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Current practices of cervical epidural block for
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Background: Cervical epidural block (CEB) is an effective intervention for managing cervical radicular pain. This
study aimed to investigate the current status of performing CEB in South Korea.

Methods: Pain physicians affiliated with the Korean Pain Society were asked to complete anonymous questionnaires
regarding CEB between September and October 2022. The questionnaire consisted of 24 questions assessing the
current status and methods of CEB in detail.

Results: Of the 198 surveys collected, 171 physicians (86.4%) reported performing CEB. Among those, the majority
(94.7%) used fluoroscopy during the procedure. The paramedian interlaminar (IL) approach was the most preferred
method (50.3%). Respondents performing fluoroscopic-guided IL CEB were categorized into two groups based
on clinical experience: those with <10 years of experience (<10-year group, n = 91) and those with >10 years of
experience (>10-year group, n = 71). The proportion of physicians obtaining informed consent in the <10-year group
and >10-year group was 50.5% and 56.3%, respectively. When entering the epidural space during IL CEB, the
contralateral oblique view was the second most frequently used in both groups (<10-year group, 42.9%; >10-year
group, 29.6%). In targeting the upper cervical lesions (C3-4), the proportion of respondents who used an IL space
higher than C6-7 was 17.6% in the <10-year group and 29.5% in the >10-year experience group.

Conclusions: This study demonstrated variability in the CEB technique used by pain physicians in South Korea. The
findings highlight the need for education on informed consent and techniques to enhance safety.
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INTRODUCTION

Cervical epidural block (CEB) is frequently performed
on patients with cervical radicular pain unresponsive
to conservative treatments, including exercise therapy
and medication [1]. CEB can be performed by using an
interlaminar (IL) or transforaminal approach [2], with
the IL approach being most commonly used due to the
risk of major neurologic complications associated with
the transforaminal approach [1]. CEB can be performed
using either landmark-based or fluoroscopic guidance,
with fluoroscopic guidance being the standard method.
Recently, an ultrasound-guided approach for transfo-
raminal CEB has been suggested [3].

The efficacy of CEB, including IL and transforaminal
CEB, was evaluated in a previous systematic review and
guidelines, which provided evidence supporting its effi-
cacy [2,4]. Complications associated with CEB are usually
minor, but rare major complications such as spinal cord
injury, inadvertent intrathecal injection, or anterior spi-
nal artery syndrome can occur [5]. Therefore, conducting
the procedure with the utmost safety is critical. Recently,
techniques such as the contralateral oblique (CLO) view
have been introduced to enhance the safety of CEB [6-8],
accompanied by the publication of updated safety guide-
lines [9].

Despite the accumulating evidence to enhance the
safety of CEB, no reports exist on the current status of
CEB performance by pain physicians in South Korea.
Therefore, this study aimed to investigate the actual per-
formance status of CEB in South Korea.

MATERIALS AND METHODS

The requirement for ethical approval for this study was
waived by the Institutional Review Board of Wonkwang
University Hospital (IRB ID number: WKUH 2022-09-004-
001). The survey was conducted by the Training & Edu-
cation Committee of the Korean Pain Society between
September and October 2022. Based on the results of this
anonymous survey, this manuscript was drafted in 2024.
The survey questionnaire was distributed via email to
5,479 pain physicians who are members of the Korean
Pain Society. The questionnaire consisted of 24 questions
assessing the current methods and status of CEB in detail.
The survey assessed the demographic characteristics
of the physicians and whether they performed CEB. For
physicians who reported performing CEB, the authors
inquired about their preferred methods of guidance

(landmark, fluoroscopic, or ultrasound guidance) and ap-
proach (IL, transforaminal). Additionally, physicians who
reported performing fluoroscopic IL CEB were further
questioned about procedural characteristics and compli-
cations related to the procedure. The current status of us-
ing the CLO view in fluoroscopic IL CEB was investigated.

1. Statistical analysis

Categorical variables were represented as frequencies
(percentages). All respondents were divided into two
groups: the CEB performer group and the non-performer
group. Demographic data were compared between the
two groups. A subgroup analysis was performed on re-
spondents who reported conducting fluoroscopic IL
CEB. Given that the CLO view was first reported approxi-
mately 10 years ago, respondents were categorized into
two groups based on their years of clinical experience:
those with more than 10 years of experience (the >10-
year group) and those with 10 years of experience or less
(the <10-year group). Between-group comparisons were
evaluated with the chi-squared test or Fisher's exact test
for categorical variables, as appropriate. Fisher’s exact
test was used when expected cell counts of less than 5
comprised 25% or more of a table. Data were analyzed
using SPSS version 21.0 (SPSS Inc.).

RESULTS

1. Demographics of survey respondents

A total of 198 pain physicians completed the question-
naire. The demographic characteristics of the survey re-
spondents are summarized in Table 1. Of all respondents,
171 physicians (86.4%) indicated that they performed
CEBs, while the remaining 27 physicians (13.6%) reported
that they did not. Among the demographic variables, only
age was significantly different between the CEB perform-
er group and the non-performer group (P = 0.046). In the
CEB performer group, the age group most frequently per-
forming cervical blocks was 30-39.

2. Procedural characteristics of respondents
according to clinical experience

Among the 171 CEB performers, the paramedian IL ap-
proach was the most preferred (paramedian IL, 86, 50.3%;
midline IL, 74, 43.3%; transforaminal, 11, 6.4%). Most
physicians performed CEB under fluoroscopic guidance
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Table 1. Demographic data of the survey respondents

CEB Non
Variables performer performer P value
(n=171) (n=27)
Age group (yr) 0.046
20-29 2 (24.6) 7 (25.9)
30-39 5 (49.7) 7 (25.9)
40-49 29 (17.0) 8 (29.6)
50-59 13 (7.6) 3(11.1)
>60 2(1.2) 2(7.4)
Sex
Male 143 (83.6) 25(92.6) 0.384
Female 28 (16.4) 2 (7.4)
Workplace
Primary clinic 93 (54.4) 20 (74.1) 0.126
Secondary hospital 29 (17.0) 5(18.5)
Tertiary hospital 48 (28.1) 2(7.4)
Other 1(0.6) 0(0)
Experience (yr)
<1 8 (4.7) 1(3.7) 0.993
>1to<b 41 (24.0) 7 (25.9)
>5to <10 44 (25.7) 7 (25.9)
>10 78 (45.6) 12 (44.4)

Values are presented as number (%).
CEB: cervical epidural block.

(162, 94.7%), and all of them employed fluoroscopic-
guided IL CEB.

The procedural characteristics in the subgroup analysis
of respondents who reported performing fluoroscopic-
guided IL CEB were divided according to their years of
clinical experience in Table 2. The percentage of physi-
cians always obtaining informed consent in the <10-
year group and the >10-year group was 50.5% and 56.3%,
respectively. Patient position, LOR technique, and needle
type significantly differed between the >10-year group
and the <10-year group (patient position, P = 0.001; LOR
technique, P = 0.008; needle type, P = 0.033). In both
groups, the prone position (lowering the arm to the body,
raising the arm to the head) was the most frequently used
in both the <10-year group (94.5%) and the >10-year
group (73.3%).

3. Identification of epidural space under
fluoroscopic guidance

When entering the epidural space during a fluoroscopic-

guided IL CEB, the lateral view was the most frequently
used in both groups (<10-year group, 46.2%; >10-year
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Table 2. Procedural characteristics of respondents according
to clinical experience when performing the fluoroscopic-guided
cervical interlaminar epidural block

<10-year  >10-year
Variables experience experience P value
(n=91) (n=71)

Informed consent 0.346
Always 46 (50.5) 40 (56.3)
Sometimes 10 (11.0) 11 (15.5)

No 35(38.5) 20(28.2)

Patient position 0.001
Lowering arm to body 78 (85.7) 44 (62.0)

Raising arm to head 8(8.8) 8(11.3)
Sitting 5 (5.5) 18 (25.4)
Other® 0(0) 1(1.4)

Midline gap of LF 0.137
Know 80 (87.9) 68 (95.8)

Do not know 11 (12.1) 3(4.2)

Detecting epidural space 0.209
LOR with air 18 (19.8) 23(32.4)

LOR with saline 36 (39.6) 22 (31.0)
LOR with air and saline 30 (33.0) 17 (23.9)
LOR with contrast dye 5 (5.5) 5(7.0)
Hanging drop method 2(2.2) 4 (5.6)

LOR technique 0.008
Intermittent 55(60.4) 56 (78.9)
Continuous pressure 36 (39.6) 14 (19.7)

Both 0(0) 1(1.4)

Needle type 0.033
Tuohy 24 gauge 0(0) 1(1.4)

Tuohy 22 gauge 46 (50.5) 50 (70.4)
Tuohy 20 gauge 35(38.5) 15(21.1)
Tuohy 18 gauge 8 (8.8) 3(4.2)
Other” 2(2.2) 2(2.8)

Use of epidural catheter 0.362
Yes 22 (24.2) 20(28.2)
Sometimes 18 (19.8) 19 (26.8)

No 51(56.0) 32(45.1)

Values are presented as number (%).

LF: ligamentum flavum, LOR: loss of resistance.

“Other includes the swimmer’s position and the lateral decubitus posi-
tion. °Other include spinal needles (Quincke) and blunt needles.

group, 52.1%), with the CLO view being the second most
frequently used in both groups (<10-year group, 42.9%;
>10-year group, 29.6%) (Table 3). The proportion of
physicians familiar with the CLO view was significantly
higher in the <10-year group compared to that in the >10-
year group (P = 0.036). The proportion of physicians us-
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Table 3. Fluoroscopic views that respondents use when advancing the needle to identify the epidural space during cervical

interlaminar epidural block according to clinical experience

Variables <10-year experience (n = 91) >10-year experience (n = 71) P value
Fluoroscopic view 0.158
CLO 39 (42.9) 21 (29.6)
Lateral 42 (46.2) 37 (52.1)
AP 7(7.7) 12 (16.9)
CLO and lateral 1(1.1) 0 (0)
AP and lateral 1(1.1) 1(1.4)
CLO, AP, and lateral 1(1.1) 0 (0)
Whether know CLO view 0.036
Yes 86 (94.5) 59 (83.1)
No 5 (5.5) 12 (16.9)
Use CLO 0.065
Yes 41 (45.1) 21 (29.6)
No 50 (54.9) 50 (70.4)
Reasons not to use CLO 0.150
Lack of knowledge 3(6.0) 9 (18.0)
Lack of experience 18 (36.0) 20 (40.0)
No training CLO view 9 (18.0) 6 (12.0)
Not necessary 11 (22.0) 12 (24.0)
Limitation to use CLO 9 (18.0) 3(6.0)

Values are presented as number (%).
AP: anteroposterior, CLO: contralateral oblique.
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Fig. 1. Proportion of physicians using the contralateral oblique (CLO) view (A) and reasons not to use CLO (B) according to clinical

experience.

ing the CLO view was higher in the <10-year group, albeit
not statistically significant (<10-year group, 45.1%; >10-
year group, 29.6%; P = 0.065; Fig. 1A). In both groups,
the primary reason for not using the CLO view was a lack
of experience (<10-year group, 36.0%; >10-year group,
40.0%; Fig. 1B).

4. Access level of the epidural space for upper
(C3-4) and lower (C6-7) cervical lesions in
fluoroscopic-guided IL CEBs

In fluoroscopic-guided IL CEBs, the access level of the
epidural space for upper (C3-4) and lower (C6-7) cervical
lesions did not significantly differ between the <10-year
group and the >10-year group (upper cervical lesions, P
= 0.328; lower cervical lesions, P = 0.142; Table 4). When
performing IL CEB for the upper cervical lesions (C3-4),
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Table 4. Access level of epidural space for upper (C3-4) and lower (C6-7) cervical lesions in fluoroscopic-guided interlaminar

cervical epidural blocks

Variables <10-year experience (n =91) > 10-year experience (n = 71) P value

Upper cervical lesions (C3-4) 0.328

Same level (C3-4) 2(2.2) 4 (5.6)

One level below (C4-5) 14 (15.4) 17 (23.9)

C6-7 or C7-T1 with a catheter 17 (18.7) 14 (19.7)

C6-7 or C7-T1 without a catheter 51 (56.0) 30 (42.3)

Do not perform IL CEB for C3-4 7(7.7) 5(7.0)

Depends on the case 0 (0) 1(1.4)
Lower cervical lesions (C6-7) 0.142

Same level (C6-7) 45 (49.5) 41 (57.7)

Below C7 without a catheter 40 (44.0) 29 (40.8)

Below C7 with a catheter 4.(4.4) 0 (0)

Do not perform IL CEB for C6-7 2(2.2) 0(0)

Depends on the case 0 (0) 1(1.4)

Values are presented as number (%).
CEB: cervical epidural block, IL: interlaminar.

Table 5. Fluoroscopic technique to detect intravascular injections during fluoroscopic-guided cervical interlaminar epidural blocks

according to clinical experience

Variables <10-year experience (n = 91) >10-year experience (n = 71) P value
0.437
DSA only 28 (30.8) 13(18.3)
Real-time fluoroscopy image only 44 (48.4) 40 (56.3)
Both 1(1.2) 2(2.8)
One of the two must be checked 4(4.4) 3(4.2)
Depends on the case 14 (15.4) 13 (18.3)

Values are presented as number (%).
DSA: digital subtraction angiography.

the most frequently used method was C6-7 or C7-T1 IL
CEB without a catheter in both groups (<10-year group,
56.0%; >10-year group, 42.3%). In contrast, the second
most frequently used method in the <10-year group was
C6-7 or C7-T1 IL CEB with a catheter (18.7%), while in
the >10-year group, it was one level below IL CEB (C4-5
IL CEB for a C3-4 target level, 23.9%). The proportion of
respondents who used an IL space higher than C6-7 was
17.6% in the <10-year group and 29.5% in the >10-year

group.

5. Fluoroscopic methods for detecting intravascular
injection

For detecting intravascular injections during fluoroscop-
ic-guided IL CEB, real-time fluoroscopy imaging was the
most frequently used technique in both groups (<10-year
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group, 48.4%; >10-year group, 56.3%), with digital sub-
traction angiography being the second most frequently
used technique in both groups (<10-year group, 30.8%;
>10-year group, 18.3%) (Table 5).

6. Complications of CEB under fluoroscopic
guidance experienced by respondents

The proportion of respondents who experienced any
complications was 51.6% in the <10-year group and
59.2% in the >10-year group, with no significant differ-
ence between the two groups (P = 0.426; Table 6). Major
complications were experienced by 18 (11.1%) of the
total respondents (8 [8.8%)] of the <10-year group and 10
[14.1%] of the >10-year group, P = 0.321).
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Table 6. Complications experienced by respondents according to clinical experience with the fluoroscopic-guided cervical

interlaminar epidural block (multiple responses)

<10-year experience

>10-year experience

Variables (n=91) (n=71) P value

Any complication 0.426
Did not experience 4 (48.4) 29 (40.8)

Experienced 7 (51.6) 42 (59.2)

Major complications 8(8.8) 10 (14.1) 0.321
Spinal cord injury (paraplegia/quadriplegia) 2(2.2) 3(4.2) 0.654
Infection or epidural abscess 2(2.2) 2(2.8) 0.801
Epidural hematoma 4.(4.4) 7 (9.9) 0.214

Values are presented as number (%).

DISCUSSION

This survey provides a snapshot of the practices of CEB
among pain physicians, detailing how these procedures
are performed in South Korea. To the best of the authors’
knowledge, this is the first study to evaluate this issue.

Clinically informed consent must be obtained before
performing invasive medical and surgical procedures [10].
However, this survey revealed that only approximately
50% of physicians always obtained informed consent,
while 30-40% never did. CEB is a procedure that can
cause rare but catastrophic complications, such as spinal
cord injury, epidural abscess, or epidural hematoma. In
this survey, more than half of the respondents experi-
enced complications, with over 10% encountering major
complications despite their years of clinical experience
and utilization of fluoroscopic guidance. Given these
risks, it is crucial to emphasize the importance of obtain-
ing informed consent by clearly informing patients of
potential risks and ensuring training in safe and accurate
procedural techniques.

The CLO view enhances safety when performing an
IL CEB. A previous randomized controlled trial reported
that when performing an IL CEB, the CLO view showed
superiority to the lateral view in terms of needling time,
success rate on the first attempt, total number of needle
passes, needle tip visualization, and needle tip location
[7]. A recent prospective observational study evaluating
the safety profile of the CLO view in IL CEB observed that
among the 393 patients who received IL CEB with the
CLO view, there were no cases of dural puncture or spinal
cord injury [8]. Furthermore, all needle tips were visual-
ized during the procedure. Despite the demonstrated
superiority of the CLO view, it was utilized by only 45.1%
of physicians in the <10-year experience group and 29.6%
in the >10-year experience group in Korea. The primary

reason for not utilizing the CLO view in both groups was
a lack of experience. Educational workshops or confer-
ences organized by the related medical society should be
enhanced to facilitate the learning process and skill de-
velopment.

In the present results, the majority of physicians pre-
ferred the prone position for patients when performing
IL CEB, while those with over ten years of clinical expe-
rience favored the sitting position. The sitting position
allows the operator to more effectively flex the cervical
spine, thereby enlarging the IL space for needle inser-
tion. Additionally, the sitting position tends to be more
comfortable for the patient [11]. Furthermore, before the
introduction of fluoroscopic-guided CEB, the procedure
was performed using landmark-based techniques, typi-
cally in the sitting position. This historical practice might
have influenced the preference for the sitting position
among physicians with more than ten years of clinical
experience. The limitation of the sitting position is that it
allows only a lateral view, whereas the prone position en-
ables the use of the CLO view, which has a superior safety
profile. Moreover, the likelihood of patient movement
during needle manipulation can be decreased in the
prone position rather than the sitting position. Although
an experienced physician may safely and effectively per-
form the IL CEB in both positions, using the CLO view in
the prone position may be more appropriate for novice
physicians, given its enhanced safety profile.

In this survey, when performing IL CEB targeting the
C3-4 level, C4-5 IL CEB was the third most frequently
used method in the <10-year group and the second most
frequently used method in the >10-year group. Addition-
ally, the proportion of respondents who used an IL space
higher than C6-7 was 17.6% in the <10-year group and
29.5% in the >10-year group. Ongoing controversy exists
regarding the optimal IL level for IL CEB. Recent safety
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recommendations published by an expert multidisci-
plinary working group suggested performing IL CEB at
the C7-T1 level, but preferably not higher than the C6-
C7 level, due to the wider cervical epidural space at the
C6-T1 [9,12]. Conversely, a few authors assert that IL CEB
above C6-7 is as safe as IL CEB at C7-T1 and C6-7 [13,14].
Until further evidence is gathered, it may be advisable for
novice physicians to perform IL CEB at the C6-7/C7-T1
level, considering the wider epidural space. For targets in
the high cervical region, IL CEB at the C6-7 or C7-T1 with
an epidural catheter could be recommended.

In this survey, approximately one-third of respondents
indicated that the insurance fees for CEB under the Ko-
rean National Health Insurance Reimbursement System
are insufficient, as they do not adequately reflect the risks
associated with CEB. Therefore, future revisions of the
reimbursement system need to be adjusted.

This study had several limitations. First, due to its sur-
vey-based design, there is potential for social desirability
bias, especially when reporting on informed consent or
complications. The authors attempted to minimize this
bias by conducting an anonymous survey. Second, con-
cerning nonresponse bias, the study results might not
fully represent the perspectives of all physicians in South
Korea. Demographically, a majority of responding physi-
cians were from primary clinics rather than secondary or
tertiary hospitals. Thus, the survey results may predomi-
nantly reflect the practices of pain physicians in primary
care settings.

In conclusion, the authors’ findings identify areas
needing improvement in the practice of Korean pain phy-
sicians performing CEB. Informed consent must be ob-
tained before performing any procedure, especially those
with the potential for catastrophic complications, such as
CEB. Given the possibility of rare but serious complica-
tions, conducting the procedure with the utmost safety is
critical. Techniques for enhancing safety, such as the CLO
view, have been introduced recently but are not widely
used in South Korea, mainly due to a lack of experience
and education. Educational workshops or conferences
organized by the related medical society to facilitate the
learning process and skill development are needed, along
with ongoing surveys to assess the performance status of
CEB.
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