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ABSTRACT
Background There is potential for adverse events from 
corticosteroid injections, including increase in blood glucose, 
decrease in bone mineral density and suppression of the 
hypothalamic–pituitary axis. Published studies note that 
doses lower than those commonly injected provide similar 
benefit.
Methods Development of the practice guideline was 
approved by the Board of Directors of American Society of 
Regional Anesthesia and Pain Medicine with several other 
societies agreeing to participate. The scope of guidelines 
was agreed on to include safety of the injection technique 
(landmark- guided, ultrasound or radiology- aided injections); 
effect of the addition of the corticosteroid on the efficacy of 
the injectate (local anesthetic or saline); and adverse events 
related to the injection. Based on preliminary discussions, 
it was decided to structure the topics into three separate 
guidelines as follows: (1) sympathetic, peripheral nerve blocks 
and trigger point injections; (2) joints; and (3) neuraxial, 
facet, sacroiliac joints and related topics (vaccine and 
anticoagulants). Experts were assigned topics to perform 
a comprehensive review of the literature and to draft 
statements and recommendations, which were refined and 
voted for consensus (≥75% agreement) using a modified 
Delphi process. The United States Preventive Services Task 
Force grading of evidence and strength of recommendation 
was followed.

Results This guideline deals with the use and safety of 
corticosteroid injections for sympathetic, peripheral nerve 
blocks and trigger point injections for adult chronic pain 
conditions. All the statements and recommendations were 
approved by all participants after four rounds of discussion. 
The Practice Guidelines Committees and Board of Directors 
of the participating societies also approved all the statements 
and recommendations. The safety of some procedures, 
including stellate blocks, lower extremity peripheral nerve 
blocks and some sites of trigger point injections, is improved 
by imaging guidance. The addition of non- particulate 

KEY MESSAGES
 ⇒ The addition of a corticosteroid to the local 
anesthetic is recommended in greater occipital 
nerve block for cluster headache; ilioinguinal, 
iliohypogastric and genitofemoral nerve block 
for post- herniorraphy pain; and injection for 
Morton’s neuroma pain.

 ⇒ The addition of a corticosteroid to the local 
anesthetic is not recommended in sympathetic 
nerve blocks; greater occipital nerve block for 
medication overuse headache or migraine; 
pudendal nerve block for pudendal neuralgia; 
injection for carpal tunnel syndrome; and 
trigger point injections.
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corticosteroid to the local anesthetic is beneficial in cluster headaches but 
not in other types of headaches. Corticosteroid may provide additional 
benefit in transverse abdominal plane blocks and ilioinguinal/iliohypogastric 
nerve blocks in postherniorrhaphy pain but there is no evidence for pudendal 
nerve blocks. There is minimal benefit for the use of corticosteroids in trigger 
point injections.
Conclusions In this practice guideline, we provided recommendations on 
the use of corticosteroids in sympathetic blocks, peripheral nerve blocks, and 
trigger point injections to assist clinicians in making informed decisions.

SYMPATHETIC BLOCKS, PERIPHERAL NERVE BLOCKS AND 
TRIGGER POINT INJECTIONS FOR CHRONIC PAIN AND 
ADDITION OF CORTICOSTEROID
Sympathetic blocks are performed for sympathetic- mediated 
pain including complex regional pain syndrome (CRPS), visceral 
pain such as pancreatitis, and as prognostic blocks prior to 
neurolytic blocks in abdominal and pelvic cancers. Peripheral 
nerve blocks (PNBs) are performed to relieve pain and help 
reduce the use of pharmacological analgesics. Pain relief from 
PNBs may outlast the duration of local anesthetic (LA) sensory 
blockade, indicating that the therapeutic benefit may be a result 
of mechanisms in addition to pharmacological blockade. This 
was evidenced by a review of case reports showing complete 
or greater than 50% pain relief for weeks, and for as long as 
7 months.1 Another study showed that after a greater occipital 
nerve block (ONB), the mean relief for complete response was 
9 days for migraine and 17 days for cluster headache.2

Clinicians often add corticosteroid to nerve blocks for its anti- 
inflammatory effect and corticosteroid’s ability to block ectopic 
neural discharges and nociceptive C fibers. Corticosteroids 
inhibit the synthesis and activity of cytokines which are powerful 
mediators of inflammation.3 Corticosteroids repress ectopic 
neural discharges in experimental neuromas4 and depress heat 
hyperalgesia and mechanoallodynia in an animal nerve injury 
model.5 Additionally, topical administration of methylpredniso-
lone has been shown to reversibly block transmission of C fibers 
but not A- beta fibers in rat plantar nerves.6

There has not been a practice guideline (PG) that looked into 
the efficacy and safety of corticosteroid injections in PNBs, joints 
and neuraxial injections in adult patients with chronic pain. In 
this PG, we discuss the role of corticosteroids in sympathetic 
nerve blocks, PNBs, and trigger point injections (TPIs) for 
chronic, not acute or perioperative pain. The other PGs will 
review corticosteroid injections for joints and neuraxial corti-
costeroid injections and associated topics, such as safety of the 
injection in the presence of anticoagulants and interaction of the 
corticosteroid injection with vaccines.

DEVELOPMENT OF THE PG ON THE USE OF 
CORTICOSTEROIDS IN SYMPATHETIC AND PNBS, AND TPIS 
FOR ADULT CHRONIC PAIN
The topics were identified by a Work Group and assigned to 
participants who had written on the subject matter or had 
interest in the issue. Each topic author performed an extensive 
literature search using PubMed, Embase, and/or Cochrane Clin-
ical Trials with appropriate medical subject headings (MeSH) 
terms on each topic (see online supplemental appendix). Based 
on qualitative evidence synthesis, statements and recommenda-
tions (SRs) were formulated using the United States Preventive 
Services Task Force levels of evidence (table 1). The SRs were 

unanimously approved by the participants using a modified 
Delphi process after four rounds of voting.7–9 Subsequently, 
these SRs were approved by the Board of Directors of the partic-
ipating societies. This PG was sponsored by the American Society 
of Regional Anesthesia and Pain Medicine and approved by the 
participating societies including the American Academy of Pain 
Medicine, American Society of Interventional Pain Physicians, 
International Pain and Spine Intervention Society, and North 
American Spine Society. The American Academy of Orthopaedic 
Surgeons and the American Academy of Physical Medicine and 
Rehabilitation sent a knowledgeable resource member (JR and 
AN respectively) to help develop the PG.

SYMPATHETIC NERVE BLOCKS
Sympathetic nerve blocks provide temporary and occasionally 
long- term relief of pain for patients with presumed sympathet-
ically maintained pain. These blocks may be performed with 

Table 1 United States Preventive Services Task Force (USPSTF) 
Grades and Levels of Certainty Regarding Net Benefit

Grade Definitions

A The USPSTF recommends the service. There is high certainty that the net 
benefit is substantial.

B The USPSTF recommends the service. There is high certainty that the net 
benefit is moderate, or there is moderate certainty that the net benefit is 
moderate to substantial.

C The USPSTF recommends selectively offering or providing this service 
to individual patients based on professional judgment and patient 
preferences. There is at least moderate certainty that the net benefit is 
small.

D The USPSTF recommends against the service. There is moderate or high 
certainty that the service has no net benefit or that the harms outweigh 
the benefits.

I The USPSTF concludes that the current evidence is insufficient to assess 
the balance of benefits and harms of the service. Evidence is lacking, of 
poor quality, or conflicting, and the balance of benefits and harms cannot 
be determined.

Level of 
certainty

Description

High The available evidence usually includes consistent results from well- 
designed, well- conducted studies in representative primary care 
populations. These studies assess the effects of the preventive service 
on health outcomes. This conclusion is therefore unlikely to be strongly 
affected by the results of future studies.

Moderate The available evidence is sufficient to determine the effects of the 
preventive service on health outcomes, but confidence in the estimate is 
constrained by such factors as: the number, size, or quality of individual 
studies, inconsistency of findings across individual studies, limited 
generalizability of findings to routine primary care practice, lack of 
coherence in the chain of evidence.
As more information becomes available, the magnitude or direction of 
the observed effect could change, and this change may be large enough 
to alter the conclusion.

Low The available evidence is insufficient to assess effects on health 
outcomes. Evidence is insufficient because of the limited number or size 
of studies, important flaws in study design or methods, inconsistency of 
findings across individual studies, gaps in the chain of evidence, findings 
not generalizable to routine primary care practice, and lack of information 
on important health outcomes. More information may allow estimation of 
effects on health outcomes.

The USPSTF defines certainty as ‘likelihood that the USPSTF assessment of the 
net benefit of a preventive service is correct’. The net benefit is defined as benefit 
minus harm of the preventive service as implemented in a general, primary care 
population. The USPSTF assigns a certainty level based on the nature of the overall 
evidence available to assess the net benefit of a preventive service.
From: Harris et al.7  on A

ugust 5, 2024 by guest. P
rotected by copyright.

http://rapm
.bm

j.com
/

R
eg A

nesth P
ain M

ed: first published as 10.1136/rapm
-2024-105593 on 16 July 2024. D

ow
nloaded from

 

https://dx.doi.org/10.1136/rapm-2024-105593
http://rapm.bmj.com/


3Benzon HT, et al. Reg Anesth Pain Med 2024;0:1–18. doi:10.1136/rapm-2024-105593

Original research

fluoroscopy, ultrasound (US) guidance or landmark techniques 
(ie, blind), but most studies use some form of imaging guidance. 
There is no convincing evidence to recommend one type of 
imaging technique over the other. A pilot study of 10 cadavers 
compared US with fluoroscopy in stellate ganglion block. The 
investigators noted better successful staining of the sympathetic 
trunk with US (9 of 10 cadavers) compared with fluoroscopy (6 
of 10). The lack of statistical significance (p=0.303) may be due 
to small number of cadavers studied.10 A few studies specifically 
focused on safety and comparative effectiveness. Although clini-
cians have attempted to use various adjuvant drugs (eg, cloni-
dine, dexmedetomidine) to enhance and/or prolong the effect 
of LA used for sympathetic blocks, the focus of this section is to 
summarize the evidence regarding the use of corticosteroids and 
imaging techniques.

ROLE OF FLUOROSCOPY, US, AND CONTRAST MEDIA TO 
MINIMIZE SIDE EFFECTS
There were 56 publications reporting the use of corticosteroids 
in sympathetic blocks, 48 of which were case reports. A total of 
49 studies used imaging guidance: endoscopic ultrasound (EUS) 
in 12, fluoroscopy in 22, US in 11, CT in 3, and MRI in 1. EUS 
was compared with fluoroscopic guided celiac plexus block in 56 
patients,11 and the authors found that injections with EUS guid-
ance provided longer term pain relief. No other study compared 
the impact of the different imaging techniques on efficacy.

USE OF CORTICOSTEROIDS IN SYMPATHETIC BLOCKS
Corticosteroids used in studies included methylprednisolone in 
17, triamcinolone in 29, and dexamethasone in 9; 1 investiga-
tions did not report the type of corticosteroid used. No study 
compared the different steroids.

STUDIES EVALUATING SYMPATHETIC BLOCKS WITH LA PLUS 
CORTICOSTEROIDS
In a retrospective chart review of 11 patients with chronic 
pancreatitis receiving a 40–80 mg methylprednisolone injection 
around the celiac plexus using fluoroscopy, 6 patients obtained 
pain relief lasting an average of 11.4 weeks with either single or 
multiple blocks.12 Busch et al reviewed the charts of 16 patients 
with chronic pancreatitis who received a mixture of bupivacaine 
and depot corticosteroid (corticosteroid details not reported) 
using fluoroscopy, and only 4 patients experienced pain relief.13

A retrospective analysis used an EUS database of 36 celiac 
ganglia injections in 33 patients who had pain from pancreatic 
cancer or chronic pancreatitis. Seventeen patients with pancre-
atic cancer pain experienced benefit with alcohol neurolysis 
(94%) while one patient who received 80mg methylprednis-
olone experienced no relief. Among the patients with chronic 
pancreatitis pain, 4/5 patients (80%) had pain relief with alcohol 
neurolysis versus 4 of 13 (38.5%) who received 80mg methyl-
prednisolone.14 The duration of pain relief was not documented.

A retrospective evaluation of 29 patients with coccydynia 
receiving ganglion impar block under fluoroscopy with bupi-
vacaine and 40 mg of methylprednisolone showed that 20 out 
of 29 patients had decreased pain severity as measured by the 
visual analog scale (VAS) at 3 and 6 months.15 The remaining 
nine patients went on to receive a pulsed radiofrequency abla-
tion (RFA), leading to a longer duration (1 year) of decreased 
pain scores.

A randomized study in patients with coccydynia showed 
that ganglion impar block with bupivacaine, saline and 40 mg 
methylprednisolone was more effective than caudal injection of 

bupivacaine, saline and 80 mg triamcinolone.16 Both resulted in 
significant pain relief from baseline; the relief was significantly 
better with the ganglion impar group at 3 weeks but not at 
3 months.

STUDIES OF SYMPATHETIC BLOCKS COMPARING LA TO 
CORTICOSTEROID OR COMBINED INJECTATE
A retrospective study compared lumbar sympathetic blocks 
performed under fluoroscopic or CT guidance and using either 
10 mL 0.25% bupivacaine or bupivacaine with 40 mg of triamcin-
olone in patients with cancer and abdominopelvic pain (n=11) 
and leg pain (n=40).17 Among those with abdominopelvic pain, 
effectiveness was nearly similar in those with (83%) and without 
corticosteroid (80%), with similar duration of relief. Among 
those with leg pain, LA alone provided pain relief in 68% and 
LA with steroid provided 83% pain relief along with increased 
duration.17

A double- blind randomized controlled trial (RCT) of 64 
patients with facial pain from acute herpes zoster received stel-
late ganglion block under fluoroscopy with 6 mL normal saline 
or 6 mL 0.125% bupivacaine with 8 mg of dexamethasone. 
Shorter duration of pain and lower incidence of postherpetic 
neuralgia was reported in the LA plus steroid group.18 Interest-
ingly, 22 patients reported no pain in the saline group even at 
6 weeks. It should be noted that signs of sympathetic blockade, 
including Horner’s syndrome (indicative of superior cervical 
ganglion blockade), nasal stuffiness and increased skin tempera-
ture, as well as relief of pain, have been noted after stellate 
ganglion block with saline.19 The authors theorized that pressure 
on the stellate ganglion by the prevertebral fascia could explain 
the “nerve blockade” from saline alone.

A single- center blinded RCT of EUS- guided celiac plexus block 
comparing bupivacaine alone versus bupivacaine and triamcino-
lone 80 mg in 40 patients with chronic pancreatitis reported no 
difference in the pain disability index between groups.20

An RCT of 36 patients with CRPS compared subcutaneous 
injection versus fluoroscopic- guided thoracic sympathetic block 
at T2 level of 5- mL ropivacaine and 5- mL triamcinolone (2%). 
Although the Brief Pain Inventory score was not significantly 
different at 1 month, it was significantly lower at 12 months in 
the sympathetic block group.21

In a dose comparison RCT, Park et al compared 0.5% bupiva-
caine 5 mL; 0.5% bupivacaine 4.5 mL + 20 mg of triamcinolone 
0.5 mL; and 0.5% bupivacaine 4 mL + 40 mg of triamcinolone 
1 mL in decreasing breast cancer- related lymphedema (upper 
arm and forearm circumference) following stellate ganglion 
block in 32 patients.22 Although all groups trended toward a 
decrease in arm circumference, the group receiving 40- mg triam-
cinolone with bupivacaine showed significantly decreased upper 
arm circumference compared with the bupivacaine alone group.

ADVERSE EVENTS
EUS- guided celiac plexus blocks have a reported complication 
rate of 1.6%.23 O’Toole et al reviewed records of 220 patients 
who received either celiac plexus neurolysis with alcohol (n=31) 
or celiac plexus blocks with steroids (n=189). One patient had 
prolonged hypotension. Another patient developed retroperito-
neal abscess at 4 weeks after a repeat block and was treated with 
percutaneous drainage, while two patients developed severe 
postprocedure pain.23 Another case of retroperitoneal abscess 
following EUS- guided celiac plexus block with 20 mL 0.25% 
bupivacaine and 20 mg triamcinolone has been reported in a 
patient treated for sclerosing mesenteritis.24
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Olson et al reported a case of steroid- induced mania in a 
patient after the fourth injection in a series of EUS- guided celiac 
plexus blocks with triamcinolone and bupivacaine, performed 
in a 4- month period.25 The patient noticed racing thoughts for 
2 weeks, which resolved spontaneously. Four months later, the 
patient underwent a fifth injection and developed symptoms of 
mania, depression and anxiety. She was treated with clonazepam 
and lithium and diagnosed with bipolar disorder and steroid- 
induced psychosis.25

A case of transient cauda equina syndrome was reported 
in a patient with rectal cancer following fluoroscopic- guided 
ganglion impar neurolysis with 6 mL of 50% alcohol, 0.25% 
bupivacaine, and 40- mg triamcinolone.26 The deficit was 
noted 3 hours after the procedure; the patient slowly regained 
bowel and bladder function over the subsequent 24 hours but 
had persistent sensory loss over the S1 dermatome. Another 
case of conus infarction, confirmed by MRI, occurred after 
a non- image guided ganglion impar block using 40 mg of 
triamcinolone and bupivacaine 4 mL.27 The patient recovered 
motor function within 24 hours but at 6 months follow- up, 
continued to have sensory symptoms including tingling, heavi-
ness, and subjective weakness. The neurological insult may 
have been due to spasm of a radicular artery or embolization 
of the particulate corticosteroid. Note that the artery of Adam-
kiewicz originates as low as L4, L5, or S128 and may arise from 
lateral or middle sacral arteries in proximity to the ganglion 
impar.29

SUMMARY OF STUDIES
There is no convincing evidence to recommend one type of 
imaging over another. However, US guidance is favored for 
superficial structures adjacent to blood vessels (eg, stellate 
ganglion) and fluoroscopy is preferred for deeper axial struc-
tures (eg, lumbar sympathetic block). Multiple studies show that 
sympathetic blocks with LA alone, without corticosteroid, may 
be adequate for pain relief.

In light of the poor quality of previous studies, there is 
a need for well- designed studies to assess the benefit and 
potential for adverse events with addition of corticosteroids 
to sympathetic nerve blocks. The addition of particulate 
corticosteroid to LA is not recommended in stellate ganglion 
blocks because of possible cerebral embolism of the particu-
late corticosteroid via unintentional injection into the verte-
bral artery.

Statements and recommendations are presented in box 1.
The statements apply to sympathetic blocks and PNBs for 

relief of chronic pain, not acute or perioperative pain. The 
recommendations assume that the practitioner has adequate 
technical knowledge of the use of US for performing the 
nerve blocks.

OCCIPITAL NERVE BLOCK
The greater occipital nerve (GON) arises from the medial 
branch of the dorsal ramus of C2 and ascends the obliquus 
capitis inferior and semispinalis muscle before piercing the 
semispinalis. It travels through the trapezius muscle near the 
superior nuchal ridge and divides into superficial terminal 
branches, ending medial to the occipital artery. The GON 
provides sensory innervation from the external occipital 
protuberance to the vertex of the posterior scalp.30 GON 
blocks may be used as diagnostic and therapeutic treatment 
strategies in primary and secondary headaches.31 32

TECHNIQUES
Landmark technique
Several techniques have been described for blocks being 
performed using non- image guided landmark anatomy.33–38 
Targeting the nerve based on anatomic landmarks may not be 
accurate due to anatomical variants.39 Another study found high 
variability in the distance from the GON to the midline at a 
horizontal level between the external occipital protuberance and 
the mastoid process in 100 cadavers.36

Image-guided ONB
The use of fluoroscopy has been described in performing GON 
blocks in the suboccipital compartment.40–42 In a double- blinded 
RCT, the non- image- guided landmark technique resulted in 2 
weeks of analgesia compared with 24 weeks after the fluoro-
scopic suboccipital compartmental technique.42

US- guided GON blocks have been described in the litera-
ture.43–49 US guidance can facilitate the visualization of small 
peripheral nerves and real- time needle localization for a more 
precise deposition of the injectate50 51 that is critical for diag-
nostic injections.52 Two different techniques have been described 
for GON blocks: the classic/distal and the proximal approach.47 
The proximal approach requires US guidance in view of the 
required landmarks (C2 spinous process, obliquus capitis infe-
rior muscle) (figure 1).

A double- blinded placebo- controlled RCT44 and a case 
report48 demonstrated a high success rate with US- guided 
GON blocks using the classic/distal approach. An RCT found 
US- guided GON block using the classic/distal approach to be 
a more effective technique than the blind landmark anatomic 
approach.46

A prospective open- label study demonstrated successful 
US- guided GON block using the proximal approach with signif-
icant reduction in pain scores.49 When comparing US- guided 

Box 1 Statements and recommendations on the safety of 
steroid injections in sympathetic nerve blocks

Statements
1. Sympathetic blocks may provide pain relief with or without 

the addition of corticosteroid in the injectate.
Level of certainty: moderate

2. Use of particulate corticosteroids in stellate ganglion blocks 
may cause central nervous system injury.
Level of certainty: low

3. Reported pain relief after stellate ganglion block is similar if 
performed under fluoroscopy or ultrasound guidance.
Level of certainty: moderate

4. Image guidance may help decrease complications and 
improve accuracy of sympathetic blocks, including visceral 
sympathetic blocks.
Level of certainty: moderate

Recommendations
1. Local anesthetic alone is sufficient for performing 

sympathetic blocks for pain relief.
Grade C

2. Imaging guidance with ultrasound or fluoroscopy is 
recommended for the performance of sympathetic blocks, 
with ultrasound permitting visualization of vascular 
structures.
Grade B
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ONBs using the classic/distal approach to the proximal 
approach, a cadaver study found a higher success rate with 
the proximal approach based on the nerve being successfully 
covered with dye.47 A double- blinded RCT found that both the 
distal and proximal approach provide short- term improvement 
in headache intensity. The proximal approach may provide more 
sustained benefit compared with the distal approach.43

Nerve stimulator technique
A double- blind, placebo- controlled RCT utilizing nerve stim-
ulator guidance to block the GON, and lesser occipital nerve 
showed superior efficacy with LA compared with saline.45 
Correct needle placement was identified by a tingling sensation 
in the distribution of the GON. The authors commented that the 
nerve stimulator technique can identify the location of the GON 
rather than infiltrating the “general location”.

ADDITION OF CORTICOSTEROID TO ONBS
Case series and reports
A case series of 16 patients with cluster headaches who under-
went GON blocks with methylprednisolone 160 mg indicated 
that 9 out of 16 patients responded favorably.53

Several case reports have described benefits received from 
GON blocks with particulate and non- particulate corticoste-
roids. A case of cluster headache was aborted with betameth-
asone and LA,54 basilar type migraines with triamcinolone and 
LA,55 atypical cluster headache with trigeminal symptoms with 
betamethasone and LA,56 migraines with varying doses of meth-
ylprednisolone alone,57 menstrual migraines with triamcinolone 
and LA,58 hemiplegic migraine aura with triamcinolone and 
LA,59 and chronic occipital headaches with methylprednisolone 
and LA.48 The above case reports and case series support the 

efficacy of GON blocks with LA and corticosteroid injection in 
patients with headache.

Observational studies
A total of 15 observational studies, 6 retrospective and 9 prospec-
tive, have been published evaluating the efficacy of particulate 
and non- particulate corticosteroids when performing GON 
blocks. In a retrospective study of 60 patients with cluster head-
aches receiving a total of 121 GON blocks with betamethasone 
and LA, 45% (54/121) demonstrated a complete response after 
the block, 35% (42/121) a partial response, and 21% (25/121) 
had no relief. The authors reported more benefit for patients 
that suffer from episodic versus chronic cluster headaches.60

Another study evaluated GON blocks with methylprednis-
olone and LA in patients with headaches: cluster headaches 
(n=19), migraine (n=54), new daily persistent headaches 

Figure 1 Proximal occipital nerve block with ultrasound guidance. 
The C2 spinous process is bifid; the relationship between the greater 
occipital nerve (GON) and obliquus capitis inferior (OCI) muscle is 
constant. Image provided by Hariharan Shankar, MD.

Box 2 Statements and recommendations on the safety of 
corticosteroid injections in greater occipital nerve blocks

Statements
1. The proximal approach has only been described with an 

ultrasound technique. Image guidance may improve the 
efficacy of the distal approach to greater occipital nerve 
blocks compared with a non- image- guided approach.
Level of certainty: low

2. With ultrasound guidance, both the classic/distal approach 
and the proximal approach appear to be effective for greater 
occipital nerve blocks.
Level of certainty: moderate

3. The proximal approach may provide more sustained benefit 
compared with the distal approach.
Level of certainty: low

4. The addition of corticosteroid to the local anesthetic improve 
outcomes compared with local anesthetic alone or saline 
when performing greater occipital nerve blocks for patients 
with cluster headaches.
Level of certainty: moderate

5. Local anesthetic alone yields similar outcomes compared 
with local anesthetic with corticosteroid when performing 
greater occipital nerve blocks for patients with migraine and 
medication overuse headaches.
Level of certainty: moderate

Recommendations
1. Consider using ultrasound when performing greater occipital 

nerve blocks. Clinicians may choose either the classic/distal 
or the proximal approach to greater occipital nerve block, but 
the latter should be performed with ultrasound guidance.
Grade A

2. The addition of corticosteroid to the local anesthetic is 
preferred in greater occipital nerve blocks for cluster 
headache.
Grade C

3. Clinicians should avoid the use of corticosteroids in greater 
occipital nerve blocks for migraine and medication overuse 
headache.
Grade D

4. Clinicians should monitor and limit the number and 
frequency of greater occipital nerve blocks with 
corticosteroids to avoid side- effects.
Grade B  on A
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(n=10), hemicrania continua (n=7), and other headaches 
(n=11). For migraine, the block provided a complete or partial 
response in 46% of the injections, with the complete and partial 

responses lasting for a mean of 9 and 61 days, respectively.2 This 
compared with 59% in patients with cluster headache, with 
complete and partial responses lasting for a mean of 17 and 52 
days, respectively. The corresponding responses were 63% for 
new daily persistent headaches, 60% for hemicrania, and 64% 
for other headache types.2

A 1992 retrospective study of patients with migraine (n=97) 
and post- traumatic headache (n=87) receiving GON blocks 
with methylprednisolone and LA reported significantly higher 
response rates in patients with post- traumatic headache (72%) 
compared with patients with migraine (54%).61 Another 1992 
retrospective study of methylprednisolone 160 mg injection 
reported a similar response rate in 50 patients with migraine 
with GON “irritation” (88%) and 86 patients with “occipital 
neuralgia” (87%), with a mean duration of 32 and 31 headache- 
free days, respectively.62

A retrospective study investigated the efficacy of GON blocks 
for specific headache types with or without symptomatic medi-
cation overuse reported a failure rate of 22% of the 108 blocks 
performed with LA and methylprednisolone. In 78% of the 
injections, the mean decrease in head pain was 83% and lasted 
for a mean of 6.6 weeks.57

A retrospective study of 21 patients who received at least 3 
GON blocks with methylprednisolone and lidocaine for cervico-
genic headaches in a 6- month timeframe reported a significant 
decrease in pain scores. The mean pain scores before and after 
injection were 6.71±0.64 and 1.48±0.93 (p <0.001).63

Prospective observational studies
A prospective observational study evaluated the effects of greater 
and lesser ONBs with methylprednisolone versus LA versus 
intramuscular methylprednisolone in patients with cervicogenic 
headaches, chronic cluster headaches, and migraine headaches. 
In patients with cervicogenic headaches, 94% (169/180) had 
a mean duration of relief for 23.5 days with the corticosteroid 
group vs 84% (42/50) who had a maximum duration of relief 
of 1.6–3 hours in the LA alone group, and none (0/50) expe-
rienced relief with intramuscular injections. For patients with 
chronic cluster headaches, 100% (20/20) experienced relief with 
methylprednisolone versus 80% (16/20) with LA. For migraine 
headaches, 90% (18/20) experienced relief with methylprednis-
olone versus 80% (16/20) with LA.64 Another prospective obser-
vational study evaluated 112 patients with sustained headache 
syndrome associated with tender occipital nerve zones who had 
188 headache episodes where they received GON blocks with 
betamethasone and LA. Relief was transient or not obtained in 
35% and was prolonged in 65% of the 188 headache episodes 
receiving injection.65

Several observational studies reported relief from ONBs in 
patients with cluster headaches. A prospective observational 
study of 20 patients with cluster headaches receiving GON 
blocks with methylprednisolone and LA and concluded that 
local corticosteroid injections could arrest bouts of attacks for a 
period ranging from 5 to 73 days.66 Another prospective obser-
vational study in 14 patients with cluster headaches who had 
GON blocks with triamcinolone and LA reported that 29% of 
the patients were headache free for a mean of 42 days, 36% were 
headache free for a mean of 3 days, and 36% had no response. 
The authors reported the headache intensity, frequency, and 
duration were significantly decreased in the postinjection week 
compared with the week prior to the nerve block.67 In a third 
prospective observational study of 83 patients who received 
GON blocks with methylprednisolone and LA for chronic cluster 

Box 3 Statements and recommendations on safety of 
corticosteroid injections in chest wall blocks, transversus 
abdominis plane blocks, and ilioinguinal/iliohypogastric 
nerve blocks

Statements
Chest wall blocks
1. Image- guided techniques are more accurate than landmark 

techniques. With US, one can visualize the target tissue 
and the pleura while one can better mark the levels with 
fluoroscopy.
Level of certainty: high

2. There are no significant differences in outcomes between US- 
guided and fluoroscopy- guided intercostal and paravertebral 
injections.
Level of certainty: high

3. Patient- specific clinical data, including diagnosis, 
comorbidities, response to previous injections, and other 
relevant clinical information determine the frequency and 
number of blocks.
Level of certainty: low

Recommendations
1. An image- guided technique is preferred for intercostal and 

paravertebral blocks to improve accuracy of injections.
Grade C

2. US guidance is preferable to fluoroscopy for intercostal and 
paravertebral injections because the pleura and target tissue 
are visualized.
Grade C

3. Non- particulate corticosteroids are preferred over particulate 
corticosteroids for proximal intercostal or paravertebral 
injections to avoid the rare risk of vascular uptake that may 
result in spinal cord injury.
Grade C

Transversus abdominis plane blocks
Statements
1. Transversus abdominis plane blocks with ultrasound 

guidance are more accurate than landmark- based techniques.
Level of certainty: moderate

Recommendations
1. Transversus abdominis plane blocks are preferably conducted 

with ultrasound to ensure accurate placement of injectate.
Grade B

Ilioinguinal/iliohypogastric nerve blocks
Statements
1. Ilioinguinal/iliohypogastric blocks performed under 

ultrasound are more accurate than landmark- guided 
techniques.
Level of certainty: moderate

2. Ilioinguinal/iliohypogastric injections performed with image- 
based or landmark- based techniques have similar efficacy 
and safety outcomes.
Level of certainty: low

Recommendations
1. Clinicians may consider ultrasound guidance for ilioinguinal/

iliohypogastric injections for more accurate placement.
Grade B
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headache, a positive response was observed in 57% (47/83) of 
patients. A total of 42% (35/83) were pain free, 15% (12/83) had 
a partial benefit, and one patient obtained <50% improvement. 
The duration of response lasted a median of 21 days.68

In a prospective observational study of 19 patients with 
migraine receiving a GON block and TPIs with triamcinolone 
and LA, 89.5% had symptom relief with reduction of pain 
scores from 6.5 to 3.5, 20 min after the injection.69 In another 

prospective observational study in patients with chronic migraine, 
150 patients with unilateral (n=37) or bilateral (n=113) GON 
blocks with triamcinolone and LA were observed for 30 days. 
Over half of the patients (78/150) reported a 50% or greater 
reduction in headache days per month over 30 days following 
treatment relative to the 30 days pretreatment baseline.70 A third 
prospective observational study examined the effect of bilateral 
ONBs with lidocaine, bupivacaine, and methylprednisolone in 
patients with chronic migraine. Pain intensity decreased from a 
mean of 7.33 to 4.80 for up to 3 months. The average weekly 
number of total migraine attacks declined from 4.15 to 1.56 
attacks per week.71

In 15 patients with chronic tension headache, a prospective 
observational study reported the lack of headache relief with 
GON block consisting of LA and dexamethasone. Eleven of the 
15 patients had no relief of symptoms, 3 had worsening head-
aches, and 1 had worsened headaches for 2 days before reporting 
some relief.72

In summary, retrospective studies support the addition of 
corticosteroid to ONBs for cluster headache. For migraine, the 
benefit shown in retrospective and observational studies was not 
confirmed in RCTs, as described below.

Randomized controlled studies
The addition of corticosteroid appears to improve the effi-
cacy of ONBs in cluster headache. A double- blind, placebo- 
controlled study found 11/13 (85%) of the patients who 
received lidocaine with betamethasone became attack free 
compared with none of 10 patients in lidocaine alone group 
for cluster headaches (p <0.0001).73 Another double- blind 
RCT found that 20 out of 21 patients with cluster head-
aches who received 3 injections with cortivazol, 48–72 hours 
apart, had a reduction of the number of daily attacks to a 
mean of 2 or fewer in 72 hours compared with 12 out 22 
patients in the placebo arm (OR, 14.5; 95% CI 1.8 to 116.9; 
p=0.012).74

In contrast to cluster headache, added benefit from corticoste-
roid in the LA was not noted in patients with migraine. A single- 
blinded RCT did not find improved efficacy with addition of 
triamcinolone to lidocaine and bupivacaine (group A) compared 
with lidocaine and bupivacaine with normal saline (group B) 
when GON blocks were performed for 37 patients with trans-
formed migraine. Both groups had an equivalent and statistically 
significant reduction in pain. Mean headache severity decreased 
by 3.1 points in group A (p <0.01) and 3.2 points in group B 
(p <0.01).38 A double- blind RCT found patients who received 
ONBs for short- term preventive treatment of migraines with 
bupivacaine and methylprednisolone (n=33) compared with 
lidocaine with a normal saline placebo (n=30) had no signifi-
cant difference in the frequency of moderate or severe migraine 
headaches.75 In the active and placebo groups, the mean 
frequency of at least moderate (9.8 vs 9.5) and severe (3.6 vs 
4.3) migraine days and acute medication days (7.9 vs 10.0) were 
not substantially different at baseline. The percentage of patients 
with at least a 50% reduction in the frequency of moderate 
or severe headache days was 30% for both groups (10/30 vs 
9/30).75 Another double- blind RCT was conducted on patients 
who suffer from migraine headaches. Patients were assigned to 
receive triamcinolone and lidocaine (n=24) or lidocaine with 
normal saline (n=24) with no significant differences found in 
pain severity, frequency, and times to analgesic use between the 
two groups. Both groups had a decrease in all 3 variables within 
2 weeks of the injection.76

Box 4 Statements and recommendations on the safety 
of corticosteroid injections in upper extremity and lower 
extremity injections

Upper extremity injections—carpal tunnel syndrome
Statements
1. Ultrasound guidance for carpal tunnel syndrome injections 

confer a small benefit as compared with landmark- based 
injections regarding functional improvement and pain.
Level of certainty: low

Recommendations
1. Clinicians may consider carpal tunnel injections with 

ultrasound guidance.
Grade C

Lower extremity injections
Statements
1. For lower extremity peripheral nerve injections, ultrasound 

guidance is superior to nerve stimulator guidance and 
landmark- based techniques with regards to pain reduction.
Level of certainty: high

2. The use of corticosteroid adjuvants in pudendal nerve blocks 
for the management of pain of chronic pudendal neuralgia 
does not prolong the benefit of an injection performed with 
local anesthetic alone.
Level of certainty: moderate

3. Results are better when Morton’s neuroma injections are 
done under US compared with landmark technique.
Level of certainty: moderate

4. Morton’s neuroma injections with corticosteroids have a 
50% likelihood of achieving satisfactory relief at a 1- year 
follow- up.
Level of certainty: moderate

Recommendations
1. Clinicians should preferably use ultrasound guidance, 

compared with nerve stimulator guidance and landmark- 
based techniques, when performing lower extremity 
peripheral nerve injections given the improved efficacy 
compared with other forms of visualization.
Grade A

2. When performing pudendal nerve injections for chronic 
pudendal neuralgia, clinicians should consider avoiding the 
use of corticosteroids as they do not prolong the benefit 
associated with local anesthetic alone.
Grade D

3. Morton’s neuroma injections should be performed with 
ultrasound guidance rather than landmark- based guidance.
Grade C

4. When performing Morton’s neuroma injections, clinicians 
should use corticosteroids with the local anesthetic.
Grade B

Please see text for comparative efficacy of corticosteroid to other 
injectates in carpal tunnel syndrome
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A double- blind RCT study of 32 patients with medication 
overuse headaches received GON blocks with methylpredniso-
lone and bupivacaine versus bupivacaine and normal saline.77 
The mean reduction in headache severity after 1 hour was 
4.63±1.92 in the methylprednisolone and bupivacaine group 
versus 5.56±1.03 in the bupivacaine and normal saline group. 
The average days without headache in the first month after the 
injection was 4.75 in the methylprednisolone and bupivacaine 
group and 8.75 days in the bupivacaine and normal saline group. 
There was no statistical significance between groups.77

In summary, RCTs show that the salutary effect of adding a 
corticosteroid to ONBs depends on the type of headache, with 
greater efficacy in cluster headache relative to migraine and/or 
medication overuse headache. The mechanisms underlying these 
differences are unclear.

POTENTIAL ADVERSE EFFECTS FROM CORTICOSTEROID
Subcutaneous injection of triamcinolone acetate in healthy 
volunteers was found to cause local atrophy.78 A few case reports 
and a retrospective review described full- thickness soft- tissue 
atrophy, alopecia, and hyperpigmentation when using particu-
late steroids.2 68 79 80 The mechanism is thought to be due to 
vasoconstriction and deposits of the insoluble corticosteroid 
crystals at the site of injection.81 The risk of cutaneous complica-
tions may depend on the depth of the injection, and it has been 
suggested that deeper injections are associated with lower risk.82 
Highly soluble, non- particulate corticosteroids should be prefer-
entially selected for superficial soft- tissue injections.83

There is a risk of systemic side- effects from repeated cortico-
steroid injections. Intradermal injection administration of corti-
costeroids has been implicated in the development of Cushing 
syndrome.84 A case report described a patient who developed 

Cushing syndrome after a series of six ONBs with total admin-
istration of 480 mg triamcinolone in 3 months.85 Another study 
evaluated a series of three injections with cortivazol 3.75 mg, 
which is equivalent to 187.5 mg of prednisone, 48–72 hours 
apart in patients with cluster headaches, and no systemic side 
effects were reported.74 Recommendations have been published 
that suggest the frequency of LA injections may occur once every 
2–4 weeks and injection of corticosteroids approximately once 
every 3 months, with consideration of individual comorbidities.32

Statements and recommendations are presented in box 2.

SUPRAORBITAL NERVE BLOCKS
The supraorbital nerve is a branch of the ophthalmic division of 
the trigeminal nerve. It originates from the frontal nerve which 
is a branch of V1. The supraorbital nerve is accompanied by 
the supraorbital artery and exits the orbit lateral to the supra-
trochlear nerve. The nerve provides sensory innervation to the 
lateral forehead, upper eyelid, and anterior part of the scalp. 
Supraorbital nerve blocks have been used to diagnose and treat 
supraorbital neuralgia.35

Technique
Supraorbital nerve blocks are usually performed using land-
marks. A cadaver study showed the utility of US guidance, with 
the supraorbital notch identified as a defect in the orbital ridge.86 
The authors noted that the accuracy rates were 100% (18 of 
18 injections) for the in- plane approach compared with 94% 
(17 of 18) with the out- of- plane approach. There are no studies 
comparing efficacy of a non- image- guided versus a US- guided 
approach to performing the supraorbital nerve block.

ADDITION OF CORTICOSTEROIDS IN SUPRAORBITAL NERVE 
BLOCKS
The use of corticosteroids for supraorbital nerve blocks has 
not been described in the literature. Prospective observational 
trials and case series and reports describe use of LA without 
corticosteroids.87–91

POTENTIAL SIDE-EFFECTS FROM CORTICOSTEROIDS
Given the lack of published literature regarding use of corti-
costeroids in supraorbital nerve blocks, there are no reported 
corticosteroid- related adverse effects specific to these blocks. 
However, cutaneous side- effects of corticosteroid injections are 
possible due to the superficial location of the supraorbital nerve.

Statements and recommendations
As noted, published studies on supraorbital nerve blocks involved 
LA only. Hence, the effect of adding corticosteroids to LA for supra-
orbital nerve blocks is unknown. Because of the nerve’s superficial 
location, particulate corticosteroids should probably not be used in 
supraorbital nerve blocks. Clinicians may consider using US guidance 
to avoid intraforaminal injection. Formal SRs on these issues were 
not made because of the absence of published studies.

CHEST WALL (INTERCOSTAL NERVE BLOCK, PARAVERTEBRAL 
NERVE BLOCK)
Intercostal and paravertebral blocks are used to provide relief 
for patients with rib fractures, painful herpes zoster, postherpetic 
neuralgia, acute and chronic post- thoracotomy pain, cancer- 
associated pain, slipped rib syndrome, and others.18 92–99 These 
injections permit decreased use of opioids, membrane stabilizers, 
and other systemic analgesics.

Box 5 Statements and recommendations on the safety of 
corticosteroid use in trigger point injections

Statements
1. Ultrasound can visualize neurovascular structures and may 

result in more accurate targeting of trigger point injections in 
deeper anatomic locations
Level of certainty: moderate

Recommendations
1. Trigger point injections can be conducted based on palpation 

alone or with ultrasound, which may improve accuracy of 
injection.
Grade C

2. Clinicians may consider ultrasound guidance for trigger point 
injections conducted in areas near high- risk tissues (risk of 
neural, vascular, pulmonary, or visceral injury) or in trigger 
points located in deeper anatomic locations
Grade C

Statements
1. The addition of corticosteroid to a local anesthetic does not 

result in increased benefit that outweighs the potential risks.
Level of certainty: moderate

Recommendations
1. The use of local anesthetic alone should be considered for 

trigger point injections.
Grade B
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Intercostal and paravertebral nerve blocks can be 
performed using landmark techniques, nerve stimulation, 
fluoroscopy, or US.93 100 Optimal imaging for intercostal and 
paravertebral nerve blocks and comparative efficacy of these 
procedures continues to be a subject of debate. A retrospec-
tive review of 39 intercostal nerve blocks (12 US- guided 
and 27 fluoroscopy- guided) blocks showed similar effi-
cacy measured by patient- reported pain scores and dura-
tion of pain relief.101 Dynamic US was recommended for 
a better understanding of functional anatomy in patients 
with slipped rib syndrome.93 Corticosteroids have been 
added to the injectate to theoretically prolong the normally 
expected short- term relief from LA.102 An intercostal injec-
tion of bupivacaine- dexamethasone microspheres in sheep 
produced effective chest wall analgesia of several days’ dura-
tion.103 The benefit of adding corticosteroids, however, was 
not measured in this or many other older studies.

The number of blocks required for clinically meaningful 
outcomes in herpes zoster is not well defined. A single- blinded 
RCT on compared twice weekly versus three times weekly 
paravertebral injections of 25 mg bupivacaine plus 8 mg dexa-
methasone in patients with acute herpes zoster.18 104 Both 
groups experienced benefit, but there was no added benefit 
from repeating the blocks more than twice.104 Contrary to these 
findings, a repetitive paravertebral block with LA and cortico-
steroids (every 48 hours for 1 week) plus standard treatment 
with acyclovir and analgesics significantly reduced the incidence 

of postherpetic neuralgia compared with standard treatment 
alone.105

ADVERSE EVENTS
Other than pneumothorax, both intercostal and paravertebral 
nerve blocks are low- risk interventional procedures. In one 
retrospective study, 13 cases of intercostal, paravertebral blocks, 
costotransverse or erector spinae block resulted in cancer pain 
relief without any reported complications.106 However, poten-
tial for corticosteroid- related systemic complications must be 
considered.

A spinal cord injury resulting from fluoroscopic- guided 
intercostal blocks with phenol injection at the T7 through 
T9 levels occurred in a patient with a history of multiple 
previous intercostal blocks for chronic mid- thoracic and 
abdominal pain without sequelae.95 Imaging showed edema 
in the central spinal cord from T1 to L1. Despite the absence 
of intravascular uptake of the contrast or reported tracking 
into the paravertebral or epidural space, it is likely that 
intravascular uptake, possibly arterial, may have occurred 
during the injection. This case raises a concern about using 
particulate corticosteroids for intercostal or paravertebral 
block at the mid- thoracic level.

Statements and recommendations are presented in box 3.

TRANSVERSE ABDOMINIS, ILIOINGUINAL/ILIOHYPOGASTRIC 
NERVE BLOCKS FOR CHRONIC PAIN
Introduction
Fascial plane blocks utilized perioperatively yielded improved 
outcomes in the era of enhanced recovery pathways.107 Theo-
retically, the utilization of transverse abdominis plane (TAP) 
block and ilioinguinal/iliohypogastric nerve blocks for chronic 
painful states is a logical progression from their perioperative 
use. However, there is a dearth of literature on the use of these 
techniques for chronic pain.

TAP BLOCK
This procedure is performed for analgesia in the abdominal area 
including colorectal issues, postherniorrhaphy and post- cesarean 
section pain. Intuitively, clinicians perform these blocks under 
US guidance to confirm spread of the injectate in the correct 
fascial plane. A perioperative prospective blinded study had to 
be stopped prematurely because of low success rate (24% correct 
placement) and unacceptably high level of peritoneal needle 
placements (18%) in the landmark technique.108 US guidance 
is especially helpful in patients with obesity, reduced muscle 
mass (risk of organ penetration), or close proximity to sensitive 
tissues.

One study showed the benefit of corticosteroid and LA 
TAP blocks under US guidance for the chronic abdominal 
pain syndrome.109 The authors presented two cases of anal-
gesic benefit for chronic anterior cutaneous nerve entrapment 
syndrome. Another study evaluated the efficacy of LA and steroid 
TAP blocks in 54 patients with chronic pancreatitis pain.110 The 
TAP block produced clinically significant relief up to 6 months 
in 62% (13 of 21) of patients with myofascial pain. For patients 
with visceral pain, TAP block yielded relief of 2–3 weeks dura-
tion in 35% (6 of 17) of patients. There are no clinical studies 
comparing landmark versus US- guided technique.

TAP BLOCKS WITH CORTICOSTEROIDS
Abd- Elsayed et al highlighted the role of TAP blocks for the 
treatment of chronic abdominal pain in two retrospective chart 

Table 2 Commonly used doses of corticosteroids

Study, reference 
number Block/injection

Corticosteroid, dose 
injected

Peres et al; Ambrossini 
et al67 73

Greater occipital nerve 
block, cluster headache*

Triamcinolone, 40 mg
Betamethasone dipropionate, 
12.46 mg and betamethasone 
phosphate, 5.26 mg† (study 
from Italy and Belgium)

Saglam et al; Okur et 
al120 128

Suprascapular block for 
chronic shoulder pain

Triamcinolone, 40 mg
Triamcinolone, 20 mg

Abd- Elsayed111 112 Transversus abdominis 
plane block for chronic 
abdominal pain

Triamcinolone, 80 mg 
(bilateral)
Triamcinolone, 40 mg 
(unilateral)

Khan et al, (scoping 
review of 5 studies)117

Ilioinguinal, iliohypogastric, 
genitofemoral nerve block 
for postherniorrhaphy pain

Methylprednisolone, 20 mg
Methylprednisolone, 40 mg
Triamcinolone, 40 mg
Triamcinolone, 80 mg
Cortivazol, 3.75 mg 
(Triamcinolone 50 mg 
equivalent)

Moya Esteban193 Vaginal trigger point 
injection

Betamethasone acetate, 
2 mL† (study from Spain)

Saygi et al; Markovic et 
al;, Thomson et al154–156

Morton’s neuroma Methylprednisolone, 40 g
Celestone chronodose, 1 mL, 
5.7 mg/mL* (study from 
Australia)
Methylprednisolone, 40 mg

There are no dose–responses studies.
*Other studies on greater occipital nerve block did not state the corticosteroid used 
or did not state the dose of cortivazol.
†In the USA, betamethasone (Celestone Soluspan; Schering- Plough, Kenilworth, 
New Jersey), 6 mg/mL, contains 3 mg/mL betamethasone sodium phosphate 
(short- acting component) and 3 mg/mL betamethasone acetate (long- acting 
component). Each mL of celestone chronodose contains betamethasone 5.7 mg, as 
betamethasone sodium phosphate (3.9 mg) and betamethasone acetate (3 mg).
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reviews.111 112 In one study, 30 patients with chronic abdominal 
pain received bupivacaine and triamcinolone via a US- guided 
block after the failure of other forms of pain management. Nearly 
80% of patients had at least 50% improvement for 84 days after 
the blocks. Additionally, membrane stabilizer use decreased in 
patients after the procedure.112 In the other study, 92 patients 
with chronic abdominal pain received 163 TAP blocks consisting 
of LA and corticosteroids by a US- guided approach. Each patient 
received anywhere from 1 to 10 blocks with resulting pain relief 
after 82% of these procedures, with an average duration of 
improvement of 108 days.111 The authors suggest that this tech-
nique can yield relief of somatosensory- refractory abdominal 
pain.

In patients with anterior cutaneous nerve entrapment 
syndrome, a single- blinded RCT showed addition of methyl-
prednisolone to lidocaine injection into the point of maximal 
abdominal pain did not improve the results. The decrease in pain 
at 6- week and 12- week follow- up in both groups was not signifi-
cantly different.113

Statements and recommendations are presented in box 3.
There is insufficient evidence to formulate a statement or 

recommendation regarding the role of corticosteroids in TAP 
blocks for chronic pain.

ILIOINGUINAL/ILIOHYPOGASTRIC NERVE BLOCKS
The use of US has a theoretical benefit in targeting abdominal 
neural landmarks based on a cadaveric study,114 which noted a 
95% success rate in US guidance for the ilioinguinal and iliohy-
pogastric nerves. In this study, the authors noted that they visu-
alized and targeted the nerve 5 cm cranial and posterior to the 
anterior superior iliac spine and that it may be difficult to reach 
the ilioinguinal nerve with the described blind technique.114 
However, a retrospective review compared US- guided (n=36) 
versus landmark (n=20) technique in patients with chronic 
postherniorrhaphy pain115 and found no statistically significant 
difference in terms of pain relief. No complications were noted 
with either technique.

Another study compared outcomes in patients receiving 
US- guided ilioinguinal/iliohypogastric nerve blocks versus nerve 
stimulator- guided blocks in patients with chronic abdominal 
pain after inguinal hernia surgery.116 After US- guided blocks, 
patients had a higher VAS score with activity and more anxiety 
and depression compared with patients in whom similar blocks 
were performed with nerve stimulator guidance. The criticisms 
of this study include its retrospective nature; nerve stimulators 
were used prior to 2009 compared with US guidance after 2009, 

Figure 2 Decision tree showing the effect of additional corticosteroid to the local anesthetic in specific nerve blocks and chronic pain syndromes. 
*Two retrospective reviews (30 and 92 patients) showed benefit of transversus abdominis plane block for chronic abdominal pain, but no study 
compared local anesthetic with and without corticosteroid. **Two retrospective reviews (18 and 71 patients) showed benefit of suprascapular nerve 
blocks for shoulder pain, but no study compared local anesthetic with and without corticosteroid. ***Retrospective review of 27 postpartum women 
showed benefit of vaginal trigger point injections with local anesthetic and corticosteroid, but no study compared local anesthetic with and without 
steroid. ****Prospective observational studies, but not randomized trials, showed benefit of adding corticosteroid. *****No data on effect of 
addition of corticosteroid.
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and variability in patient follow- up between studied groups 
(average of 38 months for the nerve stimulator group and 13 
months for the US group). Additionally, anxiety and depression 
most likely reflect the patients’ response to pain irrespective of 
the technique.116

ROLE OF ADDED CORTICOSTEROIDS IN 
POSTHERNIORRHAPHY PAIN
A scoping review of the literature evaluated the use of corticoste-
roid injectate for chronic postherniorrhaphy pain and discussed 
four publications including three prospective case series and one 
retrospective cohort study in patients with chronic postsurgical 
pain.117 Methylprednisolone, triamcinolone, and cortivazol 
were added to the LA. Two studies used landmarks, one with 
CT, while another used US and nerve stimulator. All studies 
demonstrated sustained analgesic benefit with the addition of 
corticosteroid therapy. The duration of “good response” in the 
reviewed studies was 51 months, mean duration of 1.6 months, 
and 21 months; one study did not provide their follow- up 
results.117 The good results were in spite of the non- blockade 
of the genitofemoral nerve, also a mediator to the sensation of 
postherniorrhaphy pain, in two of the studies. In this review, 
the four studies on postherniorrhaphy pain employed LA and 
corticosteroid making it difficult to assess any added benefit 
of the corticosteroid. In a fifth study, the injections were done 
preoperatively.117 The investigators noted no benefit of adding 
corticosteroid to the LA in terms of quality and duration of pain 
after inguinal hernia.

Statements and recommendations are presented in box 3.

CERVICAL AND UPPER EXTREMITY NERVE BLOCKS FOR 
CHRONIC PAIN
Chronic pain in the upper extremity usually involves the shoulder, 
elbow, arm, forearm, or the entire upper extremity. Chronic 
shoulder pain is mostly from adhesive capsulitis, subacromial 
bursitis, stroke (hemiplegic shoulder pain),118 or from rotator 
cuff tears.119 It may present as a chronic painful shoulder 
syndrome with no obvious pathology.120 121 Chronic lateral 
and medial epicondylitis results in chronic elbow pain.122 123 
Shoulder and elbow pain are discussed in the guideline on joint 
injections. Chronic ulnar neuropathy causes forearm pain while 
CRPS, chemical burn, and peripheral arterial occlusive disease 
all cause upper extremity pain.124–126

US guidance was used in posterior antebrachial cutaneous 
nerve,122 phrenic nerve,127 suprascapular nerve block,120 121 128 
and ulnar nerve blocks.129 An RCT compared US guided with 
landmark- guided suprascapular nerve block and noted no differ-
ence between the two techniques, and both resulted in signifi-
cant pain relief.120

Studies of upper extremity nerve blocks have been mostly 
case reports or case series, with no RCT involving a reasonable 
sample size. One double- blind, placebo- controlled pilot RCT of 
12 patients showed better results with ropivacaine compared 
with placebo in phrenic nerve blocks.127

Most of the studies employed LA only, and all showed 
varying degrees of relief and duration. One publication showed 
sustained relief for 42 days after a continuous interscalene 
block for 45 days.130 Three case series involved corticosteroid 
added to LA nerve block. Triamcinolone 20 mg was added to 
0.5% bupivacaine in suprascapular nerve block, all 18 patients 
had relief with improved range of motion of their shoulders.128 
Another suprascapular nerve block study used 40 mg triamcino-
lone and 0.25% levobupivacaine; relief was noted at 72 hours, 

1 month, 3 months, and 6 months in 81%, 90%, 76%, and 62% 
of 71 patients, respectively.121 A third study of 15 patients noted 
pain relief for an average of 15 hours (range: 2–48 hours) after 
posterior antebrachial cutaneous nerve block using LA with or 
without corticosteroid.122 There are no RCTs evaluating the 
beneficial effect of additional corticosteroid to the LA.

CARPAL TUNNEL
Locally deposited corticosteroid injections into the carpal tunnel 
to treat carpal tunnel syndrome (CTS) have been utilized for the 
treatment of pain associated with CTS for several years.131 A 
Cochrane Review in 2007 concluded that use of local injection 
of corticosteroid in the treatment of CTS did not demonstrate 
any improvement in pain or function after 1 month as compared 
with placebo.132 A more recent RCT showed superiority of 5% 
dextrose in treatment of the pain and in terms of electrophys-
iological improvement from CTS as compared with cortico-
steroids.133 Kamel et al showed that local injection of insulin 
for mild- to- moderate CTS had equal efficacy to corticosteroid 
in patients with diabetes mellitus type 2 in terms of functional 
assessments, ultrasonographic visualization of the median nerve, 
and electrophysiological parameters.134

Several studies demonstrated superiority of US visualiza-
tion versus landmark- based injections. Studies showed greater 
improvements in the Boston Carpal Tunnel Questionnaire 
Severity Scale (a scale that addresses pain, numbness, tingling, 
and difficulty with fine motor skills) with US compared with 
palpation technique, with greater decrease in the flattening ratio 
and cross- sectional area of the median nerve with an in- plane, 
US- guided ulnar approach as opposed to landmark- based injec-
tion or out- of- plane US injection.135 136 Another study showed 
US guidance to be superior in monofilament testing and sensory 
nerve conduction studies, but that there was no difference with 
clinical symptoms and signs, physical function, and most elec-
trodiagnostic parameters when compared with landmark- based 
injections.137 The lack of difference between landmark- based 
injections and US injections for CTS with steroid in terms of 
pain or function was noted in another study.138

SUMMARY
Existing literature evaluating upper extremity PNBs for chronic 
pain consists mostly of case reports or series. A salutary effect 
of US in suprascapular nerve block was not shown.120 However, 
US should be considered in nerve blocks where visualization of 
the nerve is vital, for example, forearm ulnar nerve block129 and 
posterior antebrachial cutaneous nerve block.122 Given variable 
data quality, SRs were generated for CTS only in cases where 
evidence is robust (box 4).

LOWER EXTREMITY PNBS FOR CHRONIC PAIN
PNBs in the lower extremity have been performed with a variety 
of techniques, such as landmark guided, electrical stimulation 
guided, and US guided.139 Because it allows direct visualization, 
US was intuitively used by practitioners. Analysis of 34 studies 
up to 2016 showed that the use of US showed shorter perfor-
mance time, shorter onset time, and increased complete sensory 
block.139 No study showed US to be inferior to nerve stimula-
tion. However, nerve stimulation can be used to confirm nerve 
location, especially when there are anatomical variations, the 
target nerve is deep, and in patients with obesity.139 140

The use of corticosteroids as an adjunctive agent during PNBs 
for pain of lower extremity is not well studied. Case reports 
and case series demonstrated that corticosteroids could be used 
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safely in PNBs of the lateral femoral cutaneous nerve, the infe-
rior cluneal nerve, and the femoral nerve; however, no data 
compared utilizing steroids with LA alone.141–148

Blockade of the pudendal nerve with corticosteroids has been 
evaluated in comparison to LA alone in an RCT. Labat et al 
noted that 3 months post procedure, 12% of patients in the LA 
only arm were responders versus 14% in the combined arm. This 
difference was not statistically significant (p=0.62).149 Impor-
tantly, this study utilized CT guidance to identify the pudendal 
nerve, and there was no difference in complications between the 
study groups.149

MORTON NEUROMA
Morton neuroma is an entrapment neuropathy that occurs 
between the digits of the foot, most commonly the third plantar 
digital nerve.150 151 A randomized trial comparing US- guided to 
landmark- guided Morton neuroma injections demonstrated a 
statistically significant difference in favor of US guidance in terms 
of pain relief at 45 days, 2 months, and 3 months follow- up.152 
A 2020 systematic review assessed five studies (three RCTs, one 
comparative study, and one prospective cohort study) that eval-
uated the use of corticosteroids for the treatment of Morton’s 
neuroma pain.153 Compared with other treatments (alcohol 
injection, extracorporeal shock- wave, capsaicin, cryoablation, 
RFA), corticosteroid injection showed a statistically significant 
reduction of pain scores. Pooled data demonstrated that 50% 
of patients were pain free at 1 year post injection.153 Minimal 
complications were reported. Additionally, two studies combined 
corticosteroid with LA,154 155 while one study showed the combi-
nation of corticosteroid and lidocaine more effective than the 
corticosteroid alone.156

Statements and recommendations are presented in box 4.

TRIGGER POINT INJECTIONS
Background
Myofascial trigger points (TrPs) are identified by areas of focal 
hypertonicity located within a band of taut muscle. These bands 
may be caused by acute trauma or repetitive microtrauma157 
associated with acute or chronic pain and may be debilitating in 
patients’ performance of daily activities. TrPs can occur in any 
area of skeletal muscle; however, most are commonly found in 
the head, neck, shoulders, back, and buttocks regions.158

The pathophysiology of TrPs is still unknown; the prevailing 
theory is the “integrated hypothesis” which states that motor end 
plate dysfunction and localized tissue ischemia prevent normal 
function at the postsynaptic junction. Overactivity at the motor 
end plate leads to an abundance of acetylcholine and calcium 
release, which in turn, causes sustained contraction of skel-
etal muscle. Constant contraction eventually depletes available 
ATP and contributes to localized hypoxia with muscle dysfunc-
tion.157 159 160 Evidence for this hypothesis is supported by 
increased markers of inflammation such as serotonin, calcitonin 
gene- related peptide, bradykinin, interleukin, and substance P in 
the area surrounding the TrP.160–162

The diagnosis of TrPs is often made clinically; however, more 
specific diagnostic modalities such as US elastography, magnetic 
resonance elastography, and electromyography (EMG) are avail-
able. TrP produces localized electrical activity within the muscle 
fiber, which can be quantified via EMG—a modality with high 
operating cost. With US, TrPs are displayed as focal, hypoechoic 
regions on B- mode US within a muscle.163–165 Other authors 
noted that TrPs appear as hyperechoic on the US.166 167 A study 
comparing physical examination findings with US showed that 

both modalities produced almost identical results, suggesting 
that US may make diagnosis of treatment areas more objective.164

Treatment for TrPs involves first- line conservative therapies 
such as non- steroidal anti- inflammatory drugs (NSAIDs), ethyl 
chloride spray, stretch, and rest.157 Depending on case severity, 
more invasive management may be indicated. Intramuscular 
corticosteroid/LA TPIs are regarded as the most common proce-
dure for symptom resolution. While evidence supports the use 
of LA for TPI therapy, little research supports adding corticoste-
roids to TPIs.

Techniques—dry needling
TrP dry needling is a technique employed by acupuncturists and 
other healthcare professionals wherein solid filiform needles are 
used to disrupt the TrP and relax the muscle fibers.168 Patients 
often experience immediate pain relief after treatment. Repeat 
therapy may reduce pain over several months.168 Most papers 
demonstrated some benefit using dry needling monotherapy for 
TPIs; however, there are not enough high- quality, long- term 
large- scale studies to draw any clear conclusions about its effi-
cacy. The optimal frequency, duration, and intensity are yet to 
be determined.169 A recent review and meta- analysis concluded, 
with low evidence, that TPIs with lidocaine were superior to 
dry needling in terms of pain relief.170 However, TPIs did not 
provide better results in terms of pain- related disability, range of 
movement, or depression compared with dry needling. In this 
review, the injectates in the studies were either lidocaine, botu-
linum toxin A injection or flurbiprofen.170

TRIGGER POINT INJECTIONS
TPIs may be performed without imaging guidance by manu-
ally palpating to identify the target, inserting the needle to elicit a 
twitch response, and administering injectate.157 171 On US, the skin 
is hyperechoic, adipose tissue has mixed echogenicity and muscle is 
hyperechoic with marbled appearance.172 As previously noted, the 
TrP may be visualized as focal, hypoechoic or hyperechoic regions 
on US.163–167 Use of US helps in the avoidance of neurovascular 
structures or viscera,172 173 confirms LA infiltration between fascial 
planes,174 and can visually demonstrate the muscle twitch response, 
especially in deep or small- target muscles175

For trapezius US- guided TPIs, it has been recommended to 
identify increased shear wave speed within painful areas of the 
trapezius muscle.176 Also recommended is the use of a posterior 
in- plane approach of the muscle belly of the upper trapezius to 
avoid the superficial and deep branches of the transverse cervical 
artery and the spinal accessory nerve.177 For the thin serratus 
anterior muscle, the TrPs are marked over the midaxillary 
line.178 Using the transverse plane, the US probe is superiorly 
angled to bring the intercostal space, the pleura, and the rib with 
the serratus anterior muscle insertion into view.178

Studies have shown US- guided TPIs to have improved accu-
racy compared with landmark- guided injections, especially when 
targeting deeper anatomic structures179–181 Favorable pain relief 
outcomes were noted with US- guided injections compared with 
blind injections.176 182 In a randomized controlled study, the pain 
scores, neck disability index, and shoulder pain disability index 
were significantly better in the US- guided group.176 In an emer-
gency department setting, US- guided TPIs have also been shown 
to improve short- term pain scores and reduce rescue medica-
tions compared with multimodal oral analgesic therapy.183 
Similar superiority was demonstrated in a small study showing 
landmark technique TPIs are superior to intravenous NSAIDs.184
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STUDIES ON TPIS: LA ALONE, LA AND CORTICOSTEROID
The therapeutic use of LA within the context of TPIs has been shown 
to reduce postinjection soreness. A concern with LAs is myotoxicity. 
Although in vivo studies are lacking, evidence suggests that LAs are 
associated with reversible muscle necrosis,185 greater risk of necrosis 
occurring with use of bupivacaine, higher concentration of LA, and 
prolonged exposure.186 187 The mechanisms include aberrations of 
cytoplasmic calcium homeostasis by the sarcoplasmic reticulum Ca 
ATPase. The time to recovery in humans can be 4 days although the 
typical time course for regeneration is 3–4 weeks.187 Intramuscular 
injection of bupivacaine is more painful than ropivacaine, potentially 
due to its increased myotoxic potential given their similar pH levels, 
and the addition of a steroid increases the pain response.188 There 
are no studies that compare the degree and duration of benefit from 
various LAs.

LAs with steroids
Corticosteroids have been used for TPIs based on their known 
anti- inflammatory properties, but no evidence supports cortico-
steroid use in TPIs. In patients with low back pain, a prospec-
tive, double- blind RCT noted equal efficacy of lidocaine with 
and without triamcinolone, acupuncture, and vaporized coolant 
spray with acupressure.189 An RCT showed similar efficacy in 
patients with headache from myofascial pain syndrome with 
all the following injections: dry needling, TPI with lidocaine 
alone, TPI with lidocaine and dexamethasone.190 Several studies 
concluded that corticosteroids have a minimal, if any, benefit 
on treatment success.190–192 The studies were heterogenous; 
comparing different substances, injection versus dry needling or 
vapocoolant spray.190–192 In spite of heterogeneity, the injectate 
was not noted to be a critical factor.189 While one study noted 
less postinjection sensitivity with lidocaine and steroid combi-
nation,190 this minor benefit does not justify the routine use of 
corticosteroid in TPIs (see box 5).

A unique application of corticosteroid injection is seen in 
vaginal TPIs, in which a mepivacaine/corticosteroid combi-
nation has been shown to significantly decrease perineal 
pain in postpartum women.193 This retrospective case review 
concluded that LAs and corticosteroids provide a safe and 
effective method for managing moderate- to- severe vaginal 
pain.

ADVERSE EFFECTS OF TPIS
Complications from TPIs are related to a variety of issues 
related to needle placement and the type of injectate. Poten-
tial adverse effects related to needle placement include pain, 
bruising, superficial infection, vascular injury, and visceral 
injury.171 194–197 Complications related to injectate include 
allergic reaction, LA systemic toxicity, hypokalemia, and 
atrophy of subcutaneous tissues and skin. While generally 
considered to be a very low- risk procedure, severe complica-
tions include intramuscular hematoma formation,198 spinal 
cord injury,199 pneumothorax,200 severe hypokalemic paral-
ysis201 202 pneumocephalus, necrotizing mediastinitis, and deep 
tissue abscess requiring drain placement203 have been described 
in case reports.

Visualization of the pleura with US guidance during cervi-
cothoracic musculature injections has been described as a method 
to reduce the risk of pneumothorax.172 177 204 There was no 
bleeding, bruising, or other adverse events reported in a retro-
spective study examining patients who underwent US- guided 
TPI for abdominal myofascial pain syndrome.205

SUMMARY
US improves the safety of TPIs especially in muscles that are 
deep or near sensitive tissues (eg, serratus anterior). Cortico-
steroids are often used in TPIs; however, there is no evidence 
showing benefit, and their use may increase risk of infection in 
addition to other systemic effects of steroid exposure.

Statements and recommendations are presented in box 5.

PIRIFORMIS SYNDROME
Piriformis injection for piriformis syndrome may be consid-
ered a TPI if the injection is made into the muscle, without 
sciatic nerve block. Piriformis syndrome is caused by trauma 
to the pelvis or buttock, hypertrophy of the piriformis muscle, 
anatomic abnormalities of the piriformis muscle or the sciatic 
nerve, differences in leg lengths, or piriformis myositis.206 The 
inflamed, enlarged, or stretched piriformis may compress the 
sciatic nerve between the muscle. Characterized by buttock 
pain, the pain may radiate to the ipsilateral posterior thigh 
and leg, similar to a radicular pain except it originates in the 
buttock. Differential diagnosis includes a herniated disc or 
spinal stenosis, facet syndrome, sacroiliac joint dysfunction, 
myofascial pain syndrome and conditions irritating the sciatic 
nerve. Diagnosis is made after a thorough medical history and 
physical examination.

Piriformis syndrome may be treated by injection of corticosteroid 
and LA into the muscle. Some clinicians also elect to inject perisci-
atic corticosteroid, preferably without LA to avoid motor weakness, 
a method preferentially targeted to patients with radiating pain 
along the sciatic distribution.206 A randomized double- blinded study 
showed similar benefits after US- guided piriformis injection with 
lidocaine and lidocaine with betamethasone injection.191

Recommendations regarding piriformis injections were not 
formulated in this manuscript due to concerns with published 
studies. These include technique (in one study, the figure showed 
the gluteus muscle rather than piriformis); insufficient studies 
examining placement of injectate (piriformis injection only vs 
piriformis and perisciatic injections); different injectates (LA, 
steroid, botulinum toxin); and limited studies examining the role 
of corticosteroid or dose–response studies. Additionally, classifi-
cation of a piriformis injection as a TPI may be disputed.

LIMITATIONS OF THE GUIDELINE AND BARRIERS TO ITS 
IMPLEMENTATION
Creation of a user- friendly document in the patient’s record that 
collates corticosteroid injection use from all sources in a particular 
period or simple documentation of the patient’s steroid medications 
would aid in the implementation of this guideline but may pose chal-
lenges. Although documentation can be time consuming, and the 
patient may not be aware of the corticosteroids (s)he had taken, this 
record would be beneficial for patient safety.

Limitations of our guideline include the heterogeneity and 
dosage of the corticosteroids used in the studies, non- inclusion 
of stakeholders, for example, patient advocacy groups and 
incomplete adherence to the Appraisal of Guidelines, Research 
and Evaluation (AGREE II) recommendations.207 208 However, it 
should be noted that other guidelines may not be completely in 
alignment with these recommendations,209 and like other guide-
lines, AGREE II recommendations are not mandates but rather, 
suggestions. In addition, we identify many areas in which there is 
insufficient evidence to characterize the benefit or safety of corti-
costeroids and it is important that high- quality clinical research 
address these deficiencies to support evidence- based practice.
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SUMMARY
In this PG, we discuss injections for sympathetic blocks, PNBs, 
and TPIs for adult patients with chronic pain, and describe rele-
vant imaging guidance for injection techniques and the salutary 
role of corticosteroids in the injectate. The commonly used 
corticosteroid doses in these nerve blocks and chronic pain 
conditions are listed in table 2.

The safety of some procedures, including stellate blocks, lower 
extremity PNBs, and some TrP injections, is improved by imaging 
guidance. For cluster headaches, the addition of corticosteroid to the 
LA is beneficial but not in other types of headaches. Corticosteroids 
provide additional benefit in postherniorraphy pain and Morton’s 
neuroma and may impart some benefit in TAP blocks and supras-
capular nerve blocks and vaginal TrPs (figure 2). Our guidelines are 
intended to facilitate clinicians in making evidence- based decisions in 
their practice to decrease the potential for adverse events and miti-
gate healthcare costs.
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