
Background: Epidural steroid injections (ESI) are one of the most commonly performed pain 
procedures; however, there has been variation in techniques and approaches amongst pain 
physicians in the United States. The formation of a multidisciplinary working group was made with 
considerations to help guide ESI practice.

Objective: Pain medicine physicians in the United States were surveyed in order to provide an 
update on current practices for both transforaminal and interlaminar ESI.   

Study Design and Setting: This was a cross-sectional survey of pain medicine physicians in 
the United States.

Methods: This study was approved by the institutional review board of our institution. Based 
on the American Society of Interventional Pain Physicians membership database, an email list was 
generated, and a web-based survey was sent to interventional pain physicians at academic centers, 
private practices, government hospitals, and community settings across the United States. Cervical, 
lumbar, and caudal ESI sections were divided into questions regarding preferences for fluoroscopic 
views, injectates, and techniques.

Results: A total of 261 responses were analyzed. All but one used fluoroscopy for lumbar ESI. 
There were variations in methods to detect intravascular uptake, choice of injectate, and the use of 
particulate steroids for lumbar transforaminal epidural steroid injection (TFESI).

Limitations: The response rate is a limitation, and thus the results may not be representative of 
all pain medicine physicians in the United States.

Conclusions: Since the 2015 multidisciplinary pain workgroup recommendations were made 
for ESI, there appears to be a trend towards following these guidelines compared to prior surveys 
looking at ESI practices. However, our survey shows there continues to be variations in ESI practice 
that deviates from these guidelines. 
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LLow back and neck pain are common, with a 
lifetime prevalence for each of approximately 
40-50% (1,2). Epidural steroid injections (ESI) 

are one of the most commonly performed spinal 
procedures, providing short to intermediate-term relief 
of low back and neck pain (3-6). In the interlaminar 
approach, injection to the epidural space is performed 

between two adjacent laminae. The transforaminal 
approach allows for a more direct approach to the 
neuroforaminal space.  

Though generally safe, there have been rare in-
stances of catastrophic complications associated with 
ESIs. Transforaminal ESIs (TFESIs) have been implicated 
in serious neurologic injury from intravascular injection, 

Pain Physician 2022; 25:E857-E862 • ISSN 2150-1149



Pain Physician: September/October 2022 25:E857-E862

E858  www.painphysicianjournal.com

particularly cervical TFESIs. Particulate steroid injection 
may cause embolization if given intravascularly and 
lead to stroke or spinal cord infarct. Although there 
have been dozens of cases of catastrophic complica-
tions with TFESIs, two-thirds of cases involving spinal 
cord injury in the American Society of Anesthesiologists 
(ASA) Closed Claims Project occurred during ILESI rather 
than TFESI (7). Mounting concerns regarding safety led 
to a Food and Drug Administration (FDA) warning in 
2014 regarding the potential for neurologic adverse 
events with ESIs (8). The FDA coordinated a  multidisci-
plinary working group to develop recommendations to 
minimize risks with ESIs. The multidisciplinary working 
group published a 2015 statement including 17 consid-
erations to guide ESI practice habits (9). A consensus 
was not reached on all suggestions, and the FDA has 
not modified its initial warnings based on feedback 
from the working group.

The multidisciplinary working group collaboration 
and case review reported that ILESI rarely resulted in 
serious complications, and the majority of case reports 
with adverse outcomes were due to TFESI involving 
particulate steroid. Consequently, this group concluded 
that nonparticulate steroid should be used for cervical 
TFESI while allowing there may be appropriate indica-
tions for particulate steroid use in lumbar TFESI. Other 
suggestions that were offered included the use of fluo-
roscopic imaging, including lateral views, while per-
forming an ESI, as well as the use of light (as opposed 
to heavy) sedation during ESI due to cases in which 
severe neurologic injury occurred in patients who were 
under deep sedation (9).

Several survey studies have been conducted to 
determine ESI practice techniques. In 2002, Cluff et al 
published results of a national survey showing a lack of 
consensus regarding approach as well as wide variation 
within “almost every technical aspect of ESI” (10). Our 
group surveyed ESI practices prior to the publication 
of the consensus opinions from the multidisciplinary 
working group on safeguards during ESIs. The purpose 
of this follow-up study is to further chronicle changes 
in practice patterns in response to changes in training 
and recent literature recommendations. 

Methods

This study was approved by the institutional review 
board of our institution. A 24-item questionnaire was 
created to obtain information on practices related to 
ESI, comprised largely of closed-ended questions. The 
survey included 3 sections: cervical ESI practices, lumbar 

and caudal ESI practices, and provider primary specialty 
and work environment. The ESI sections were further 
divided into questions regarding preferences for fluo-
roscopic views, injectates, and techniques. The survey is 
included as supplementary material.

The survey was distributed using Qualtrics survey 
software via email to 2421 pain medicine physicians at 
academic centers, private practices, government hospi-
tals, and community settings across the United States. 
The email list was based on the American Society of 
Interventional Pain Physicians (ASIPP) membership da-
tabase. Participants were informed that their responses 
were anonymous and were provided with de-identified 
links to the Qualtrics survey. Two reminder emails were 
sent out at 2-month intervals. The survey was open 
between May 6, 2020, and August 9, 2020. Participants 
were instructed to respond as they would have under 
normal practice conditions, excluding the conditions of 
the coronavirus 2019 pandemic, which was ongoing at 
the time of the survey distribution. The data was stored 
on Qualtrics and accessible by the principal investigator 
and members of the research team. 

Descriptive analysis was performed using Microsoft 
Excel and Qualtrics’ data analysis tools.

Results

Demographics
Out of 2421 who received emails with a link to 

the survey, 261 pain medicine physicians participated, 
for a response rate of 11%. The most common primary 
specialty identified by participants was anesthesiology 
with 172 (66%) respondents, followed by physical med-
icine and rehabilitation with 41 (16%). Other primary 
specialties included neurology, orthopedics, radiology, 
and internal medicine. Of all respondents, 160 (61%) 
reported working in private practice, 44 (17%) in aca-
demic settings, and 17 (7%) in public or government 
hospitals; 40 marked other or did not report practice 
setting. More than half of the respondents (144 (55%)) 
were in practice for more than 20 years. 

Cervical ESI Practices
There were 198 respondents for questions regard-

ing the use of fluoroscopic views during interlaminar 
injections. Of these, 74% of respondents use at least 2 
views, with 36% always using anteroposterior (AP) and 
lateral views and 38% always using AP and contralat-
eral oblique (CLO) views. Of the 194 who responded to 
questions about the use of contrast, 54% always use 
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contrast with real-time fluoroscopy. Of the respondents 
who variably use contrast with real-time fluoroscopy, 
33% always use contrast without real-time fluoroscopy. 
Regarding the use of a catheter to inject medications, 
of those who responded, 9% always use a catheter, 
while 42% often or sometimes use a catheter. For 
patients with a documented contrast allergy, 87% of 
respondents would proceed with cervical ILESI. 

For interlaminar injections, the majority (79%) of 
respondents preferred the loss of resistance technique 
to identify the epidural space. 

There were 233 respondents for questions regard-
ing the level of injection for cervical interlaminar injec-
tions. Of these, 7%, 15%, 26%, 62%, and 92% reported 
performing injections at C3-4, C4-5, C5-6, C6-7, and 
C7-T1 levels, respectively; 74% reported performing 
injections only at C6-7 or C7-T1.

There were 222 who responded as to whether they 
performed cervical TFESI; of these, 40% reported per-
forming cervical TFESI. Regarding techniques to detect 
intravascular entry during cervical TFESI, of 88 respon-
dents, 78% always use aspiration while 11% never do. 
Of 84 respondents, 73% always use extension tubing, 
while 12% never do. Of 83 respondents, 35% always use 
a blunt and/or short bevel needle, while 34% never do. 
Of 83 respondents, 19% always use a local anesthetic 
test dose, while 28% never do. Seventy-five responded 
to all 3 questions about the use of imaging to detect 
intravascular entry during cervical TFESI. Of these, 20% 
always use contrast followed by fluoroscopy, 70% al-
ways use contrast with real-time fluoroscopy, and 23% 
always use digital subtraction angiography. 

Lumbar ESI Practices
When asked which approach is generally used first 

in the lumbar spine in a patient without prior spine 
surgery with unilateral symptoms, the majority (~59%) 
reported choosing the transforaminal route first. In 
a patient without prior spine surgery with bilateral 
symptoms, 62% reported using the interlaminar route, 
followed by 28% using a bilateral transforaminal ap-
proach. For a post-laminectomy patient with a same-
level disc recurrence, the majority (66%) reported using 
first the transforaminal route, followed by 15% using a 
caudal approach, and 9%, 6%, and 4% using an inter-
laminar approach below, above, and at the level of the 
disc recurrence, respectively.

There were 198 respondents for questions regard-
ing the use of fluoroscopic views during interlaminar 
injections: all but one used image guidance for lumbar 

interlaminar injections. Of respondents who use im-
age guidance, 61% always use AP and lateral views, 
and 16% always use AP and CLO views. Of those who 
responded to questions about the use of contrast, 55% 
always use contrast with real-time fluoroscopy. Of the 
respondents who variably use contrast with real-time 
fluoroscopy, 51% always use contrast without real-time 
fluoroscopy. In a patient with a documented contrast 
allergy, 93% of respondents would perform lumbar 
ILESI without contrast. Regarding the use of a catheter 
to inject medications, of those who responded, 47% 
never use a catheter, while 6% always use a catheter. 
For interlaminar injections, the majority (88%) of re-
spondents preferred the loss of resistance technique to 
identify the epidural space. 

There were 173 respondents to all 3 questions 
regarding whether supraneural, infraneural, or pos-
terolateral approaches are used for lumbar TFESI; 44% 
often or sometimes use all 3 approaches. For lumbar 
TFESI, 31% of respondents always use a supraneural 
approach, while 6% and 3% always use a posterolat-
eral and infraneural approach, respectively. Regarding 
techniques to detect intravascular entry during lumbar 
TFESI, of 217 respondents, 74% always use aspiration 
while 9% never do. Of 204 respondents, 59% always 
use extension tubing, while 20% never do. Of 205 re-
spondents, 35% always use a blunt and/or short bevel 
needle, while 41% never do. Of 205 respondents, 7% 
always use a local anesthetic test dose, while 47% never 
do. One hundred ninety-six responded to all 3 ques-
tions about the use of imaging to detect intravascular 
entry during lumbar TFESI. Of these 196, 40% always 
use contrast followed by fluoroscopy, 66% always use 
contrast with real-time fluoroscopy, and 3% always 
use digital subtraction angiography. In a patient with 
a documented contrast allergy, 40% of respondents 
would perform TFESI.

Injectate Preferences
Injectate preferences for cervical and lumbar ILESI 

and TFESI are listed in Tables 1 and 2. 

discussion

This survey provides an update on the practices of 
ESI amongst pain medicine physicians and provides de-
tails on specifics of how pain physicians perform these 
procedures. 

Fluoroscopy 
The use of fluoroscopy for ESI has shown some 
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variation amongst providers in the past. In 2002, Cluff 
et al noted only 49% of practices used fluoroscopy for 
ESI (10). In that survey, for lumbar ESI, there was a sig-
nificant difference in private practice groups (77%) vs 
academics (38%) with regard to the use of fluoroscopy. 
Similarly, 73% of respondents reported using fluoros-
copy for cervical ESI in private practice compared to 
39% in academic practice. In 2015, the multidisciplinary 
pain group emphasized its recommendations for the 
use of fluoroscopy (9).   

In 2018 and 2019, there were 2 surveys that we 
sent and were reviewed regarding practice variations 
in ILESIs (11) as well as practice variations in TFESIs (12). 
These surveys were sent out before the recommenda-
tions of the multidisciplinary working group. Regard-
less, all physicians in those surveys used image guidance 
for cervical and lumbar ILESI and TFESI. For this survey, 
all but one physician reported using fluoroscopic views 
for lumbar ESI.

Lateral and/or oblique views are essential for 
needle depth insertion, particularly for cervical ILESI 
(9). Interestingly in 2018, when reviewing lumbar ILESI, 
26.2% always used AP and lateral views, while 9.6% 
used AP and CLO views. The results of this survey show 
a change with a trend toward using 2 views, with 61% 
always using AP and lateral views and 16% always us-
ing AP and CLO views.

In our survey in 2018, 69.6% of respondents used 
more than one view all the time for cervical ILESI, with 
35% using AP + lateral, 26.6% using AP + CLO, and 

8% using all 3. From this 
survey, about 4.4% more 
respondents reported using 
at least 2 views, and there 
was a general trend towards 
using CLO views more, with 
38% always using AP and 
CLO views.

TFESI vs ILESI
Between 1997 and 2014, 

90 serious and sometimes fa-
tal events after ESI were re-
ported to the FDA’s Adverse 
Events Reporting System. 
The majority of these com-
plications were due to either 
direct spinal cord injury or 
infarctions associated with 
TFESIs (8). 

In our survey, it was found that in patients with the 
post-laminectomy syndrome, TFESI was the technique 
selected by 66% of physicians. TFESI was also utilized 
more than ILESI when patients presented with both 
unilateral and bilateral radicular symptoms. 

Spinal cord infarctions were attributed to intra-
vascular particulate steroid injection, arterial injury, or 
plaque dislodgement resulting in embolism. The major-
ity of serious adverse events occurred during cervical 
and thoracic TFESIs; ILESIs and lumbar TFESIs had a 
lower rate of complication (13). 

According to the ASA closed claims database from 
2005 to 2008, out of the 9 cases that were associated 
with spinal cord infarction or stroke from a cervical pain 
procedure, 5 cases were spinal cord infarcts secondary 
to a cervical TFESI with particulate steroid, while 3 cases 
resulted in stroke secondary to intra-arterial injection 
of particulate steroids during TFESI. Direct needle 
trauma was actually found to be more common during 
cervical ILESI (7).

In this survey, 74% reported performing interlaminar 
injections only at C6-7 or C7-T1, compared to 63.3% from 
our survey findings in 2018 (11). This is possibly based on 
reports that at other cervical levels, the epidural space can 
be more narrow and thus more prone to injury (9). 

The use of extension tubing was recommended by 
the multispecialty working group for cervical TFESI to 
detect intravascular injection. In this study, 73%  always 
used the extension tubing in this survey compared to 
69.4% in the 2019 survey (12).

Table 1. Respondents that prefer each local anesthetic in injectate.

Cervical ILESI
(n = 224)

Cervical TFESI 
(n = 91)

Lumbar ILESI
(n = 224)

Lumbar TFESI
(n = 224)

None 99 (44%) 8 (9%) 54 (24%) 23 (10%)

Lidocaine 84 (38%) 56 (62%) 90 (40%) 100 (45%)

Bupivacaine 34 (15%) 21 (23%) 71 (32%) 90 (40%)

Ropivacaine 6 (2%) 5 (5%) 9 (4%) 10 (4%)

Mepivacaine 1 (1%) 1 (1%) 0 1 (1%)

Table 2. Respondents that prefer each steroid in injectate.

Cervical 
ILESI

(n = 224)

Cervical 
TFESI

(n = 90)

Lumbar 
ILESI

(n = 221)

Lumbar 
TFESI

(n = 223)

2nd lumbar 
TFESI

(n = 222)

Betamethasone 35 (16%) 3 (3%) 28 (13%) 21 (9%) 26 (12%)

Dexamethasone 85 (38%) 74 (82%) 45 (20%) 116 (52%) 109 (49%)

Methylprednisolone 73 (32%) 5 (6%) 106 (48%) 48 (22%) 53 (24%)

Triamcinolone 31 (14%) 5 (6%) 42 (19%) 38 (17%) 34 (15%)

None 0 3 (3%) 0 0 0
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The other techniques to prevent intravascular 
injection were acknowledged but not officially recom-
mended by the multidisciplinary pain working group 
for cervical TFESI, which did not show much of a dif-
ference compared to our findings in 2019 (9,12). This 
includes the use of aspiration, which was always per-
formed by 78% of the respondents, and the use of a 
blunt and/or short bevel needle, which less than half 
of the respondents utilized. A local anesthetic test dose 
did not appear to have a general trend amongst the 
physicians: 19% always use a local anesthetic test dose 
while 28% never do.  

Injectate Preferences
The 2015 multidisciplinary pain workgroup had pub-

lished recommendations for ESI, recommending against 
the use of particulate steroids for cervical TFESI (9).

With regards to cervical TFESI, 40% reported do-
ing this procedure compared to our findings in 2019 
of 34%. In this survey, 82% reported using dexametha-
sone during cervical TFESI, and 3% reported no steroid 
use, with 15% using particulate steroids. Our findings 
in 2019 showed that  72.3 % preferred using dexa-
methasone for cervical TFESI, and 4.8% preferred no 
steroids (12). The Clements et al study in 2019 reported 
9% of physicians who responded reported the use of 
particulate steroids for cervical TFESI (14).  

There was more variation in terms of particulate 
use for lumbar compared to cervical TFESI. From the 
multidisciplinary pain working group, while most 
agreed that the use of dexamethasone compared to 
particulate steroids should be used in initial lumbar 
TFESI, there was unanimous agreement that there 
were instances where particular steroids could be used, 
such as a failed treatment with a nonparticulate steroid 
(9). In the Clements study of 2019, 41% reported us-
ing particulate steroids as opposed to dexamethasone 
during lumbar TFESI at some point (14). Our findings 
in 2019 revealed that 36% of respondents preferred 
dexamethasone for lumbar TFESI (12). This is in contrast 
to our current results, which show that when steroids 
were used for lumbar TFESI, 52% used dexamethasone. 
For a second lumbar TFESI, 49% used dexamethasone. 

With regards to cervical ILESI, 44% reported not 
using any local anesthetic for this procedure, which is 
similar to the 46% we found in 2018 (11). This com-
pares to the Clements et al study of 2019, which noted 
that 44% of those surveyed use local anesthetic (14). 
Although no recommendations were made by the mul-
tidisciplinary workgroup, local anesthetic in cervical 

ILESI has been linked to subdural block and high spinal 
with loss of consciousness (15).

Triamcinolone, a particulate steroid, has labeling 
that specifically states that is not to be used for neurax-
ial use, including epidural (16,17), however, it is widely 
used clinically. 

In 2019 we found that 2.4% used triamcinolone 
in cervical TFESI, while our current study interestingly 
showed that it is used 14% of the time. For cervical 
ILESI, 15.6% used triamcinolone in 2018 compared to 
14% for our current study. For lumbar TFESI, the results 
between 2019 and now were similar at approximately 
17%. For lumbar ILESI, it is used 19% compared to 
22.7% in 2018 (11,12). 

Use of Contrast 
In regards to the use of contrast, the multidisci-

plinary pain workgroup recommendations include the 
use of live fluoroscopy for all cervical and lumbar TFESI 
procedures. This appears to be done routinely among 
providers for both lumbar and cervical TFESI, whether 
it was contrast followed by fluoroscopy, always using 
contrast in real time, and always using digital subtrac-
tion angiography (9).  

If a patient has a documented allergy to contrast, 
the majority would still proceed with cervical ESI. In 
the past, the use of contrast for lumbar ESI has been a 
point of no general consensus agreement; however, in 
this survey, the majority of physicians reported that if a 
patient has a documented contraindication to contrast, 
they would still perform lumbar interlaminar ESI. With 
regards to TFESI, in the event of a documented contrast 
allergy, only 23% would still not perform TFESI. 

Limitations 
In an effort to improve our response rate, it is 

important to consider the length of time respondents 
would need to spend to complete the survey. A relevant 
topic that was not addressed in this survey is the use of 
sedation, particularly for cervical ESI. The 2015 multi-
disciplinary group agreed that if sedation were to be 
used, the patient should be able to communicate pain 
or other adverse events that could be related to the 
procedure (9). It has been found that the use of seda-
tion and general anesthesia during cervical procedures 
has been linked to higher rates of spinal cord injury (7). 

Recall bias is always a potential limitation as the 
physicians responding to this survey are relying on their 
memory to answer these questions. Additionally, rea-
sons for a physician’s preference for injectate or tech-
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nique were not surveyed, which could be important 
to understanding the differences in certain practice 
techniques.  

In regards to nonresponse bias, there was a re-
sponse rate of 11% out of 2421 pain medicine physi-
cians. There was no clear reason as to why certain 
physicians responded while others did not. In terms of 

demographics, the majority of physicians were from 
private practice, as compared to academic settings or 
from public/ government hospitals. More than half 
were in practice for more than 20 years. Thus, it is pos-
sible that the survey tended to reflect the practices of 
more experienced private practice pain physicians. 

1. Cohen SP. Epidemiology, diagnosis, 
and treatment of neck pain. Mayo Clin 
Proc 2015; 90:284-299.

2. Manchikanti L, Singh V, Falco FJ, 
Benyamin RM, Hirsch JA. Epidemiology 
of low back pain in adults. 
Neuromodulation 2014; 17 Suppl 2:3-10.

3. Sharma AK, Vorobeychik Y, Wasserman 
R, et al. The effectiveness and risks 
of fluoroscopically guided lumbar 
interlaminar epidural steroid injections: 
A systematic review with comprehensive 
analysis of the published data. Pain Med 
2017; 18:239-251.

4. MacVicar J, King W, Landers MH, 
Bogduk N. The effectiveness of lumbar 
transforaminal injection of steroids: A 
comprehensive review with systematic 
analysis of the published data. Pain Med 
2013; 14:14-28.

5. Conger A, Cushman DM, Speckman RA, 
Burnham T, Teramoto M, McCormick 
ZL. The effectiveness of fluoroscopically 
guided cervical transforaminal epidural 
steroid injection for the treatment of 
radicular pain; A systematic review and 
meta-analysis. Pain Med 2020; 21:41-54.

6. Kaye AD, Manchikanti L, Abdi S, et 
al. Efficacy of epidural injections in 
managing chronic spinal pain: A best 
evidence synthesis. Pain Physician 2015; 
18:E939-E1004.

7. Rathmell JP, Michna E, Fitzgibbon 
DR, Stephens LS, Posner KL, Domino 
KB. Injury and liability associated with 
cervical procedures for chronic pain. 
Anesthesiology 2011; 114:918-926.

8. Racoosin JA, Seymour SM, Cascio L, 
Gill R. Serious neurologic events after 
epidural glucocorticoid injection — The 
FDA’s risk assessment. N Engl J Med 
2015; 373:2299-2301.

9. Rathmell JP, Benzon HT, Dreyfuss P, 
et al. Safeguards to prevent neurologic 
complications after epidural steroid 
injections. Anesthesiology 2015; 
122:974-984.

10. Cluff R, Mehio AK, Cohen SP, Chang Y, 
Sang CN, Stojanovic MP. The technical 
aspects of epidural steroid injections: 
A national survey. Anesth Analg 2002; 
95:403-408.

11. Doan L, Patel H, Aronova Y, Gharibo 
C. Variations in interlaminar epidural 
steroid injection practice patterns 
by interventional pain management 
physicians in the United States. Pain 
Physician 2018; 21:E493-E499.

12. Doan LV, Narvaez F, Fakhry M, Padjen 
K, Gharibo CG. Variations of technique 
in transforaminal epidural steroid 
injections and periprocedural practices 
by interventional pain medicine 
physicians in the United States. Pain 

Physician 2019; 22:E435-E440.
13. Gharibo CG, Varlotta GP, Rhame EE, Liu 

EC, Bendo JA, Perloff MD. Interlaminar 
versus transforaminal epidural steroids 
for the treatment of subacute lumbar 
radicular pain: A randomized, blinded, 
prospective outcome study. Pain 
Physician 2011; 14:499-511.

14. Clements N, Vydra D, Cushman DM, et 
al. Trends in steroid agent and diluent 
choices for epidural steroid injections: 
a survey of Spine Intervention Society 
physicians. Reg Anesth Pain Med 2019; 
rapm-2018-100366.

15. Bansal S, Turtle MJ. Inadvertent 
subdural spread complicating cervical 
epidural steroid injection with local 
anaesthetic agent. Anaesthesia Intensive 
Care 2003; 31:570-572.

16. KENALOG-10 INJECTION 
(triamcinolone acetonide injectable 
suspension, USP), in Company 
B-MS (ed). FDA, www.accessdata.
f d a . g o v / d r u g s a t f d a _ d o c s /
label/2018/012041s045lbl.pdf.

17. Dietrich TJ, Sutter R, Froehlich JM, 
Pfirrmann CW. Particulate versus 
non-particulate steroids for lumbar 
transforaminal or interlaminar epidural 
steroid injections: An update. Skeletal 
Radiol 2015; 44:149-155.

RefeRences


