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Case Report

Introduction

Ultrasound imaging plays an important role in the diagnosis and 
intervention of musculoskeletal disorders.[1,2] In a conventional 
interscalene block, anatomical landmarks are used, and the 
administration of large volumes of local anesthetic agents, 
results in the undesired blockade of structures mainly the 
ipsilateral phrenic nerve.[3,4] Ultrasonographic nerve tracking 
in the cervical region has been extensively described in the 
literature.[5] Phrenic nerve‑sparing alternatives for conventional 
interscalene blocks similar to the ultrasound‑guided superior 
trunk block, and suprascapular nerve block alone or with 
axillary nerve block have been recently described.[6‑9] The 
aforementioned ultrasound‑guided blocks are performed 
for intra/postoperative analgesia as supplements to general 
anesthesia (GA). Shoulder surgeries performed only with these 
blocks without GA have not been reported. Institutional Ethics 
Committee approval and informed written consent from all 
three patients have been obtained for this publication.

Case Reports

Case 1
A 44‑year‑old male patient with a history of hypertension 
presented with multiple rib fractures  (3‑7) and a 
hemopneumothorax with intercostal drainage on the right side 
following a road traffic accident (RTA). Four days after the 
injury, an open reduction internal fixation (ORIF) with locking 
screw for a comminuted displaced fracture (middle third) of 
the right clavicle was performed under ultrasound‑guided 
superior and middle trunk brachial plexus block (SMT‑BPB) 
and superficial cervical plexus block (SCPB). Intraoperatively, 
0.5  mg of midazolam, 50  mcg of fentanyl, and 1  g of 
paracetamol g were administered intravenously (IV).
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Case 2
A 50‑year‑old male patient presented with the Glasgow 
coma scale  (GCS) score of 10/15 following a RTA. 
Computed tomography  (CT) of the brain revealed a right 
temporal extradural hemorrhage, left parietal contusion, 
and pneumocephalus. He was treated with anticerebral 
edema measures and antiepileptics. Four days later, his 
GCS improved to 15/15 with no neurological deficits, and a 
serial CT of the brain showed a decreasing trend of cerebral 
edema. He underwent an ORIF with tension band wiring for 
the comminuted displaced fracture of the acromion process 
of the right scapula. The surgery was uneventful, under 
ultrasound‑guided SMT‑BPB and SCPB.

Case 3
A 63‑year‑old male, a known diabetic with coronary artery 
disease (with a history of coronary artery bypass grafting for 
triple‑vessel disease) on dual antiplatelets (aspirin 75 mg and 
clopidogrel 75  mg) presented with an avulsion fracture of 
greater tuberosity of the right humerus. His echocardiography 
revealed regional wall motion abnormality in the right 
coronary artery territory and moderate left ventricular systolic 
dysfunction with an ejection fraction‑45%. A  closed 
reduction and cancellous screw fixation were achieved under 
ultrasound‑guided SMT‑BPB and SCPB.

Description of the technique
Patients were positioned supine with their head end elevated 
by 15° and head turned to the opposite side. Under strict 
aseptic precautions, using the ultrasound system  (Philips 
HD11XE) L12‑3 (broadband linear array probe), the brachial 
plexus was traced from the root to divisions in the neck with 
the probe maintained perpendicular to the long axis of the 
plexus. The superior trunk was confirmed by the union of 
the cervical nerve roots (C) 5 and C6 and their division into 
the anterior and posterior divisions. The middle trunk was 
confirmed by tracing the C7 root and its continuation as a 
single structure before it divides into anterior and posterior 
divisions [Figure 1]. The local anesthesia (LA) mixture was 
prepared (10 ml of 2% lignocaine with adrenaline (5 mcg/ml) 
and 10 ml of 0.5% bupivacaine). Using the in‑plane technique, 
a 23G Quincke‑Babcock needle was inserted from the lateral 
to the medial side  (to prevent phrenic nerve injury). The 
superior trunk of the brachial plexus was blocked at its most 
distal part immediately before its anterior and posterior 
divisions with 5  ml of the LA mixture by slow injection, 
preventing its spread anterior to the anterior scalene muscle 
to avoid phrenic palsy. The middle trunk was blocked just 
before its division into anterior and posterior, with 5 ml of 
LA mixture.

In the out‑of‑plane technique, the needle was inserted at 
the level of the midpoint of the posterior border of the 
sternocleidomastoid (SCM) and 10 ml of the LA mixture was 
deposited in the fascial plane of the superficial cervical plexus. 
The drug was injected slowly to avoid its spread more medially 
under the SCM, preventing phrenic palsy.

Intraoperatively, none of the three patients experienced pain, 
fall in SpO2, symptomatic dyspnea  (phrenic nerve), Horner’s 
syndrome, or hoarseness of voice. The surgical duration was 60–
90 min, and the surgeries were successfully completed without 
needing general anesthesia. Patients had complete analgesia 
for approximately 6 h from the time of onset of the block. 
Postoperatively, they received IV tramadol 50 mg eighth hourly 
and IV paracetamol 1 g sixth hourly. They had no complications 
on discharge and follow‑up sessions after 2, 4, and 26 weeks.

Discussion

Our three patients underwent different surgeries of the shoulder 
with different clinically associated comorbidities (chest injury, 
head injury, and coronary artery disease). We defined high‑risk 
patients as the American Society of Anesthesiologists (3 or 
more) physical status[10] and/or those in whom a blockade of the 
phrenic nerve would result in a worsening respiratory status.

We discussed the option of regional anesthesia (RA) with the 
patients, their relatives, and the surgeon. All three patients were 
cooperative and were willing for RA. They were assured that 
GA would be administered if they felt any discomfort. The 
surgeon was prepared to change the patient’s position from 
beach chair to supine if GA had to be administered.

With a conventional interscalene block, the phrenic nerve 
can get blocked causing hemi‑diaphragmatic palsy in as 
many as 100% of patients.[3] The cervical sympathetic chain 
and the recurrent laryngeal nerve can also get blocked 
due to their proximity to the brachial plexus, leading to 
Horner’s syndrome, and voice hoarseness, respectively.[6] 
These unwanted complications are due to the large volume 
of drugs administered in the interscalene block and their 
spread (≥20 ml).[4] Although we administered a total volume 
of 20 ml of LA mixture to our patients, the volume deposited 
around the brachial plexus (SMT) was only 10 ml (5 ml for 

Figure 1: Sonoanatomy of the right side brachial plexus and the position 
of the ultrasound transducer in the neck are demonstrated. (a) Cervical 
root (C) 5, C6. SCM: Sternocleidomastoid, ASM: Anterior Scalene Muscle, 
MSM: Middle Scalene Muscle. (b) Emerging of C7 root (c) C5‑C6 about 
to unite to form superior trunk. C7 continues as middle trunk. (d) Superior 
trunk formed, middle trunk divided into the anterior and posterior divisions. 
The yellow arrow indicates the trajectory the needle is passed in in‑plane 
technique to block the middle trunk (C) and Superior trunk (D). The black 
arrow indicates parts of the brachial plexus
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clinical information to be reported in the journal. The patients 
understand that their names and initials will not be published 
and due efforts will be made to conceal their identity, but 
anonymity cannot be guaranteed.
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each trunk). The rest of the 10 ml of LA mixture was deposited 
around the superficial cervical plexus. Alternatives such as 
supraclavicular block may offer inferior analgesia as the nerve 
to subclavius and suprascapular nerve supplying the shoulder 
will be spared.[7] Recently, there were two reports where the 
superior trunk block was used for intra‑  and postoperative 
analgesia in shoulder surgeries[8,9] Reviewing the literature 
revealed that a phrenic nerve‑sparing, regional anesthetic 
technique solely for surgical anesthesia of shoulders without 
GA has not been described. The newer ultrasound‑guided 
approaches and nerve blocks are all demonstrated for intra/
postoperative analgesia along with GA.[6‑9]

Modifications in the interscalene block technique such as 
reducing local anesthetic volume,[11] reducing its concentration,[12] 
and injecting with low pressure[6] have significantly reduced the 
incidence of phrenic nerve palsy.

The various nerves to be blocked for performing surgeries in the 
patients mentioned above under RA were analyzed as the RA 
targets for shoulder surgeries are described in detail, considering 
their cutaneous, muscular, bony, and capsular components.[6,13]

By using ultrasonography, we precisely located the roots, trunks, 
and divisions of the brachial plexus. The superior trunk (C5 and 
C6) and the middle trunk (C7) are the sites where the nerves 
supplying the shoulder are densely packed and relatively distant 
from the phrenic nerve. They are the ideal targets for the block 
to be effective and safe avoiding unwanted complications. 
An additional blockade of the superficial cervical plexus was 
required to block the cutaneous nerve supply to the shoulder, 
the supraclavicular nerves (C3 and C4 components). Blocking 
only the SMT (C5‑7) components would spare this nerve.[6,13]

Shoulder surgeries requiring the blockade of the long thoracic 
nerves (C5‑C7) and dorsal scapular nerve (C5) are not blocked 
by this technique as they arise from the cervical root level. The 
objective evaluation of phrenic nerve palsy using spirometry, 
ultrasonography, electrical impedance tomography,[14] and 
further randomized control trials are needed to confirm the 
phrenic sparing feature of SMT‑BPB.

Conclusion

SMT‑BPB is a refined technique of interscalene under 
ultrasound guidance that precisely targets only the SMT, with 
a lower volume and slower injection that prevents phrenic 
nerve palsy. Thus, RA can be used to the advantage of high‑risk 
patients, in whom conventional interscalene is avoided for the 
risk of phrenic nerve palsy.
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