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Myth: Stellate ganglion blocks (SGB) pose minimal risk when performed blind, using a landmark-based 
approach without imaging guidance.  
 
Fact: Evidence suggests that fluoroscopic or ultrasound guidance reduces the risk and increases the accuracy 
of SGB. Utilizing ultrasound guidance has the added benefit of soft tissue visualization, especially vascular 
structures, which has the potential to prevent adverse outcomes when compared to the fluoroscopic 
technique.

A systematic review of 260 complications associated 
with SGB reported that the blind paratracheal approach 
accounted for 48.5% of the cases, while fluoroscopic 
and ultrasound guidance accounted for 26.9% and 
24.6%, respectively [6]. It should be noted that these 
data could be misleading given that the number of blind 
procedures performed may significantly outnumber 
those done with image guidance. There was one 
reported death due to hematoma, which occurred in 
association with the blind approach. All complications 
of subdural block, intrathecal block, transient locked-
in syndrome, and hematoma occurred when the blind 
technique was used. It was concluded that SGBs 
are a relatively safe procedure; however, significant 
complications may occur and can be attributed to 
vascular disruption, injection of medication into an 
unintended space, or alterations in autonomic tone [6]. 

Currently, the use of image-guided techniques is the 
standard of care [6]. Fluoroscopic guidance decreases 
the incidence of adverse outcomes [4,6] and increases 
effectiveness compared to the blind technique [7,8]. 
Under fluoroscopy, most often a direct antero-posterior 
(AP) approach is used. The final needle position is 
the junction of the vertebral body and the uncinate 
process at C6 or C7. At C7, there is an increased 
risk of vertebral artery injury, esophageal puncture, 
and pneumothorax [2]. Anatomic variations such as 
esophageal deviations or esophageal diverticulum 

increase the risk of esophageal puncture with a straight 
AP fluoroscopic approach [3]. An oblique approach 
to C7 has been described, which avoids the pleura 
and vascular structures while increasing accuracy [7], 
but increases the risk of recurrent laryngeal and vagus 
nerve blockade [4]. Life threatening complications 
using fluoroscopic guidance are a rare occurrence 
(1.7 in 1,000) [9]. Confirmation of contrast spread to 
the target location of the stellate ganglion is easily 
visualized with conventional fluoroscopy and is more 
difficult and a potential shortcoming of the ultrasound-
guided technique. A small test dose of 1 ml of 1% 
lidocaine should be administered to detect unintended 
intravascular needle placement.

Conversely, the use of ultrasound offers several 
potential advantages. In addition to increasing safety, 
ultrasound has the potential to improve accuracy and, 
subsequently, effectiveness [10]. Vascular and other soft 
tissue structures cannot be directly visualized under 
fluoroscopy, but can be visualized by ultrasound [4]. 
With the transducer in the transverse short axis position 
at the level of the cricoid notch, the anterior aspect of 
the Chassaignac’s tubercle on the C6 transverse process, 
the carotid artery, internal jugular vein, thyroid gland, 
trachea, Longus colli, Longus capitis, prevertebral fascia, 
the root of C6 spinal nerve, and transverse process of 
C6 can all be identified [11]. Ultrasound has been shown 
to decrease the incidence of esophageal puncture 

Stellate ganglion blocks (SGBs) are used to treat a variety of sympathetically-mediated conditions. In the past, the 
SGB was performed “blind,” that is, without imaging guidance. Accumulated evidence of serious complications 
such as inadvertent subarachnoid or epidural injection, recurrent laryngeal nerve palsy, seizures, blindness, and 
death led to the emergence of image-guided techniques: fluoroscopy and ultrasound [1]. Avoiding vulnerable 
anterior cervical structures with the use of imaging has resulted in fewer complications. [2,3-5].
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compared to a traditional fluoroscopic approach [12]. 
One retrospective review of 156 ultrasound-guided 
blocks found transient adverse side effects in 13.5% 
of patients, the most common being hoarseness. No 
severe or life-threatening complications occurred [13]. 

Because of better soft tissue visualization, another 
potential benefit of ultrasound is decreased injectate 
volume needed for an effective SGB compared to 
other approaches [12,14]. A study that compared blind 
SGB with 8ml to ultrasound-guided SGB with 5ml 
of injectate [14] measured vasodilation of the upper 
extremity and face along with the extent of Horner’s 
syndrome to assess effectiveness. Complete SGB was 
found in all 12 of the ultrasound cases and in 11 of the 
12 using the blind approach. Non-serious hematoma 
formation occurred in three of the blind injections while 
the ultrasound-guided injections yielded none. Another 
study comparing blind and ultrasound-guided SGBs 
for post-stroke complex regional pain syndrome (CRPS) 
found the ultrasound-guided SGB group had greater 
improvement in VAS scores and fewer adverse events 
[10]. 

CT or MRI guidance for SGBs are also potential image 
guidance options. Both may be more expensive and 
time-consuming. Improved accuracy of final needle 
position upon the C6 tubercle, and identification of a 
safe trajectory accomplished with CT or MRI may be 
accompanied by lower complication rates [15]. 

Conclusions/Recommendations 

• Risks of potentially life-threatening and other adverse 
events are substantially decreased when performing SGB 
under image guidance.

• Effective injections can be accomplished using less volume 
when proper imaging techniques are utilized leading 
to less chance of adverse outcomes, such as anesthetic 
toxicity, seizure, etc.

• Image guidance offers the ability to show real-time needle 
advancement and provides direct monitoring of injectate 
spread.

• If a fluoroscopic technique is utilized, and location is 
confirmed with live contrast administration, a small test 
dose of local anesthetic should be administered to further 
reduce the risk of intravascular injection.

• Utilizing ultrasound guidance has the added benefit of 
soft tissue visualization, especially vascular structures, 
which has the potential to prevent adverse outcomes when 
compared to the fluoroscopic technique.

References 

1. Ghai A, Kaushik T, Wadhera R, Wadhera S. Stellate 
ganglion blockade-techniques and modalities. Acta 
Anaesthesiol Belg 2016;67:1-5. 

2. Zhu X, Kohan LR, Morris JD, Hamill-Ruth RJ. Sympathetic 
blocks for complex regional pain syndrome: a survey of 
pain physicians. Reg Anesth Pain Med 2019 May 3. [Epub 
ahead of print]

3. Bhatia A, Flamer D, Peng PW. Evaluation of sonoanatomy 
relevant to performing stellate ganglion blocks 
using anterior and lateral simulated approaches: an 
observational study. Can J Anaesth 2012;59:1040-7.

4. Narouze S. Ultrasound-guided stellate ganglion block: 
safety and efficacy. Curr Pain Headache Rep 2014;18:424. 

5. Siegenthaler A, Mlekusch S, Schliessbach J, Curatolo 
M, Eichenberger U. Ultrasound imaging to estimate risk 
of esophageal and vascular puncture after conventional 
stellate ganglion block. Reg Anesth Pain Med 
2012;37:224-7.

6. Goel V, Patwardhan AM, Ibrahim M, Howe CL, Schultz 
DM, Shankar H. Complications associated with stellate 
ganglion nerve block: a systematic review. Reg Anesth 
Pain Med 2019;44:669–678. 

7. Abdi S, Zhou Y, Patel N, Saini B, Nelson J. A new and easy 
technique to block the stellate ganglion. Pain Physician 
2004;7:327-31.

8. Elias M. Cervical sympathetic and stellate ganglion blocks. 
Pain Physician 2000;3:294-304.

9. van Eijs F, Geurts J, van Kleef M, Faber CG, Perez RS, 
Kessels AG, Van Zundert J. Predictors of pain relieving 
response to sympathetic blockade in complex regional 
pain syndrome type 1. Anesthesiology 2012;116:113-21.

10. Yoo SD, Jung SS, Kim HS, Yun DH, Kim DH, Chon J, Hong 
DW. Efficacy of ultrasonography guided stellate ganglion 
blockade in the stroke patients with complex regional 
pain syndrome. Ann Rehabil Med 2012;36:633-9. 

11. Piraccini E, Chang KV. Stellate Ganglion Blocks. StatPearls. 
Jan 2019. 

12. Narouze S, Vydyanathan A, Patel N. Ultrasound-guided 
stellate ganglion block successfully prevented esophageal 
puncture. Pain Physician 2007;10:747-52.

13. Wei K, Feldmann RE Jr, Brascher AK, Benrath J. 
Ultrasound-guided stellate ganglion blocks combined 
with pharmacological and occupational therapy in 
Complex Regional Pain Syndrome (CRPS): a pilot case 
series ad interim. Pain Med 2014;15:2120-7.

14. Kapral S, Krafft P, Gosch M, Fleischmann D, Weinstabl 
C. Ultrasound imaging for stellate ganglion block: direct 
visualization of puncture site and local anesthetic spread. 
A pilot study. Reg Anesth 1995;20:323-8. 

15. Kastler A, Aubry S, Sailley N, Michalakis D, Siliman 
G, Gory G, Lajoie JL, Kastler B. CT-guided stellate 
ganglion blockade vs. radiofrequency neurolysis in the 
management of refractory type I complex regional pain 
syndrome of the upper limb. Eur Radiol 2013;23:1316-22.

http://www.spineintervention.org/page/FactFinders

