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The stellate ganglion block has been 
utilized in a variety of painful conditions 
ranging from sympathetically mediated pain 
in the upper extremity to the pain associ-
ated with intractable angina.  A number of 
techniques are used to block the stellate 
ganglion.

Objective: To describe a new and easy 
approach to block the stellate ganglion using 
an oblique view. 

Description of a New Technique: The 

patient is placed in the supine position with 
the new slightly extended, and the head ro-
tated slightly to the side opposite the side 
to be blocked.  The fluoroscopic beam is di-
rected in an anteroposterior direction until 
the C5/6 disc is well visualized.  Subsequent-
ly, the fluoroscopic beam is rotated oblique-
ly, ipsilateral to the side where blockade is 
desired.  Under real-time imaging, a single 
pass is made with a 25-gauge spinal needle 
to contact the bone.  At this point, the nee-

dle tip is contacting and resting at the junc-
tion between the uncinate process and the 
vertebral body.

Conclusion :  We have described a 
new approach for stellate ganglion block 
to be performed under oblique fluoroscopy 
without technical difficulty or complications. 

Keywords:  Stellate ganglion block, 
blind technique, fluoroscopic technique, 
sympathetic innervation

The technique of stellate ganglion 
block (SGB) has been ubiquitous among 
pain specialists for treatment of various 
painful conditions (1-3). It enjoys utility 
in sympathetically mediated pain in the 
upper extremity (2) and atypical facial 
pain (3) as well as pain associated with 
intractable angina (4, 5). Physicians per-
form this procedure with or without the 
aid of fluoroscopy. However, the accura-
cy of the fluoroscopic approach is much 
greater than that of a blind approach. A 
number of techniques are used to block 
the stellate ganglion. The two methods 
used most widely to block the stellate gan-
glion are (1) at the level of the C6 trans-
verse process (Chassaignac’s tubercle) 
without or with the use of using antero-
posterior and lateral fluoroscopy and (2) 
at the level of C7, the more medial ap-
proach at the anterolateral aspect of the 

vertebral body as the target (6, 7). Even 
though both techniques may adequate-
ly block the stellate ganglion, inadvertent 
placement of the needle into the vertebral 
artery, adjacent disc, neural tissue, esoph-
agus, or intrathecal space can have serious 
consequences. 

We describe a new and easy ap-
proach to block the stellate ganglion us-
ing an oblique view at the level of C7. This 

approach seems to avoid dangerous struc-
tures that can complicate the block.

ANATOMY

The cervical sympathetic chain is 
composed of superior, middle, and inferi-
or cervical ganglia. Often, the inferior cer-
vical ganglion is fused with the first tho-
racic ganglion, forming the stellate gan-
glion, which commonly measures 2.5 cm 

Fig 1.  A schematic diagram (anterior view) of  the cervical spine showing    
            the site for stellate ganglion block at C6 and C7 levels (arrows).
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head and neck travel along the common 
and then internal or external carotid ar-
tery. Some of the fibers, however, leave the 
stellate ganglion, form the vertebral plex-
us, and innervate cranial structures sup-
plied by the vertebral plexus. Thus, block-
ade of the sympathetic innervations of the 
head and neck must incorporate inclusion 
of the stellate ganglion.

INDICATIONS

The stellate ganglion block has been 
used to treat vascular insufficiency, va-
sospasm, hyperhidrosis, and a variety of 
pain syndromes, including complex re-
gional pain syndrome, type I and II; phan-
tom limb pain; neoplasm; postherpetic 
neuralgia; herpes zoster; Paget’s disease; 
postradiation neuritis; pain from cen-
tral nervous system lesions; atypical facial 
pain and facial neuralgia; and intractable 
angina pectoris. Most of these indications 
are based on anecdotal case reports and 
case series. Well-designed controlled clin-
ical studies are lacking (3). Furthermore, 
blockade has been found valuable in cir-
culatory problems in the upper extremity 
such as Raynaud’s disease, arterial embo-
lism, accidental intra-arterial injection of 
drugs, and Ménière’s syndrome associated 
with vascular disease. It has also been in-
dicated as immediate therapy for pulmo-
nary embolus (2).

Absolute contraindications to stel-
late ganglion blocks include patient refus-
al, local infection, allergic reaction to lo-
cal anesthetics, and primary and second-

ary coagulopathy. Ideally, stellate gangli-
on block should be avoided if an affect-
ed patient has had a recent cardiac infarc-
tion or a severe cardiac conduction block 
to prevent possible deterioration of car-
diac function. Repeated stellate ganglion 
blocks have been reported to aggravate 
glaucoma; thus, they are considered as a 
relative contraindication (2).

DESCRIPTION OF A NEW TECHNIQUE

Multiple techniques have been pre-
viously described (6, 7, 11-13). The new 
technique is performed with the patient in 
the supine position with the neck slight-
ly extended (a pillow may be placed be-
neath the shoulders), and the head rotated 
slightly to the opposite side to be blocked. 
Patients are monitored with electrocardi-
ography, pulse-oximetry, and blood pres-
sure throughout the procedure. The skin 
temperatures are recorded in the distal 
portion of both the upper extremities in 
mirror-image locations. The procedure is 
performed with a sterile technique.

The fluoroscopy beam is directed 
in an anteroposterior direction until the 
C5–C6 disc is well visualized (Fig. 3A, 
Fig. 4A). This usually requires caudocra-
nial angulations of the C-arm. The C-arm 
is then rotated obliquely, ipsilateral to the 
side where blockade is desired. The rota-
tion must occur to allow adequate visu-
alization of the neural foramina (Fig. 3B 
& C; Fig. 4B & C). A skin wheal is raised 
at the surface point where the junction 
of the uncinate process and the vertebral 
body is seen on the fluoroscope (Figs. 1–
4). Under real-time imaging, a single pass 
is made with a 25-gauge spinal needle to 
contact bone at this point. Care should 
be exercised to avoid passage of the nee-
dle toward the neural foramina and the 
thecal sac, which is exposed posteriorly; 
the disc located cephalad; and the esoph-
agus, which resides medial to the ultimate 
target point. In its final position, the nee-
dle tip comes to rest at the junction be-
tween the uncinate process and the verte-
bral body (Fig. 4D). The stylet is removed, 
the extension set is attached, and 1 to 2 ml 
of radio-opaque contrast is injected to vi-
sualize the longus colli muscle (Fig. 4D). 
The syringe containing the contrast is ex-
changed with the one that contains the lo-
cal anesthetic. After ensuring that nega-
tive aspiration is performed, a 0.5-mL 
test dose is injected to rule out intravascu-
lar injection into the vertebral artery. The 
value of this test dose in providing early 

long, 1 cm wide, and 0.5 cm thick. It is 
usually located in front of the neck of the 
first rib and extends to the interspace be-
tween the seventh cervical (C7) and first 
thoracic (T1) vertebral bodies (2, 8-10). 
It may rest on the anterior tubercle of C7 
when it is elongated. If the inferior cervi-
cal ganglion and first thoracic ganglion 
are not fused, the inferior cervical gangli-
on lies in front of the C7 tubercle, and the 
first thoracic ganglion rests over the neck 
of the first rib. 

The stellate ganglion lies medial to 
the scalene muscles, lateral to the longus 
colli muscle, anterior to the transverse 
processes and prevertebral fascia, and su-
perior to the subclavian artery and the 
posterior aspect of the pleura. The initial 
portion of the vertebral artery lies anteri-
or to the stellate ganglion (Fig. 1).

Preganglionic sympathetic fibers 
originate from cell bodies in the antero-
lateral column of the spinal cord. Nerves 
supplying the head and neck arise from 
the first and second thoracic spinal seg-
ments. Fibers destined to the upper ex-
tremities are traceable from the second 
through the ninth thoracic segments (T2–
T9). The preganglionic axons leave the T1 
and T2 ventral roots, pass through the 
white rami communicans, join the sym-
pathetic chain, and ultimately synapse at 
the inferior (stellate), middle, or superior 
cervical ganglion (Fig. 2). Postganglionic 
sympathetic fibers pass the gray rami and 
join the cervical or upper cervical plex-
us. Most of the sympathetic fibers for the 

Fig 2. A schematic diagram (cross sectional view) of  the cervical spine     
        showing the site for stellate ganglion block at C6 and C7 levels (arrows)
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warning if intra-arterial injection is ques-
tionable, as seizures can occur immediate-
ly, even with very small volumes of local 
anesthetic. This is followed by slow injec-
tion of 3 to 5 mL of local anesthetics onto 
the ganglion. Three to four milliliters of 
local anesthetic usually is adequate for 
caudal spread to at least the first thorac-
ic segment.

Meaningful verbal contact should 
be maintained, and the patient should be 
urged to respond verbally without mov-
ing the head-neck so as to allow recogni-
tion of any adverse reaction should it oc-
cur. Concomitant hemodynamic moni-
toring is crucial as well.

If stable in the recovery area for 30 
to 60 minutes and tolerating clear liq-
uids without aspiration, the patient is 
discharged home with an escort. Patients 
usually develop Horner’s syndrome and 
Guttman’s sign, stuffy nose and increased 
temperature on the ipsilateral side of the 
block (face and upper extremity) within 5 
minutes after the procedure. 

We have not encountered any ad-
verse effects thus far with this technique. 
This method is easily learned and per-
formed by residents and fellows.

DISCUSSION

Percutaneous stellate ganglion block 
is widely used to alleviate sympathetical-

Fig 3. A schematic diagram of  the cervical spine in various views, showing the site for stellate ganglion block as    
          marked by “X”. A) anterior view, B) right oblique view, C) left oblique view, D) posterior view.

Fig 4. A) The C-arm is in the anterio-posterior position with caudal angula-
tion to optimize disc view with flattened endplates. B) The C-arm is rotated 
in an oblique manner until the neural foramina are seen. C) Final needle 
placement at the base of  the C7 uncinate process on the left side. D) Stellate 
Ganglion Block - final position, with contrast injection

A B

C D
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ly maintained upper-extremity pain. Its 
beneficial effects include elimination or 
marked reduction in opioids or other pain 
medication use, increased blood flow, and 
improved function of those who suffer 
from sympathetically maintained pain. 
The prevalent approach is the anterior 
paratracheal approach with or without 
fluoroscopy, or with CT imaging or ultra-
sound guidance to position a needle at C6 
or C7 levels. With computed tomography 
guidance, more precise needle placement 
and better spread of solution could be as-
certained (14). 

However, non-fluoroscopic radio-
logic guidance techniques (MRI, CT, and 
ultrasound) can be expensive, time-con-
suming, and impractical for most inter-
ventional pain physicians. Another point 
to consider is the fact that different blocks 
in the same patient can produce variable 
spread (12) and may consequently explain 
the inconsistent outcomes that are seen 
with  a “blind” technique.

Studies using MRI (9, 10) or CT 
(14) have failed to demonstrate any evi-
dence of spread to the stellate ganglion it-
self, although in the CT study, the stellate 
ganglion could not actually be visualized. 
However, an ultrasound imaging study 
showed spread from C4 to C7 while us-
ing 5 ml of local anesthetic and what the 
authors considered to be an effective clin-
ical stellate ganglion block in 23 of 24 cas-
es (15). Further, Guntamukkala and Har-
dy (16) performed a cadaver study using 
methylene blue and observed spread to T4 
in most cases.

As regards positioning patients, the 
supine position for anterior approach 
offers advantages of more comfort for 
the patient, avoidance of complications 
of the prone position, and greater ease 
in administration of sedatives-analge-
sic for conscious sedation, if needed, and 
in managing complications should they 
arise (convulsions, cardiorespiratory ar-
rest). However, the incidence of other po-
tential complications (pneumothorax; in-
travascular or intrathecal injection of the 
local anesthetic) is comparable.

The close proximity of the vertebral 
artery to the needle used in stellate gan-
glion block can be hazardous, as injection 
of local anesthetic into the arterial system 
can precipitate convulsions. Spread of lo-
cal anesthetic into the epidural space can 
result in hypotension and bradycardia be-
sides a risk of subarachnoid injection and 
total spinal block.  Pneumothorax is un-

common, but the chance is increased in 
performing the block at the C7 level. Our 
review of the CT pleural dome with the 
oblique technique in non-emphysema-
tous individuals suggests that the pleu-
ra is usually avoided and pneumothorax 
should not be an issue. Associated brachi-
al plexus block is seen in up to 10% of pa-
tients. The recurrent laryngeal nerve lies 
medially to the sympathetic chain and 
slightly anterior to it. As local anesthetic 
spreads, this may also be blocked, result-
ing in a hoarse voice and a unilateral vocal 
cord paresis. The probability of this oc-
curring has been demonstrated to be 10% 
after the use of 10 ml of local anesthet-
ic, rising to 80% when 20 ml of bupiva-
caine was used (17). The development of a 
Horner’s syndrome is usually taken as be-
ing demonstrative of an accurate stellate 
ganglion block (18). This is not normally 
troublesome, although some case reports 
have cited its occurrence bilaterally (19), 
which obviously may cause visual im-
pairment. Conversely, Horner’s syndrome 
does not ensure blockade of the upper-ex-
tremity sympathetic nervous system, as 
the latter arises from the T1/T2 segments.

Our new technique for the stellate 
ganglion block was developed to over-
come these technical difficulties and to 
improve the safety and efficacy of the 
block. We performed the stellate gangli-
on blocks at the base of the uncinate pro-
cess of the  C7 vertebrae using oblique flu-
oroscopy. Careful placement of the needle 
in close proximity to the ganglia increases 
the efficiency of the sympathectomy, re-
duces the volume of the local anesthet-
ic agent required, and diminishes the risk 
of complications. In this study, the cor-
rect needle position was confirmed ra-
diographically, and the injected contrast 
solution was shown to fill the same ver-
tebrotransverse junction plane as seen 
in the classic block.  Thus, 3 to 5 ml was 
enough to achieve a favorable clinical ef-
fect in our patients.

Malmqvist et al (18) reported that 
the Chassaignac tubercle is not suitable 
for placement of the tip of the needle  
during a cervical sympathetic block, be-
cause this may result in inadequate distri-
bution of the local anesthetic and thus in-
adequate sympathetic block of the upper 
extremity. Furthermore, an arterial punc-
ture and subsequent seizure may occur. 
Thus, introducing the needle at the base 
of the uncinate process of the C7 verte-
brae increases the likelihood of encoun-

tering the cervical sympathetic ganglia. 
By its very nature, the blind technique 
requires large volumes that will have ab-
errant spread (including contralateral-
ly), and this in part may explain some 
of the adverse effects (20, 21) associated 
with the classic blind method. Methylene 
blue injection with the classical blind ap-
proach at C6 was  thoracoscopically visu-
alized at the stellate ganglia in only 46%, 
while with the same blind technique at C7 
the dye was seen at the stellate ganglion in 
63% of cases (22).

The recorded and unrecorded case 
logs of complications from the classic 
method have driven sagacious interven-
tionists to advocate image-guided cervi-
cothoracic blockade (23). Indeed, such 
an approach has demonstrated increased 
clinical effectiveness of fluoroscopical-
ly guided injection as compared to blind 
injection (24). In the description by Elias 
(23), a paratracheal anterior approach 
(fluoroscopic) guided by palpation of the 
C6 tubercle was made in a perpendicular 
manner until the C6 or C7 tubercle was 
contacted. This may lead to paresthesia, as 
the nerve root may be encountered.

Furthermore, the anterior paratra-
cheal (fluoroscopic) approach does not 
ensure inadvertent insertion into the the-
cal sac, the esophagus, the disc, or the neu-
ral tissue, as these structures cannot be ad-
equately defined with the straight antero-
posterior fluoroscopic view. If this ap-
proach must be used, we suggest flatten-
ing the end plates and visualizing the disc. 
A bony endpoint is then chosen, and the 
needle placement is guided.

This advice is based on observing the 
technique of numerous prominent physi-
cians (from academic and private-prac-
tice arenas and during cadaver courses) 
who have inserted needles into the disc, 
the thecal sac, and the nerve root using 
the straight anteroposterior paratrache-
al approach. The intent is not to banish 
the fluoroscopic anterior paratracheal ap-
proach—it is important for safety and ef-
fectiveness over the pervasive classic blind 
injection—but rather to elucidate poten-
tial pitfalls that are not readily appreciated 
or emphasized. 

Conversely, the advantages of our 
new technique are as follows:

• Eliminates pressing or pushing the 
vascular system out of the way

• Eliminates pressing on the 
Chassaignac tubercle, which can be 
uncomfortable and even painful to 
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patients
• Minimizes the chance of intravascular 

injection

• Minimizes the chance of esophageal 
perforation 

• Minimizes the chance of recurrent 
laryngeal nerve paralysis 

• Reduces the volume of local 
anesthetics needed to cover lower 
cervical through upper thoracic 
areas

• Most important, can easily be 
learned by trainees

The experience obtained in the pres-
ent technique suggests that in addition to 
efficacy, the technique is safe but also eas-
ily learned. However, even the new tech-
nique that we have defined is not the pan-
acea as, theoretically, in the individual 
with emphysematous bullous pleura, an 
oblique C7 insertion to the base of the un-
cinate process can lead to a pneumotho-
rax. Our approach is more medial than 
other image-guided approaches described 
in the literature and, though this should 
serve to offset the possibility of pleural 
puncture, it also results in local anesthetic 
delivery marginally distant from the true 
location of the stellate ganglion. Regard-
less of the promises inherent in our ap-
proach, prospective literature validating 
its effectiveness is a prerequisite to wide-
spread adoption in the clinical setting.

CONCLUSION

A blind technique or the paratra-
cheal anterior approach using high vol-
ume may or may not adequately block the 
stellate ganglion but often leads to block-
ade of adjacent nerve structures as well, 
with possible complications. We have suc-
cessfully used our new approach under 
oblique fluoroscopy view for stellate gan-
glion blocks in our patients without tech-
nical difficulty or complications. 
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