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Abstract 

Background: clavicle fracture is one of the most common types of fracture. Administration of anesthesia 

is usually done under general anesthesia. But regional anesthesia techniques provide superior 

postoperative analgesia and fewer side effects. There are various options in regional anesthesia if USG is 

available.  Clavicle’s anatomy and complex nerve innervations from both cervical(c3-c4) and brachial(c5-

c6) plexus makes it challenging to anesthetize with single peripheral nerve block. So, dual block technique 

by combining both the interscalene block and superficial cervical block provides good surgical anesthesia 

and post operative analgesia. In this study we did a prospective analysis of effects of ISB + SCPB for 

clavicle surgery. 

Methods: We conducted an analysis of 319 patients who underwent clavicle open reduction and internal 

fixation (ORIF) under this combined block between October 2021 and July 2025. All procedures were 

performed under ultrasound guidance using low-volume local anesthetic combining 0.5% isobaric 

Ropivacaine, 0.5 % bupivacaine, 2% lignocaine.  

Primary outcomes were intraoperative block success rate, block sparing rate [need for supplemental local 

anesthesia / small dose opioid requirement], and failed block [ conversion rate to GA]. Secondary 

outcomes included procedural complications and block performance time, LAST, respiratory 

complications and other minor side effects 

Results: The technique achieved an 93% (297/319) success rate, providing complete surgical anesthesia. 

4% (13/319) of cases required minimal supplemental local anesthetic infiltration (due to anesthesia 

sparring), almost exclusively for the medial clavicular region. The conversion rate to GA[ failed block] 

was 3% (10/319), with the primary indication being patient anxiety (7/10) rather than block failure. There 

are no major pulmonary or neurological complications. 
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Conclusion: This dual block combining interscalene and superficial cervical block under USG is highly 

effective, safe and reliable. With a 97% functional success rate (complete block + sparring), it represents 

an excellent strategy to avoid GA, enhance recovery, and facilitate ambulatory surgery. This technique 

should be given an utmost priority and should consider as a cornerstone in the regional anesthesia practice 

for clavicle procedures and also to provide good post op analgesia. 

 

Keywords: Regional Anesthesia, Clavicle Fracture, Usg Blocks, Interscalene Block, Superficial Cervical 

Plexus Block, Post-Operative Pain, Brachial Plexus 

 

1. Introduction 

Clavicle fracture is one of the most common type of fractures in polytrauma. Approximately consists of 

2.5% to 5% of adult fractures and up to 45% of shoulder fractures [1].  While historically managed 

conservatively, there has been a constant shift towards surgical intervention specifically open reduction 

and internal fixation (ORIF) for displaced midshaft fractures and fractures with specific compromising 

features. So, these fracture repairs need to be optimized through a well-designed perioperative care[2]. 

General anesthesia (GA) has been the traditional way for these procedures. But GA is associated with 

severe known and documented drawbacks which includes, post operative nausea and vomiting, airway 

manipulation, difficulty in intubation if associated with maxillofacial injuries , hemodynamic changes, 

longer post anesthesia care unit stay, higher opioid requirement immediately in the post operative 

period.[3,4,5]  

Regional anesthesia techniques provide and act as a great alternative instead of general anesthesia, which 

aims to provide superior intraoperative anesthesia and excellent postoperative analgesia while excluding 

the adverse effects of GA and systemic opioids.[5,6]. Clavicle was innervated by many nerves , out of 

which subclavian nerve , lateral pectoral nerve and supraclavicular nerve are important  [7]. The principal 

challenge in employing regional anesthesia for the clavicle lies in its complex and dual innervation. The 

skin and subcutaneous tissue on the clavicle is innervated majorly by superficial cervical plexus mainly 

by C3-C4. In contrast the periosteum of the shaft, lateral clavicle and acromioclavicular joint are 

innervated by suprascapular nerve, which is originated from upper trunk of brachial plexus (C5-C6)[8] 

INTERSCALENE BRACHIAL PLEXUS BLOCK(ISB) is the gold standard for shoulder surgery. This 

would cover the C5-C8 distribution but it spares superficial nerves that comes from C3-C4, which causes 

incomplete analgesia of medial side of clavicle and also supraclavicular area. Whereas, a superficial 

cervical plexus block targets the c3-c4 nerves but it is insufficient for lateral and deep structures. And 

therefore, a combined approach is rational and good alternative. 

This large-scale study analyzes our institution's experience using this dual-block technique as the primary 

surgical anesthetic in over 300 cases of clavicle ORIF, evaluating its success rate, safety profile, and 

feasibility. 
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2. Methods 

Study Design and Population 

After obtaining approval from the Institutional Ethical committee, we conducted a prospective cohort 

study of all patients who underwent clavicle ORIF under a combined ISB+SCPB technique at GMR V 

CARE HOSPITAL between October 3 2021, and July 31, 2025. Patient data were extracted from study 

proforma sheets 

Inclusion criteria: age 18-80. ASA physical status I-III, and scheduled for elective or traumatic clavicle 

ORIF.  

Exclusion criteria included: patient refusal of regional anesthesia, any contraindications to peripheral 

nerve block (e.g., coagulopathy, infection at the site), any known allergy to local anesthesia, severe 

respiratory disorders and diseases prohibiting any phrenic nerve involvement, and pre-existing neurologic 

deficit in the operative limb. 

A total of 318 patients matched the required criteria. 

Anesthetic Technique:  

All blocks were done in a dedicated pre operative room which is equipped with all the standard ASA 

monitors: pulse oximetry, non-invasive blood pressure, ECG. Oxygen supplementation was administered 

through nasal cannula. All patients received moderate and monitored sedation with intravenous midazolam 

(0.05 mg/kg) and fentanyl (1-2 mcg/kg) The procedures were performed or directly supervised by trained 

regional anesthesiologists( figure 1). A high-frequency linear ultrasound transducer (GE logicQ.  linear 

probe: L4-12t) was used for all scans. 

 
Fig.1 positioning and preparation of block 

1]INTERSCALENE BRACHIAL PLEXUS BLOCK (ISB): [9,10,11]The patient was explained about 

the procedure. The patient was positioned in a supine position and asked to turn the head to the 

contralateral side. The linear ultrasound probe is placed transversely on the neck at the level of cricoid 

cartilage (C6). Then the probe is adjusted to identify the anterior scalene and middle scalene muscles with 
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the brachial plexus roots appearing as the hypo-echoic nodules in between these two muscles( Figure 2 ) 

Using an in-plane posterior approach, a stimiplex needle 50-mm insulated block needle was advanced to 

the sheath surrounding the C5 and C6 nerve roots. After careful negative aspiration, 8 mL of 0.5% 

bupivacaine and 8 ml of 2% lignocaine was injected with direct ultrasound visualization to make sure of 

adequate spread. 

 
Fig 2 : Interscalene brachial plexus block. 

2. SUPERFICIAL CERVICAL PLEXUS BLOCK (SCPB): [12,13,14,15] Immediately after the ISB, 

without changing the position of the patient, the ultrasound probe was moved laterally to identify the 

posterior border of the sternocleidomastoid (SCM) muscle at its midpoint. Using an in-plane technique 

from lateral to medial, the same needle was advanced to the fascial plane deep to the SCM muscle. After 

hydro dissection with 1-2 mL of saline, 8 mL of 0.5% isobaric Ropivacaine was deposited to envelop the 

superficial cervical plexus.( Figure 3 ) Sensory assessment (loss of cold sensation) was tested in the 

supraclavicular (C3-C4) and deltoid (C5-C6) regions after 10 minutes. Surgery was permitted to begin 

once adequate sensory blockade was confirmed 

http://www.aijfr.com/
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 .  

Fig 3 : Superficial cervical plexus block 

Intraoperative Management: Patients were transferred to the operating room. Standard monitoring was 

applied. No additional sedation was administered unless requested by the patient for anxiety. If the patient 

reported discomfort upon surgical incision or manipulation, the surgeon infiltrated the surgical site with 

≤5 mL of 1% Lignocaine with epinephrine and 1-2mcg/kg fentanyl is administrated . This was defined as 

"anesthesia sparring." If this supplementation  was not sufficient for analgesia and  if the patient requested 

more pain relief , general anesthesia was induced, and considered as block failure. 

 

Data Collection and Outcomes:  

Data collected included:   

Patient demographics (age, sex, BMI, ASA status), 

Type of surgery (elective vs. traumatic),  

Block performance time,  

Surgical duration,  

and intraoperative details. 
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The primary outcomes were: 

 Table 1: Patient Demographics and Surgical Characteristics (n=319) 

Parameter Value 

  

Age (in yrs), mean ± SD (range) 44.8 ± 16.1 (18-80) 

Gender (Male/Female), n (in %) 250 (78.4%) / 69 (21.6%) 

Body mass index (kg/m²), mean ± SD 23.7 ± 4.3 

ASA Status (I/II/III)  n (in %) 108 (33.9%) / 167 (52.3%) / 44 (13.8%) 

Type of procedure (Traumatic/Electric), 

n (%) 
242 (75.9%) / 77 (24.1%) 

Surgical Duration (min), mean ± sd 79 ± 25 

Block Performance Time (min), mean ± 

SD 
12.3 ± 3.5 

 

Table 2: Primary Outcomes of Combined ISB+SCPB Technique (n=319) 

   

Outcome n % 

Complete Success (No supplements) 297 93.00% 

Required Anesthesia Sparring 13 4.00% 

Converted to General Anesthesia 9 3.00% 

Reason for Conversion:     

Patient Anxiety/ Claustrophobia 7 2.20% 

 Inadequate Surgical Anesthesia 2 0.80% 

 

    Success: Completion of surgery without any supplemental analgesics or conversion to GA. 

    Anesthesia Sparring:  The requirement for surgeon-administered local anesthetic infiltration to 

manage discomfort in a specific area/ give supplementation of small dose of opioid , if required  

   Conversion to GA:  The necessity to convert to general anesthesia due to either patient request (e.g., 

anxiety, discomfort) or surgical intolerance. 

Secondary outcomes included: block performance time (from skin disinfection to needle withdrawal), 

onset time, and any immediate complications (vascular puncture, local anesthetic systemic toxicity 

(LAST), Horner's syndrome, symptomatic phrenic nerve palsy, pneumothorax). 

Statistical Analysis 

Descriptive statistics were used for data analysis. Continuous variables are presented as mean ± standard 

deviation (SD), and categorical variables are presented as numbers and percentages (%). 

http://www.aijfr.com/
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Results 

A total of 319 cases were analyzed. Patient demographics and surgical characteristics are summarized in 

Table 1. 

Secondary Outcomes and Complications:  

The mean sensory onset time was 18.3 ± 5.2 minutes.  

Minor complications are noticed in 12 patients (3.8%). They are transient Horner’s syndrome in about 9 

cases (2.8%) and 3 cases of self-resolving hoarseness (0.9%) due to the involvement of recurrent laryngeal 

nerve. As the blocks were given under USG guided [16]manner, serious complications were not seen. 

There were no cases of symptomatic phrenic nerve palsy requiring intervention, pneumothorax, vascular 

puncture, or local anesthetic systemic toxicity[17]. 

Discussion 

This large case series analysis demonstrates that the combination of ultrasound-guided ISB and SCPB is 

an exceptionally effective and safe primary anesthetic technique for clavicle ORIF, with a 93% functional 

success rate and a very low (3.2%) conversion rate to general anesthesia. 

The high success rate (93%) validates the physiological principle of targeting both neural sources of 

clavicular innervation. The 4% incidence of "anesthesia sparring" is a clinically favorable finding. In all 

these cases, the discomfort was localized to the medial third of the clavicle, an area known to occasionally 

receive variable innervation that may not be fully captured by the SCPB. This minor supplementation is a 

simple, effective intraoperative adjustment that preserves the benefits of regional anesthesia and still 

avoids GA. 

The conversion of regional to general anesthesia was not just due to technical failure but mainly due to 

patient factors, mostly due to anxiety and inability to tolerate the awake state procedure. These reasons 

generally underscore the eminence of regional anesthesia: Technical success is only one component. 

Proper selection of the patient, thorough examination and pre operative counseling about what kind of 

procedure and what to expect from the procedure, judicious use of sedation would all play a key role in a 

successful block. Our low conversion rate suggests that our pre operative process for block administration 

is effective in preparing the patient for awake procedure.  

The safety profile of this dual-block technique was excellent. The use of a lower volume (15-16mL) for 

the ISB likely contributed to the low incidence of symptomatic phrenic nerve palsy (0%), a significant 

advantage over traditional higher-volume ISB techniques. The other complications (Horner's syndrome, 

hoarseness) were transient and well-tolerated. 

Clinical Implications and Advantages: 

1.  GA-Sparing: Avoids multiple drugs, airway manipulation, and PONV. 

2.  Enhanced Recovery: Provides great intraoperative anesthesia period and the need of usage of opioids 

postoperatively is drastically reduced. 

http://www.aijfr.com/
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3.  Ambulatory surgery feasibility: it provides and facilitates faster PACU bypass and early discharge, 

making it ideal in outpatient surgical centers. 

4.  Operational Efficiency: Performed in a block room, it reduces turnover time in the main operating 

room. 

Limitations:  

 We did not quantitatively assess pulmonary function (e.g., spirometry) to document subclinical phrenic 

nerve palsy. Furthermore, postoperative pain scores and opioid consumption were not systematically 

analyzed in this review but are the subject of an ongoing prospective trial. 

Conclusion 

The combined ultrasound-guided Interscalene and Superficial Cervical Plexus Block is a robust, reliable, 

and safe technique for providing surgical anesthesia for clavicle fracture ORIF. With a success rate of 

93% and a functional success rate of 97%, it effectively spares the vast majority of patients from general 

anesthesia. Its favorable safety profile, cost effectiveness and compatibility with enhanced recovery 

protocols make it a superior anesthetic strategy. We advocate for the adoption of this dual-block technique 

as a standard of care in centers performing clavicular surgery. 
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