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ANATOMY

Review of Suprascapular Nerve Block under UltrasoundGuided: Alternative Technique with Clinical Roles
Naraporn Maikong1,2), Pasuk Mahakkanukrauh2,3)
ABSTRACT
Objective: Suprascapular nerve block (SSNB) is also useful for regional anesthesia and reliable postoperative pain management on shoulder surgery. The phrenic nerve palsy is one of the most concerning complications for SSNB causing hemidiaphragmatic paralysis. This article aims to describe the essential knowledge of SSNB under ultrasound-guided. Data is being showed
pertinent to the anatomical suprascapular nerve (SSN), techniques of SSNB, and clinical complications. In addition, also provides ideas of research perspectives in the future.
Materials and Methods: For this article was accumulated the systematic search strategy for major electronic databases consists of PubMed, Google Scholar, Elsevier, and textbooks.
Results: The SSN emerged from the upper trunk of the brachial plexus and ran underneath the inferior belly of the omohyoid muscle in the supraclavicular fossa. For SSNB techniques, the posterior approach at suprascapular fossa had a limitation of
depth, and difficult to visualize the SSN from the supraspinatus muscle. In contrast, the anterior approach at supraclavicular
fossa was easily identified the SSN by using the sonoanatomical landmark of the inferior belly of the omohyoid muscle. This
approach was performed at a low incidence of phrenic nerve palsy and was highly satisfied with pain control relief.
Conclusions: The anterior approach ultrasound-guided SSNB is a new alternative technique for regional analgesia and alleviates pain control on shoulder surgery. The sonoanatomy of the inferior belly of the omohyoid muscle is a crucial landmark
that assists in the identification of SSN. Additionally, the efficient volume for SSNB is necessary to investigate in future studies.
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INTRODUCTION
Suprascapular nerve block (SSNB) under ultrasound-guided is also
useful for the regional anesthesia technique for shoulder surgery to
afford surgical anesthesia and reduce postoperative pain management1,2).
It has been explained as an alternative technique to interscalene brachial
plexus block (ISB). Although ISB is widely accepted the high effective
regional anesthesia or postoperative pain control for patients undergoing
shoulder or proximal upper limb surgery, it is performed 80-100%
phrenic nerve palsy, often resulting in precarious respiratory function as
a hemidiaphragmatic paralysis and other complications such as Horner's
syndrome, Hoarseness, and epidural or subarachnoid injection3-6).
The relevant literature published has been described as the ultrasound-guided SSNB technique and reported the side effects after local
anesthetic or dye injection. The technique of SSNB can be divided into
two approaches consists of the posterior and anterior approaches7,8).
The posterior approach or classical approach in the suprascapular
fossa is proposed to an alternative blockade that preserved the pulmonary dysfunction from ISB. Although this approach is related to the
bony landmarks, its frequency cannot be reliable to identify suprascapular nerve (SSN) under ultrasound-guided because it is deep under supraspinatus muscle and small size9). While the anterior approach in the
supraclavicular fossa has been described as easy to identify SSN under

ultrasound-guided because SSN is superficially and using the inferior
belly of the omohyoid muscle can serve as a sonoanatomical landmark
to indicate SSN8,10,11). After anterior approach SSNB injection, it can
potentially perform the phrenic nerve block from the high volume of
local anesthetic or dye spreading. Although ultrasonography has been
done, there is not enough to provide the successful SSNB because of the
phrenic nerve palsy and the occurrence of the side effects1,2).
In this article, we aim to accumulate contextual SSNB for a shoulder surgery, including the anatomical SSN, techniques of SSNB, volume, and clinical complications that contribute to phrenic nerve palsy.
The comparative techniques of SSNB between posterior and anterior
approach are described that it is attempted to provide effective SSNB
for shoulder surgery. Furthermore, we also suggest a new alternative
technique for ultrasound-guided SSNB.
Anatomy of the SSN
The SSN is a mixed nerve processing both motor and sensory nerve.
It derivates from the upper trunk of the brachial plexus receiving fibers
from ventral rami of C5 and C6 and occasionally 50% from the C4
nerve. The motor innervation supplies both the supraspinatus and infraspinatus muscles. The sensory innervation supplies almost 70% of the
glenohumeral joint that innervates mostly the posterosuperior aspect of
the joint and the other part supplies the acromioclavicular joint, subacromial bursa, and coracoacromial ligament12-16). SSN travels within the
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Figure 1: Techniques of localization of SSN for SSNB under ultrasound-guided. (A) Posterior approach, Diagram appears the concave hyperechoic line
(white line) which is the floor of the suprascapular notch. The SSN (black dash line) runs underneath the superior transverse scapular ligament. (B) Anterior
approach, Diagram presents the SSN (black dash line) that it emerges laterally from the upper trunk of the brachial plexus and locates underneath the inferior
belly of the omohyoid muscle.
BP, brachial plexus; OM, inferior belly of omohyoid muscle; SM, supraspinatus muscle; SSN, suprascapular nerve; TM, trapezius muscle

posterior cervical triangle and passes the mid-clavicular point underneath the inferior belly of the omohyoid muscle at the supraclavicular
fossa. Then, SSN runs posteriorly to the suprascapular fossa and lies in
the suprascapular notch beneath the superior transverse scapular ligament that it supplies the supraspinatus and infraspinatus muscles. The
suprascapular vessels pass above this ligament13,16).
Relation ultrasound-guided with SSNB
The ultrasound wave is a high-frequency sound wave that is generated by specific frequency ranges and sent through the tissues.
Ultrasound-guided is non-invasive and does not use radiation, it safe
and effective in humans. Another, it can show the sonography in realtime and easy visualization of critical structures. The sources of
acquaintance are advantageous for a medical clinic that uses for diagnosis, procedure on surgery as well as regional anesthesia.
SSNB under ultrasound-guided can visualize the essence of anatomical structures such as the brachial plexus, blood vessel, muscle, and
bone. It can still observe the needle during injection and attest the propriety of local anesthetic spreading to targeting nerve. Moreover, ultrasound-guided can reduce the volume of local anesthetic for nerve blockade and decrease the risks of complication in patients17,18).
Suprascapular nerve block (SSNB)
Aim
SSNB is also useful for regional anesthesia and reliable postoperative pain management on arthroscopic shoulder surgery or proximal
upper limb surgery1,2).
Techniques of ultrasound-guided SSNB
From a literature review, the detailed technique of ultrasound-guided SSNB by using anatomical surface has been established. The common technique has been used in the clinical setting for SSNB consists of
the posterior approach (at suprascapular fossa) and the anterior
approach (at supraclavicular fossa)7,8,19,20). The performance of nerve
blockade, including anatomical sonographic landmark, direction of needle, volume of local anesthetic is described. Furthermore, the limitation

of techniques is also explicated.
(I) Posterior Approach

The posterior approach as known as the classical approach is a conventional technique for SSNB and the alternative technique from ISB to
preserve pulmonary dysfunction caused by phrenic nerve palsy3,21,22).
This approach is usually performed at suprascapular fossa or close to
the suprascapular notch that the SSN locates within this locatio7).
The patient is operated on in a sitting position with the arm on the
contralateral side. The high-frequency linear ultrasound transducer is
placed parallel at the spine of the scapula in a transverse plane. The
transducer is slightly moved superior to the suprascapular fossa. The
appearance of bony is showed a concave hyperechoic line, and the trapezius and supraspinatus muscles are also identified. The transducer is
moved laterally to the suprascapular notch aim to observe the round
hypoechoic of SSN underneath the superior transverse scapular ligament. (Figure 1A) The needle is inserted in a lateromedial direction by
using an in-plane technique following injected the local anesthetic
approximately 5-15 ml close to SSN in a suprascapular notc7,23).
(II) Anterior Approach

The anterior approach at the supraclavicular fossa is an alternative
technique to improve the visualization SSN on ultrasound-guided that the
targeting nerve is located superficially in the fossa8) and this approach is
considered the incidence of phrenic nerve blockade results in hemidiaphragmatic paralysis and transient or potentially long-term respiratory3,22).
The patient is placed in a supine position with the head turns to the
contralateral side. The high-frequency linear ultrasound transducer is
initially applied at the supraclavicular fossa in a transverse plane.
Observation of the brachial plexus locates between anterior and middle
scalene muscles, following identify the C5-C6 nerve roots (brachial
plexus' upper trunk). Then, the transducer is moved distally in a craniocaudal direction to identify SSN in a short axis that arises laterally from
the brachial plexus' upper trunk. The SSN is followed until it passes
underneath the inferior belly of the omohyoid muscle. (Figure 1B) The
needle is directly inserted in-plane technique to caudal SSN with injec-
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Table 1: Details of Relevant SSNB Techniques, Block Assessment, and Complications under Ultrasound-Guided
Author

Sample Bolus

Block

(Year)

Size, n

Technique		

(ml)

Chan C-w			

Post

Localization of SSN

Block Assessment

Complications

and Satisfaction

Phrenic Nerve Palsy

Potential absence of SS notch in 			

et al.9) (2011)				

some individuals			

of pneumo-

							
Siegenthaler

120		

Post

Identify SSN 36%

A et al.8)

120		

Ant (OM)

Identify SSN 81%

(2012)				
20

0.1

Ant (OM)

Identify SSN 100%
Median diameter SSN 2.6 mm

				

Median length SSN-BP 8 mm

Rothe C

Visualize SSN 10 of 11 cases

1

Ant (OM)

et al.25) (2014)				

(90.91%)

Dye stain SSN 95%

Block Success 8 of 10 cases (80%)
Mean motor block duration

						

100 mins

Auyong DB

VC reduction at 24 hr

25

6

thorax

Median length SSN-BP 9 mm

				
11

Other
Potential risk

Ant		

Average 2.6 NRS pain score

et al.27) (2017)					

Intraoperative opioid, MEQ 3.8 mg

464 ml

Hoarseness
24%

							

Horner syn-

					

drome 4%

24 hr Opioid consumption 21.8 mg

					
Ko K-P

51		

Post

et al.24) (2017)				
51

1

Ant (OM)

Depth skin-SSN 38 mm
Identify SSN 96.1%
Depth skin-SSN 12 mm

Wiegel M

Nerve clearly visualized in

10

Ant (OM)

Dyspnea 4%

Identify SSN 25.5%

				
164

Ipsilateral diaphragmatic

reduction 2.1 cm		

et al.5) (2017)				

sonography 82.3%

Mean VAS of pre- and post-nerve

No occurred

No occurred

block from 7.1-3.4
Block failure (NRS > 6) 2.4%		

No occurred

Mean pain level for AUC 0.32 units		

Hoarseness,

							

Horner

					

Perioperative sufentanil, 20.3 ± 		

syndrome,

					

3.5 μg		

and dyspnea

					

Satisfaction with pain control 91%

Auyong DB

Ant (OM)		

Mean 2.0 PACU pain scores 1 hr		

Hoarseness

et al.6) (2018)					

63

15

Intraoperative fentanyl, 23 ± 30 μg		

8%

					

Satisfaction with analgesia 97%		

Horner syn-

							

drome 8%

							

Dyspnea 2%

Laumonerie P

14

10

Ant (Ski)

Mean diameter SSN 0.2 cm

Dye stain SSN 100%

Dye stain PN 21.4%

et al.1) (2018)				

Mean depth SSN 1.5 cm		

Distance dye-PN 1.4 cm

Sehmbi H

Identify SSN 100%

Dye stain PN 20%

10

5

Ant (OM)

Dye stain SSN 90%

et al.2) (2019)						
Abdallah FW

67

15

Ant (OM)		

Distance dye-PN 14 mm

AUC for rest pain scores during

et al.11) (2020)					

12.8 ± 1.4 unit

Respiratory complications
24 hr in PACU 14.90%

Bradycardia
10.4%

							

Hypotension

							

34.3%

Blasco L

14

10

Post

Length needle-SS notch 1.3 cm

Dye stain SSN 79%

No dye stain PN

et al.20) (2020)

14

10

Ant (Ski)

Length needle-SSN 1.4 cm

Dye stain SSN 93%

Dye stain PN 21%

						
Malheiro NS

71

3

Post		

et al.26) (2020)					

Distance dye-PN 1 cm

81.2% Decreased NPS pain relief in

No occurred

No occurred

72 hr

					

60.6% Decreased NPS ≥ 30%

					

during a period ≥ 3 months

SSN, suprascapular nerve; Post, posterior approach; SS notch, suprascapular notch; Ant, anterior approach; OM, inferior belly of omohyoid muscle; BP, brachial plexus; NRS, numerical
rating scale; MEQ, Morphine Equivalents; VC, vital capacity; VAS, visual analog scale; AUC, areas under the curve; PACU, post anesthesia care unit; Ski, ski lift technique; PN, phrenic
nerve; NPS, numeric pain scale

tion 5-10 ml of local anesthetic8,19).
Comparison between posterior and anterior approaches for
SSNB
This article has been contemplated the comparison of essential
knowledge between posterior and anterior approaches consists of the
localization of SSN, block assessment and satisfaction, and complications for SSNB under ultrasound-guided. (Table 1)

Localization of SSN
Even though the posterior approach is related to bony landmarks as
the suprascapular notch. It has the limitation that the SSN location is
deep under supraspinatus muscle and small size9). The maximum depth
(mean 38 mm) from the skin to the SSN through the supraspinatus muscle is potentially increased inconvenience. Making identification of SSN
under ultrasound-guided sometimes difficult that can identify roundly
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25.5 to 36% lead to block failure8,24).
In contrast with the anterior approach, the success of the SSN visualization under ultrasound-guided is high as 81-100%. The SSN branches out laterally from the upper trunk of the brachial plexus underneath
the inferior belly of the omohyoid muscle and locates superficially at
the supraclavicular area. The sonoanatomy of the inferior belly of the
omohyoid muscle is a good landmark result in easy to identify the
SSN2,5,8,24,25). Another, the ski lift technique19) is one of the methods to
identify SSN. Characteristic of SSN such as diameter, depth, and distance between SSN to brachial plexus as shown in Table 1.
Block Assessment and Satisfaction
The block assessment from dye injection has been presented that the
SSN is stained 79% in the posterior approach when compared with the
anterior approach is stained 90-100%1,2,8,20). The local anesthetic injection
for anterior SSNB has been reported 80% block success25). The details of
analgesia outcomes with the posterior and anterior approach are presented
in Table 1. The satisfaction is evaluated 91-97% for the anterior SSNB5,6).
Complications
To inquire the posterior approach for SSNB is performed without
phrenic nerve palsy, but the disadvantage of this approach is a potential
incidence of pneumothorax. The clinical studies with large local anesthetic and sample sizes are needed to confirm the results9,20,26).
For the anterior approach, the characterization of the pulmonary
function is examined. The risks of phrenic nerve palsy result in hemidiaphragmatic paralysis in patients have been reported that the vital capacity
reduction at 24 hr is 464 ml, the ipsilateral diaphragmatic reduction is 2.1
cm27), and the respiratory complications in the post anesthesia care unit is
14.90%11). In cadaveric studies have been demonstrated the dye diffusion
to the phrenic nerve is performed approximately 20%. The mean distance
between dye and phrenic nerve is ranged 1-1.4 cm when 5-10 ml of the
volume is used1,2,20). The anterior SSNB has been occurred a few side
effects such as Hoarseness, Horner syndrome, and dyspnea5,6,11,27).
Alternative technique for ultrasound-guided SSNB
The anterior approach is an alternative technique for SSNB.
Commonly, the SSN locates superficially at the supraclavicular fossa and
emerges from the upper trunk of the brachial plexus underneath the inferior belly of the omohyoid muscle led to easy identification under ultrasound-guided2,5,8,24,25). Although this approach can identify SSN under ultrasound-guided, it has occurred complication with 20% phrenic nerve palsy
and less side effects such as Hoarseness, Horner syndrome, and dyspnea
from using volume 5-10 ml of local anesthetic or dye1, 2,5,6,11,20,27). (Table 1)
Consequently, the volume of local anesthetic is necessary considered.
Future directions for research
Pending future research determining the explicit role of anterior
approach SSNB, these finding suggests that continued investigation also
should be needed into finding the effective volume of local anesthetic as
well as weighed against the risk of the phrenic nerve block. The potential incidence and prolong phrenic nerve palsy must be considered
because none of the explained or reported the assured techniques completely. The knowledge will be beneficial to anesthesiologists for anterior approach SSNB in patients.

CONCLUSIONS
This literature review suggests that the anterior approach ultrasound-guided SSNB is a new alternative technique for perioperative
analgesia and alleviates postoperative pain control on the shoulder or
proximal upper limb surgery. The sonoanatomy of the inferior belly of
the omohyoid muscle is a crucial landmark that assists in the identification of SSN.
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