



Case report 

Supraclavicular Nerve Matters: Three Distinct Outcomes After Clavicle Fixation- A Case Series 
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ABSTRACT

	Aims:
Clavicle fractures, accounting for approximately 3% of all fractures, often require surgical intervention, particularly open reduction and internal fixation, to enhance stability and recovery. However, this approach poses risks to the supraclavicular nerve, which innervates the skin over the shoulder and upper chest. This case series aims to highlight the importance of nerve preservation intraoperatively.

Presentation of case:
This case series examines three patients with comminuted mid-shaft clavicle fractures treated via locking plate fixation, highlighting different outcomes related to nerve preservation. In the first case, all branches of the supraclavicular nerve were preserved, resulting in full sensory function post-operation. The second case involved temporary numbness due to nerve stretching, with sensation returning by day five. In the third case, the nerve was sacrificed to facilitate surgery, leading to painful neuroma formation and permanent numbness. 

Discussion:
These outcomes underline the importance of preserving the supraclavicular nerve to prevent sensory deficits and improve patient satisfaction. Effective surgical techniques, including careful dissection and the use of magnification, are crucial for minimizing nerve injury. 

Conclusion:
This series reinforces that prioritizing nerve preservation can lead to better functional recovery and overall patient experience in clavicle fracture management. Careful nerve preservation should be prioritized in all cases whenever feasible.
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1. INTRODUCTION 
Clavicle fractures are a common injury in both the paediatric and adult populations, accounting for about 3% of all fractures. Surgical intervention, typically in the form of open reduction and internal fixation, has become increasingly favoured for displaced fractures, particularly in active individuals. It offered enhanced structural stability and quicker functional recovery. A drawback of this approach is the risk of injuring the branches of the supraclavicular nerve, which provide sensation to the skin over the shoulder, upper chest, and breast1. Post-operative numbness has been reported in 74% of cases, with some cases resulting in permanent sensory loss and hypersensitivity1. Eventually it will lead to significant poor quality of life and functional outcomes. 
Preserving the supraclavicular nerve during clavicle fixation presents a challenge but is crucial for optimizing patient recovery and minimizing postoperative complications. This case series aims to present three patients who underwent clavicle fixation with different fate of the supraclavicular nerve.
2. PRESENTATION OF CASES
Three patients had comminuted mid-shaft clavicle fractures treated with open reduction and locking plate fixation of the clavicle using the anterior approach. The summary of the cases are summarised in the Table 1. In the first case, all the 3 branches of the supraclavicular nerve were carefully isolated during the procedure, preserving full sensation in the nerve’s distribution area post-operation (figure 1). In the second case, due to a badly comminuted fracture, the middle branch of the supraclavicular nerve was stretched during fracture manipulation, leading to temporary numbness in the upper chest (figure 2). Fortunately, sensation was completely returned by the fifth day after surgery. The third patient, sustained an undisplaced clavicle fracture and was treated non-operatively. However, follow up at 1-month showed a markedly displaced fracture and operative intervention was offered to patient. The radiograph showed abundant callus surrounding the fracture site. The operation was performed after about 2-months post trauma. In view of the complexity of the procedure,  his supraclavicular nerve was sacrificed during surgery to allow for better fracture reduction and easier plating (figure 3). As a result, he developed a painful neuroma surrounded by the area of numbness around the clavicle, causing discomfort and difficulty in wearing shoulder-strapped clothing. The neuroma pain was slowly regress with physiotherapy and desensitisation, leaving an area of permanent numbness inferior to the clavicle (figure 4). All three patients fortunately have full shoulder range of motion post-operation. All three patients fortunately have no pain over the operated site and have full shoulder range of motion post-operation. They were able to resume their previous occupation with no limitation.
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Figure 1: First case with preservation of nerves
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Figure 2: Second case with tractional injury of middle branch
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Figure 3: Third case with sacrificing of the nerves
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Figure 4: Area of numbness in third case

Table 1: Summary of the cases

	Patient
	Age (years)
	Gender
	Diagnosis
	Date Of Trauma
	Date Of Operation
	Nerve Status (intraoperative)
	Outcome

	First case
	22
	Male
	Closed comminuted fracture midshaft
	1/12/2024
	16/2/2024
	all 3 branches preserved
	No pain and no numbness below the clavicle region

	Second case
	23
	Male
	Closed comminuted fracture midshaft
	2/1/2023
	27/2/2023
	Tensioning of the middle branch
	no pain but having temporary numbness below the clavicle which was fully recovered

	Third case
	32
	Male
	Closed comminuted fracture (initially undipslaced) with head injury
	8/9/2024
	11/11/2024
	Sacrificing the middle and lateral branches
	Hypersensitivity followed by numbness below the clavicle region




3. discussion
The management of clavicle fractures through surgical fixation necessitates a thorough understanding of the anatomical positioning and functional significance of the supraclavicular nerve. This nerve, which branches into medial, middle, and lateral components, traverses anterior to the clavicle and lies beneath the platysma muscle2. Despite not innervating the platysma itself, the nerve's anatomical location renders it vulnerable to injury during surgical procedures, especially when traction or cutting forces are applied.
The supraclavicular nerve is responsible for providing sensory innervation to the skin over the shoulder and anterior chest. Injury to this nerve can lead to significant sensory deficits, resulting in numbness and altered sensation in these areas. Maintaining the integrity of the nerve is crucial for ensuring that patients retain normal sensory function post-surgery, contributing to their overall quality of life3.
Evidence suggests that nerve injuries can lead to chronic pain syndromes, which may complicate the recovery process and prolong rehabilitation. Patients who experience sensory loss are at higher risk for developing neuropathic pain, which can significantly impact their functional recovery and satisfaction with the surgical outcome. By focusing on the preservation of the supraclavicular nerve, surgeons can mitigate these adverse effects and promote a smoother recovery trajectory for their patients4.
Preserving the supraclavicular nerve not only safeguards sensory function but also plays a vital role in patient satisfaction5. When patients retain normal sensation and has no complications related to nerve injury, their overall experience and satisfaction with the surgical intervention improve markedly. This is particularly important in elective orthopaedic surgeries where patient expectations are high.
Our experience with a series of cases involving clavicle fixation reinforces the notion that successful surgical outcomes are closely tied to the preservation of the supraclavicular nerve. With careful dissection and strategic surgical planning, it is possible to achieve effective fracture stabilization while minimizing the risk of nerve injury. The positive outcomes observed in these patients highlight the importance of prioritizing nerve preservation as a standard practice in orthopaedic surgeries involving the clavicle. Usage of the loupe magnification intraoperatively, minimally invasive plate osteosynthesis and ultrasound study to locate the position of the nerve are amongst the techniques that can be used to prevent the injury to the nerve5,6. Minimally invasive fixation by intramedullary implant such as interlocking, Knowles pin and Titanium Elastic nail have shown similar union and functional outcome with plate fixation but implant migration is the common issue and not suitable for certain fracture pattern particularly comminuted fracture. Plate osteosynthesis is still the most popular method of fixation for midshaft clavicular fracture7.
We acknowledges the small number of the patient in this series and its descriptive nature. Our aim is to illustrate the different fate of the patients outcome with different approach to the supraclavicular nerve intraoperatively and to create an awareness of the importance of the nerve preservation. Our clinical series showed a typical same presentation depending on the preservation and sacrificing of the nerves. Another study with larger number of patient and good statistical analysis will give a better perspective of the patients outcome.

4. Conclusion
In conclusion, the preservation of the supraclavicular nerve during clavicle fixation is crucial not only for maintaining sensory function but also for enhancing patient satisfaction and reducing the risk of postoperative complications. Careful nerve preservation should be prioritized in all cases whenever feasible. By adopting careful surgical techniques and fostering awareness of this important anatomical structure, orthopaedic surgeons can significantly improve patient outcomes in the management of clavicle fractures.
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