beginning of the introduction as well.

2. The authors use the term synergistic incorrectly. Synergistic would be 20% + 20% = 50%, but
while 2 treatments may afford better results than a single one (see Gilron et al. studies for
neuropathic medications), the results are usually not even additive.

3. There is a downside to doing a caudal + TFESI even if it works better. There are 2 different
billing codes, so it may not be approved. Not only does it increase costs, but it also increases
the risk (compared to just using higher volumes or doses). The authors should, therefore,
provide a rationale as to why the combination should work better (the background on the
literature is otherwise focused and to the point).

4. Please consider providing objectives in the ‘introduction’ (the authors do a good job of
setting the stage for the study, but specific objectives would be helpful).

Methods:
1. T actually like the fact that there was no minimum pain score, as this is always subjective and
when a minimum is employed, patients often end up skewed towards the cutoff (i.e. a non-
normal curve).

2. 0On a similar note, I also appreciate that patients with both a herniated disc and spinal
stenosis. Were there any differences in outcomes?

3. Many patients with radicular pain have bilateral symptoms. If this were the case, how did
the investigators choose what side to inject? Or were these patients excluded (if this is the
case, please note it in the ‘methods’)?

4. Why did a nurse anesthetist assess outcomes? Was sedation used (please mention)?

5. Although the authors performed a power analysis, the study is likely underpowered, as well-
designed studies now enroll several hundred people (see Friedly et al. NEJM, FDA-endorsed
CLEAR study) to detect a difference between an ESI and a sham injection, so comparing 2
different ESI should require even more. Yet, the authors have shown a difference.

6. Please consider mentioning the randomization block size.

7. The study had excellent retention (few lost-to-follow-ups), but please note how missing data
were handled in the ‘statistical analysis' section.
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Results:

1.1 agree with one categorical outcome being > 50% pain relief, but the IMMPACT guidelines
state that 30% or more relief is ‘clinically meaningful’, so most pain studies now use that
cutoff as a positive outcome. According to a review by Bicket MC et al. in Pain Pract 2017, an
even lower percentage of pain relief seems to predict satisfaction in most patients. So you
might consider showing the proportion of people who also obtained > 30% pain relief.

2. Duration of pain is a really important clinical variable that can have a huge effect on
outcome (Bicket et al. AQUARIUS.. Reg Anesth Pain Med 2018). Please note the duration of
pain for the groups.

3. Figures 2 and 3 are wrong because the figure legends states they are showing pain scores &
ODI respectively when the y-axes state they are showing ODI and pain scores, respectively
(i.e. they're reversed).

Discussion: - in general, well-written and focused.

1. There are 2 possible reasons that warrant mention as to why a difference was shown. One is
that the combination group received a higher dose of steroid and local anesthetic (if there
had been a group that received a higher dose of steroids by one route as a control that
would have formed another control and answered questions). However, there are half a
dozen studies that compare 2 different doses of steroids and nearly all have found no
difference.

The second reason is that the group that received both injections had greater expectations,
and therefore had a higher placebo response rate.

Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Partly

Are sufficient details of methods and analysis provided to allow replication by others?
Yes

If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Page 18 of 19



F1000Research 2020, 9:634 Last updated: 17 AUG 2020

Reviewer Expertise: Pain Medicine

I confirm that I have read this submission and believe that I have an appropriate level of
expertise to confirm that it is of an acceptable scientific standard, however I have
significant reservations, as outlined above.

Sithapan Munjupong, Phramongkutklao Hospital and college, Bangkok, Thailand

Thank your so much Dr.Cohen for your review and comment.

We already revised the manuscript in Version 2 and have changed the definition of pain
relief from 50% to 30%, the conclusion was changed in the subgroup analysis.

All of nurse in our clinic are nurse anaesthetists. Therefore, only one nurse anaesthetist was
trained to evaluated the outcome. However, the patients had not been sedated.

Furthermore, we performed other answers in the revised version.
Best regards

Authors

Competing Interests: No competing interests were disclosed.
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