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The supraclavicular block can provide rapid onset, dense anesthesia of the arm with a single 
injection.1 Several different techniques have been described, but despite modifications to the 
original method by Kulenkampff the major disadvantage of these óblindô approaches remains the 
small but significant risk of pneumothorax.2-5 Whilst this risk has been reported to be zero in expert 
hands, other series quote an incidence of pneumothorax as high as 6.1%.6,7 Further complications 
of supraclavicular block include subclavian artery puncture, and spread of local anesthetic to cause 
paresis of the stellate ganglion, the phrenic nerve and recurrent laryngeal nerve. The Journal of NYSORA; 12: 

6-10 

 
 

ULTRASOUND GUIDED SUPRACLAVICULAR BLOCK 
 

  
 

INTRODUCTION 
 

Ultrasound continues to grow in popularity as a 
method of nerve localization and, for the supraclavicular 
block, has the advantage of allowing real time visualization 
of the plexus, pleura and vessels along with the needle 
and local anesthetic spread.8 Several authors have 
described an ultrasound guided supraclavicular approach 
to the brachial plexus, beginning with La Grange and 
colleagues who in 1978 utilized Doppler ultrasound to 
indirectly facilitate needle positioning.9 Technology 
subsequently improved and in 1994 Kapral et al were the 
first to report direct needle, plexus and local anesthetic 
visualization. Using a 7.5MHz probe, orientated 3cm 
sagittally above the midpoint of the clavicle, their success 
rate was 95%.10 Chan and colleagues published their 
technique almost 10 years later.11,12 In the intervening 
period descriptions of ultrasound guided catheter insertion 
into the supraclavicular brachial plexus sheath also 
emerged.13  

 

 
Figure 1. Coronal oblique orientation of probe in right 
supraclavicular fossa. Needle alignment is in-plane, with a 
lateral to medial approach. 
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There are few outcome studies regarding 

ultrasound guided supraclavicular brachial plexus blockade. 
In the study by Kapral et al, ultrasound guided 
supraclavicular block was compared to ultrasound guided 
axillary block. No difference in surgical anesthesia was 
found between the two groups of 20 patients (95% in each 
group) although the musculocutaneous nerve was only 
blocked in 75% of the axillary group compared to 100% in 
the supraclavicular group. Arcand and colleagues 
compared ultrasound guided supraclavicular to ultrasound 
guided infraclavicular block and demonstrated that surgical 
anesthesia was similar in both groups although the radial 
nerve required more frequent supplementation in the 
infraclavicular group.14 In another randomized controlled 
trial, Williams et al demonstrated that ultrasound combined 
with nerve stimulation reduced the time required to perform 
the procedure compared to using nerve stimulation 
alone.15 A retrospective review of over 1000 ultrasound 
guided supraclavicular blocks at Toronto Western Hospital 
revealed a success rate of 94.7% (no need for further 
supplementation or general anesthesia) and importantly no 
pneumothoraces (Dr Anahi Perlas, personal 
communication, article in press). Whilst there is no 
definitive evidence as yet that ultrasound is superior to 
other methods of nerve localization for the supraclavicular 
block, there are now case reports appearing where 
ultrasound scanning has detected abnormal anatomy that 
would otherwise not have been evident using 
óblindôapproaches.16,17 By alerting the anaesthesiologist to 
either choose another approach or simply avoid regional 
anesthesia altogether ultrasound may in this manner 
improve the safety of supraclavicular brachial plexus 
blockade. Despite these benefits, ultrasound may 
conversely create a false sense of security and care must 
be taken, particularly when learning. If the needle tip is not 
adequately visualized errors can still occur during 
ultrasound guided nerve blocks.18-20  

 
Ultrasound guided supraclavicular block is the 

mainstay of our regional anesthesia practice for upper limb 
surgical procedures at or below the elbow. The remainder 
of this article describes our technique. The indications, 
contraindications, choice of local anesthetic and 
complications of the supraclavicular block in general have 
been described elsewhere.1 
 
 
 

Positioning 
 

The patient is positioned supine with the arm place 
by the side. The head is positioned, without a headrest, facing 
45o to the contralateral side to be blocked. 
 
Equipment 
 

A high frequency (10-15Mhz), linear probe should be 
selected. A 22 gauge, 50mm stimulating needle is chosen. 
This allows nerve stimulation if desired, though most 
practitioners in our group do not stimulate. Our preferred local 
anesthetic is 50:50 2% lidocaine and 0.5% bupivicaine with 
adrenaline 1:400000. The skin is cleaned with an appropriate 
solution such as 2% chlorhexidine in 70% isopropyl alcohol 
solution. Drugs for sedation such as midazolam and fentanyl 
should also be available. As with all nerve blocks, standard 
monitoring should be applied and intravenous access secured. 
 
Scanning Technique, Nerve Localization and Needle 
Placement11 
 

The probe is placed in the supraclavicular fossa in a 
coronal oblique plane (Figure 1). The pulsating, hypoechoic 
supraclavicular artery is identified, lying above the 
hyperechoic first rib. While maintaining the view of the artery, 
the probe is then angled until both the first rib and the pleura 
are also seen simultaneously, seeking to visualize a óstepô 
between these two structures (Figure 2). 

 
Figure 2. Right supraclavicular brachial plexus (yellow arrows). 
Note supraclavicular artery (SA) lying on first rib (white 
arrows). P=pleura. Compare with Figure 8 for post anesthetic 
injection. 
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The rib generates a bony shadow whilst the lung is 

a specular reflector and therefore a grainy image is seen 
below the hyperechoic edge of the pleura. The hypoechoic 
nerve structures (trunks or divisions) are usually visualized 
postero-lateral to the artery. Some small, hypoechoic 
vessels (suprascapular artery and transverse cervical 
artery) may also be present in this location. Colour doppler 
can be used to distinguish between vascular and nerve 
structures (Figures 3 and 4). 

 

 
 

 
Figure 3,4. Left supraclavicular brachial plexus. Nerves 
(yellow arrows) cephalo-lateral to subclavian artery (SA). 
FR=first rib, P=pleura, *=vessel (identified using Doppler ð 
see figure 4) 

 
 

Once the artery, rib, pleura and plexus are 
simultaneously in view, the aim is to guide the needle towards 
the ócorner pocketô between the first rib inferiorly, the 
supraclavicular artery medially and the nerves superiorly 
(Figures 5 and 6).21 This area is where the lower trunk 
commonly lies. Incomplete block when using the 
supraclavicular approach is, in our experience, most 
commonly due to failure to block the lower trunk, which 
subsequently results in inadequate ulnar nerve anesthesia. 

 

 
Figure 5. ôCorner pocketõ (*), pre anesthetic injection. 
Plexus=yellow arrows. FR=first rib, SA=subclavian artery, 
P=pleura. Compare with Figure 6. 

 

 
Figure 6. Right supraclavicular brachial plexus (yellow arrows). 
Local anesthetic (dashed lines) has been deposited in ôcorner 
pocketõ (*). Note the nerves now appear to be floating on the 
anesthetic.  FR=first rib, SA=subclavian artery. 
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 There are two differing needle approaches, both 

of which involve an in-plane technique in order that the 
needle tip can be better visualized. In the first, the needle 
is inserted in a lateral to medial direction in the long axis of 
the transducer (Figure 1). Whilst this method benefits from 
a generally unobstructed route straight to the ócorner 
pocketô, the major disadvantage (particularly for beginners) 
is that the needle trajectory is towards the pleura (Figure 7).  
 

The second approach, and that preferred by the 
senior author of this article, is from medial to lateral. This 
has the advantage of needle movement away from the 
lung, with the first rib acting as a óbackstopô, and so 
theoretically is safer if the needle is inadvertently advanced 
too far. A disadvantage however compared to the lateral to 
medial approach is that more manipulation of the needle is 
required because the artery is in the path between the 
point of needle insertion and the ócorner pocketô. To reach 
the desired ócorner pocketô with this method the needle 
shaft can be used to steer the supraclavicular artery out of 
the way. In both techniques the tip of the needle should be 
visualized at all times. If the needle tip is not clearly in view, 
óhydrolocalisationô using small amounts of 5% dextrose is 
useful. Local anesthetic rather than 5% dextrose can be 
injected if neurostimulation is not being used. On 
depositing local anesthetic in the ócorner pocketô the nerves 
are often seen to float superiorly (Figure 6). 

 
 Local anesthetic spread is observed during 

injection and the needle repositioned to ensure distribution 
around all the nerve trunks and divisions within the plexus 
sheath (Figure 8). No sign of local anesthetic spread may 
indicate intravascular injection and so care must be taken 
when this occurs to re-identify the needle tip before further 
local anesthetic injection. In total between 25 and 40ml is 
injected, although we have found that as little as 15ml can 
provide adequate surgical anesthesia for forearm and hand 
surgery. 
 

                      Summary 
 
In summary, although ultrasound guided 

supraclavicular block has been shown to be a safe 
alternative to nerve stimulator guided supraclavicular 
brachial plexus block there is little evidence as yet to 
support the superiority of ultrasound compared to any 
other method of nerve localization. Whilst there is 
anecdotal evidence that safety may be enhanced by 

ultrasound, as with all regional anesthesia techniques this is 
in part operator dependant and care must be taken to ensure 
adequate needle tip visualization at all times in order to avoid 
complications. 
 
 

 
Figure 7. Lateral to medial, in-plane approach of needle (white 
arrows) advancing towards both pleura (P) and ôcorner pocketõ 
(*) of right supraclavicular brachial plexus (yellow arrows).  
FR=first rib, SA=subclavian artery.  
 

 
Figure 8. Local anesthetic surrounding nerves shown in Figure 
3. 

 

 



THE JOURNAL OF THE NEW YORK SCHOOL OF REGIONAL 

ANESTHESIA (WWW.NYSORA.COM) 

ULTRASOUND GUIDED SUPRACLAVICULAR BLOCK 

 

COPYRIGHT © 2009 BY THE NEW YORK SCHOOL OF REGIONAL ANESTHESIA (WWW.NYSORA.COM)              VOLUME 12                10 
 

 

REFERENCES 
 
 
1. Franco C. Supraclavicular Brachial Plexus Block. In 

Hadzic: Textbook of Regional Anesthesia and 
Acute Pain Management. McGraw Hill, 2007, 
pp418-425 

2. Kulenkampff D: Brachial Plexus Anaesthesia: Its 
Indications, Technique, and Dangers. Ann Surg 
1928; 87: 883-91 

3. Winnie AP, Collins VJ: The Subclavian Perivascular 
Technique of Brachial Plexus Anesthesia. 
Anesthesiology 1964; 25: 353-63 

4. Brown DL, Cahill DR, Bridenbaugh LD: 
Supraclavicular nerve block: anatomic analysis of a 
method to prevent pneumothorax. Anesth Analg 
1993; 76: 530-4 

5. Murphey DR: Brachial Plexus Block Anesthesia: An 
Improved Technic. Ann Surg 1944; 119: 935-43 

6. Franco CD, Vieira ZE: 1,001 subclavian 
perivascular brachial plexus blocks: success with a 
nerve stimulator. Reg Anesth Pain Med 2000; 25: 41-6 

7. Brand: A comparison of supraclavicular and axillary 
techniques for brachial plexus blocks. Anesthesiology 
1961; 22: 226-229 

8. Sites BD, Brull R: Ultrasound guidance in 
peripheral regional anesthesia: philosophy, 
evidence-based medicine, and techniques. Curr Opin 
Anaesthesiol 2006; 19: 630-9 

9. la Grange P, Foster PA, Pretorius LK: Application 
of the Doppler ultrasound bloodflow detector in 
supraclavicular brachial plexus block. Br J Anaesth 
1978; 50: 965-7 

10. Kapral S, Krafft P, Eibenberger K, Fitzgerald R, 
Gosch M, Weinstabl C: Ultrasound-guided 
supraclavicular approach for regional anesthesia of 
the brachial plexus. Anesth Analg 1994; 78: 507-13 

11. Chan VW, Perlas A, Rawson R, Odukoya O: 
Ultrasound-guided supraclavicular brachial plexus 
block. Anesth Analg 2003; 97: 1514-7 

12. Perlas A, Chan VW, Simons M: Brachial plexus 
examination and localization using ultrasound and 
electrical stimulation: a volunteer study. 
Anesthesiology 2003; 99: 429-35 

13. Yang WT, Chui PT, Metreweli C: Anatomy of the 
normal brachial plexus revealed by sonography and 
the role of sonographic guidance in anesthesia of 
the brachial plexus. Am J Roentgenol 1998; 171: 1631-
6 

14. Arcand G, Williams SR, Chouinard P, Boudreault 
D, Harris P, Ruel M, Girard F: Ultrasound-guided 
infraclavicular versus supraclavicular block. Anesth 
Analg 2005; 101: 886-90 

15. Williams SR, Chouinard P, Arcand G, Harris P, 
Ruel M, Boudreault D, Girard F: Ultrasound 
guidance speeds execution and improves the quality 
of supraclavicular block. Anesth Analg 2003; 97: 
1518-23 

16. Chin KJ, Niazi A, Chan V: Anomalous brachial 
plexus anatomy in the supraclavicular region 
detected by ultrasound. Anesth Analg 2008; 107: 
729-31 

17. Macfarlane AJR BR: Eight ball corner pocket - 
avoiding a scratch. Reg Anesth Pain Med 2008; 
33:502-3 

18. VadeBoncouer TR, Weinberg GL, Oswald S, 
Angelov F: Early detection of intravascular 
injection during ultrasound-guided supraclavicular 
brachial plexus block. Reg Anesth Pain Med 2008; 33: 
278-9 

19. Loubert C, Williams SR, Helie F, Arcand G: 
Complication during ultrasound-guided regional 
block: accidental intravascular injection of local 
anesthetic. Anesthesiology 2008; 108: 759-60 

20. Schafhalter-Zoppoth I, Zeitz ID, Gray AT: 
Inadvertent femoral nerve impalement and 
intraneural injection visualized by ultrasound. 
Anesth Analg 2004; 99: 627-8 

21. Soares LG, Brull R, Lai J, Chan VW: Eight ball, 
corner pocket: the optimal needle position for 
ultrasound-guided supraclavicular block. Reg Anesth 
Pain Med 2007; 32: 94-5 

 

 


