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Pain originating in the cervical or lumbar spine remains a major
clinical and socioeconomic burden. It is important to distinguish be-
tween axial pain and radicular pain, the latter arising from a nerve root
and radiating toward the arm or leg, presenting as neuropathic pain.
Epidural injections targeting the ventral and dorsal nerve roots are very
frequently performed interventions for disc herniations and lumbar
sciatica. Therefore, epidural injections are often used for radicular pain
but also sometimes for axial pain. Typically, anti-inflammatory and
analgesic medications are used.

In Germany, there is a historical practice of administering spinal
injections without imaging, which continues to be taught. Numerous
anatomical structures can be targeted in this manner, including the joint
space of a facet joint, the joint capsule, the spinal nerve, a nerve root, or
the epidural space. However, uniform terminology for these procedures
is lacking; broad and imprecise terms such as “spinal” or “paravertebral”
injections are common, and the abbreviation “PRT” (“periradicular
therapy™) is often used indiscriminately. Procedures using imaging and
considerations of the evidence for individual injection methods are only
very slowly being accepted, resulting in substantial heterogeneity in
techniques, medications, and indications. Therefore, the German Spine
Society (Deutsche Wirbelsaulengesellschaft, DWG) commissioned a
guideline on epidural injections, which was published via the Associa-
tion of the Scientific Medical Societies of Germany (AWMF) [1].

To evaluate effectiveness and formulate clear recommendations, the
guideline systematically examined different injection techniques and
anatomical regions, separately addressing cervical and lumbar proced-
ures and transforaminal, interlaminar, and caudal approaches. The role
of imaging guidance was also assessed. The overall goal was a structured
risk-benefit evaluation that supports clinical decision-making regarding
access routes, indications, technical implementation, pharmacologic
agents, and potential risks.

The guideline was published by the AWMF on June 27, 2025. It
comprises a long version, a short version, a patient-oriented summary, a
detailed methodological report, and comprehensive evidence tables
(including GRADE assessments). All materials are freely accessible at
https://register.awmf.org/de/leitlinien/detail/151-005.

Evidence appraisal followed a structured literature review using the
Grading of Recommendations, Assessment, Development and Evalua-
tion (GRADE) methodology [2]. Evidence quality was categorized as
high, moderate, low, or very low, reflecting the confidence that
observed effect sizes represent true effects [3]. The completed guideline
was further evaluated using the AGREE II instrument to ensure meth-
odological rigor and transparency [4].

A multidisciplinary workgroup comprising anesthesiologists, neu-
rologists, neuroradiologists, neurosurgeons, orthopedic and trauma
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surgeons, radiologists, physiotherapists, and patient representatives
participated in all stages of the process. Together, they formulated 14
clinical PICO questions, selected and evaluated the literature, and
drafted recommendations [5]. Recommendation strength followed three
levels (A: strong; B: weak; 0: open), with expert consensus (EC) applied
where evidence was lacking.

Consensus was achieved through a modified Delphi process and
finalized during a conference moderated by the AWMF. Internal and
external reviews were systematically documented, including all major
revisions and final voting results. The AWMF confirmed full compliance

with criteria for an guideline according to AGREE II standards.

Question 1: How are epidural injections defined?

1.1 There are three different access routes ~ Recommendation: A
to the epidural space (transforaminal, Quality of evidence: high.
interlaminar and caudal), which 100 % consensus (11 of 11 elected
should be differentiated regarding officials)
indication, efficacy, risks and
implementation.

1.2 The term periradicular therapy, Quality of evidence: high 100 %
abbreviated PRT, refers to an image- consensus (11 of 11 elected
guided transforaminal injection into officials)
the epidural space at a defined nerve
root.

1.3 In a transforaminal injection, the Recommendation: B
contrast agent or medication should Quality of evidence: low.
reach the preganglionic epidural 100 % consensus (11 of 11 elected
space. officials)

1.4 In an interlaminar injection, the drug Recommendation: B

should reach the ventral epidural
space.

Quality of evidence: low.
100 % consensus (11 of 11 elected
officials)

Question 2: What are the indications and evidence for diagnostic transforaminal
epidural injections?

2.1 A transforaminal diagnostic injection Recommendation: 0
may be performed to identify a painful ~ Quality of evidence: very low.
nerve root. 100 % consensus (11 of 11 elected
officials)
2.2 A diagnostic transforaminal injection Recommendation: B

should be performed with a small
amount of local anesthetic (0.2-0.3
ml).

Quality of evidence: very low.
100 % consensus (11 of 11 elected
officials)

Question 3: What are the indications and evidence for therapeutic
transforaminal injections?

3.1 Transforaminal therapeutic injections Recommendation: 0
with fluoroscopy can be considered for ~ Quality of evidence: very low.
radicular complaints originating from 100 % consensus (11 of 11 elected
the cervical spine. officials)

3.2 Transforaminal therapeutic injections Recommendation: B

with fluoroscopy should be offered for
radicular pain due to lumbar disc
herniation.
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Quality of evidence: high.
100 % consensus (11 of 11 elected
officials)
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Question 4: What are the indications and evidence for interlaminar injections?

4.1

4.2

4.3

4.4

Interlaminar injections with
fluoroscopy can be considered for
radicular complaints originating from
the cervical spine.

Interlaminar injections can be
considered for radicular complaints
originating from the lumbar spine.

Interlaminar injections should not be
performed in patients with back pain
without a morphological correlate or
without a radicular component.
Interlaminar injections in the lumbar
spine should be performed using
imaging techniques if the technical
requirements are met.

Recommendation: 0

Quality of evidence: high.

100 % consensus (11 of 11 elected
officials)

Recommendation: 0

Quality of evidence: moderate.
90.9 % consensus (10 of 11
elected officials, 1 abstention)
Recommendation: B

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)

Recommendation: B

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)

Question 5: What are the indications and evidence for caudal injections?

5.1

5.2

A caudal injection may be considered
for lumbosciatica.

A caudal injection should be
performed using imaging guidance.

Recommendation: 0

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)

Recommendation: B

Quality of evidence: low.

90.9 % consensus (10 of 11
elected officials, 1 abstention)

Question 6: Is non-interventional, conservative therapy a prerequisite before an
epidural injection?

6.1

6.2

6.3

An epidural injection can be
performed for acute, subacute, and
chronic pain. The timing of an epidural
injection must be individually
determined for each patient.

Patients with chronic pain should
undergo drug therapy and
physiotherapy before an epidural
injection.

In patients with chronic pain, epidural
injection should be embedded in an
interdisciplinary overall concept based
on the biopsychosocial model.

Recommendation: 0

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)

Recommendation: B

Quality of evidence: low.

90.9 % consensus (10 of 11
elected officials, 1 abstention)
Expert consensus.

100 % consensus (11 of 11 elected
officials)

Question 7: What imaging guidance is necessary for an epidural injection?

7.1

7.2

7.3

7.4

7.5

The gold standard for transforaminal
and interlaminar injections is
fluoroscopy. Transforaminal injections
and interlaminar injections in the
cervical and lumbar spine should be
performed under fluoroscopy.

CT or ultrasound can be used for
transforaminal and interlaminar
injection.

If CT is used as an imaging modality,
CT fluoroscopy can be performed
without the need for a planning scan.

Caudal epidural injections should be

performed with fluoroscopy.

Ultrasound can be used for a caudal
injection.

Recommendation: B

Quality of evidence: high.
90.9 % consensus (10 of 11
elected officials, 1 abstention)

Recommendation: 0

Quality of evidence: low.

81.8 % consensus (9 of 11 elected
officials, 2 abstentions)
Recommendation: 0

Quality of evidence: low.

81.8 % consensus (9 of 11 elected
officials, 2 abstentions)
Recommendation: B

Quality of evidence: low.

90.9 % consensus (10 of 11
elected officials, 1 abstention)
Recommendation: 0

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)

Question 8: What technical considerations should be made when performing an
epi-dural injection?

8.1

8.2

8.1 Sedation with a responsive patient
can be performed with adequate
monitoring during an epidural
injection.

When planning the access for a
transforaminal injection of the lumbar
spine, the infraneural approach should
be considered in addition to the classic
subpedicular (supraneural) approach.

Recommendation: 0

Quality of evidence: moderate.
100 % consensus (11 of 11 elected
officials)

Recommendation: A

Quality of evidence: high.

100 % consensus (11 of 11 elected
officials

(continued on next column)

8.3

8.4

8.5

For an interlaminar approach to the
cervical or lumbar spine, a parasagittal
approach should be used.

A contralateral oblique view should be
used to detect needle depth and
contrast medium spread during an
interlaminar approach under
fluoroscopy.

A cervical interlaminar injection
should be performed at the level of C7-
T1 but not cranial to C6-7.

Recommendation: A

Quality of evidence: high.

100 % consensus (11 of 11 elected
officials)

Recommendation: B

Quality of evidence: moderate.
90.9 % consensus (10 of 11
elected officials, 1 abstention)

Recommendation: B

Quality of evidence: very low.
81.8 % consensus (9 of 11 elected
officials, 2 abstentions)

Question 9: Which medications are suitable for an epidural injection?

9.1

9.2

9.3

9.4

9.5

9.6

A mixture of ropivacaine with
dexamethasone should not be used for
transforaminal epidural injection
because crystals may form which may
cause embolism if injected intra-
arterially.

A recommendation as to whether
steroid improves the efficacy of an
epidural injection and in what dosage
it should be used cannot be given.
For a transforaminal injection in the
cervical spine, only non-particulate
steroid (e.g. dexamethasone) should
be used.

For a transforaminal injection in the
lumbar spine, a non-particulate steroid
(e.g., dexamethasone) should be the
first choice.

For epidural use, steroid preparations
without preservatives (such as benzyl
alcohol) should be preferred.

At the time of publication of this
guideline, steroid preparations are not
approved for epidural use
(interlaminar, transforaminal,
periradicular). Their use is therefore
off-label.

Recommendation: A

Quality of evidence: low.
90.9 % consensus (10 of 11
elected officials, 1 abstention)

Quality of evidence: high.
90.9 % consensus (10 of 11
elected officials, 1 abstention)

Recommendation: A

Quality of evidence: high.

100 % consensus (11 of 11 elected
officials)

Recommendation: B

Quality of evidence: low.

90.9 % consensus (10 of 11
elected officials, 1 abstention)
Recommendation: B

Quality of evidence: low.

81.8 % consensus (9 of 11 elected
officials, 2 abstentions)

Quality of evidence: low.

90.9 % consensus (10 of 11
elected officials, 1 abstention)

Question 10: Do anticoagulants and antiplatelet drugs need to be discontinued
before an epidural injection?

10.1

10.2

With interlaminar injections there is a
non-negligible risk of epidural
hematoma.

In the case of an epidural injection, an
individual risk/benefit assessment
should be made for each patient
regarding the continuation or
discontinuation of anticoagulants or
platelet aggregation inhibitors.

Quality of evidence: moderate.
100 % consensus (11 of 11 elected
officials)

Recommendation: A

Quality of evidence: moderate.
100 % consensus (11 of 11 elected
officials)

Question 11: Are epidural injections safe? What are typical complications?

11.1

11.2

11.3

11.4

Complications after epidural
interventions are very rare overall, but
very severe complications have been
described in case reports in the
literature.

The available imaging (especially
MRI) should be evaluated before an
epidural injection regarding
anatomical abnormalities (e.g. course
of the vertebral artery).

After an intervention, the patient
should be neurologically examined
and monitored to detect early
complications.

Patient feedback (in person, in writing,
by telephone) should be provided
within the first 14 days after the
intervention to detect late
complications.

Quality of evidence: moderate.
90.9 % consensus (10 of 11
elected officials, 1 abstention)

Recommendation: A

Quality of evidence: low.
90.9 % consensus (10 of 11
elected officials, 1 abstention)

Recommendation: A

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)

Recommendation: B

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)

Question 12: Are there different indications and evidence for an interlaminar,
caudal or transforaminal injection?

12.1

In the case of radicular complaints
originating from the cervical spine,

Recommendation: 0
Quality of evidence: moderate.

(continued on next page)
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both a transforaminal approach and an
interlaminar approach can be
considered.

12.2  In cases of radicular complaints
originating from the lumbar spine, a
transforaminal approach may be
preferred over an interlaminar
approach.

Question 13: When is it advisable to repeat an epidural injection?

13.1  Arepeat of the same epidural injection
should only be performed in the case
of a previously positive response (e.g.
reduction of the VAS by at least 2
points) with insufficient effect or
recurring symptoms at least 1-3 weeks
after the previous injection.

13.2  Repeating the same injection without
the previous injection having shown
an effect or series of injections without
assessing the effect between injections
should not be performed.

13.3  The number of injections should be
limited considering the maximum dose
of 200 mg (3 mg/kg body weight) 100 % consensus (11 of 11 elected
methylprednisolone equivalent/year. officials)

Question 14: What healthcare aspects need to be considered when

administering an epidural injection?

14.1  An epidural injection can be
performed in an out- or inpatient
setting.

100 % consensus (11 of 11 elected
officials)

Recommendation: 0

Quality of evidence: high.

100 % consensus (11 of 11 elected
officials)

Recommendation: B

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)

(Recommendation: B

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)

Recommendation: B
Quality of evidence: low.

Recommendation: 0

Quality of evidence: low.

100 % consensus (11 of 11 elected
officials)
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