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Introduction: Clavicle fractures are common injuries treated by orthopedic surgeons, with most injuries managed nonoperatively. Operative 
fixation of clavicle fractures is indicated in specific clinical scenarios such as open injuries, ipsilateral shoulder trauma, or fractures with 
associated neurovasculature compromise. Operative fixation is not widely accepted for closed injuries and is typically reserved for instances of 
failed closed treatment with resultant nonunion or delayed union. Among the complications associated with clavicle fractures, pneumothorax 
has not been commonly reported. We report a case of a severely displaced clavicle fracture requiring operative repair through plate fixation to 
achieve union of the fracture as well as resolve the pneumothorax.
Case Report: A 22-year-old intoxicated male with no past medical history was admitted to the trauma bay in stable condition after being 
involved in a motor vehicle accident. On the primary survey, the patient was noted to be tachypneic with decreased breath sounds over his right 
hemithorax. Radiographic studies of his chest demonstrated a right proximal third clavicle fracture with inferior displacement with associated 
partial pneumothorax; the patient was also noted to have a right femoral shaft fracture. Neurovascular examinations of his extremities were 
normal. A chest thoracostomy tube was inserted and placed under suction. Computerized tomography studies later revealed that the fractured 
clavicle had penetrated the pleura and caused the partial lung collapse. The patient was initially placed in a sling and underwent intramedullary 
nailing of his femur on the day of presentation. Given the severe displacement of his clavicle fracture into the lung tissue resulting in 
pneumothorax, there was significant concern for nonunion and lack of resolution of the pneumothorax. 2 days after stabilization of his right 
femur fracture, the patient underwent open reduction with internal fixation of his right clavicle. Follow-up radiographs showed a healed clavicle 
fracture and resolved pneumothorax.
Conclusion: Closed clavicle fractures typically heal uneventfully. Low energy, minimally displaced clavicle fractures can be managed 
nonoperatively, but high energy, significantly displaced injuries may require operative repair. Specifically, if these injuries result in 
pneumothorax, physicians shoulder consider operative repair for both treatment of the bony defect as well resulting pneumothorax.
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Learning Points for this Article:
Clavicle fractures with intrapleural displacement resulting in pneumothorax should be managed operatively in order to achieve 
bony union as well as treat the pneumothorax.
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Introduction
Fractures of the clavicle are common injuries treated by orthopedic surgeons. 
Various reports have established that clavicle fractures account for nearly 5% of 
musculoskeletal trauma and approximately 35% of shoulder fractures [1, 2, 3, 
4]. Until recently, most clinicians have agreed to treat closed fractures 
nonoperatively with a sling or a figure-of-eight shoulder immobilizer for 4-6 
weeks. Operative management of these injuries has been traditionally reserved 
for specific clinical scenarios including vascular or neurologic compromise, 
ipsilateral shoulder trauma, and open fracture [5, 6]. While open reduction 
and internal fixation of open clavicle fractures is generally accepted, this is not 
true of closed injuries. Despite the high union rates of closed treatment, there 
have been recent reports of success with operative management of closed 
clavicle fractures. Most of these series have been in individuals with clavicular 
nonunions and delayed unions [7, 8]. Among the various complications 
associated with clavicle fractures, pneumothorax has not been widely reported.  
There have been few reports in the literature of clavicle fractures complicated 
by pneumothoraces, but to the best of our knowledge, only one has been 
managed operatively [9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19]. None of these 
reports describe intrapleural invasion of the fracture fragment, and therefore, a 
chest thoracostomy tube was sufficient in the management of the lung collapse 
for significant pneumothoraces. The method of treatment for the clavicle 
fracture was either a sling or a figure-of-eight swathe. Steenvoorde et al. 
reported a case of an isolated clavicle fracture complicated by a pneumothorax 
in a person involved in a bicycle accident [13]. Both the clavicle fracture and 
pneumothorax were managed conservatively. Others have published their 
results with closed management of the clavicle fracture and a chest tube for the 
pneumothorax. We report a case of a closed proximal third clavicle fracture 
causing a pneumothorax from intrapleural penetration of the lateral fracture 
fragment treated with an open reduction and internal fixation to achieve both 
union of the fracture as well as resolve the pneumothorax. The displacement of 
the lateral segment prompted the insertion of a chest thoracostomy tube.

Case Report
A 22-year-old intoxicated male without any medical comorbidity was involved 
in a motor vehicle accident when he lost control of his automobile in a 
residential area and ultimately collided into a 
house. The patient was unrestrained and did not 
lose consciousness in the accident. Emergency 
medical personnel at the scene did report the 
deployment of the airbags with the patient 
displaying a Glasgow Coma Scale score of 15. He 
was emergently brought to the trauma center in 
stable condition. His primary survey revealed 
diminished breath sounds over his right 
hemithorax in conjunction with an increased 
respiratory rate. On further examination, he did 
appear to have crepitus over his right clavicle and 
gross deformity in his right thigh. Neurologic and 

vascular examinations of his extremities were 
normal.
Radiographic analysis of his chest revealed a right 
proximal third clavicle fracture with inferior 
d i s placem ent  co m pl i c ated  by  a  par t ia l 
pneumothorax (Fig. 1). He had also sustained a 
displaced femoral shaft fracture. A chest 
thoracostomy tube was inserted emergently into 
the right pleural cavity and placed under suction 
to inflate the lung. Further radiographic studies 
including computerized tomography images 
confirmed that the fractured clavicle had 
penetrated the pleural cavity and caused a partial 
lung collapse (Fig. 2). The patient was initially 

placed in a sling for the clavicle fracture to allow access to the thoracostomy site.
The patient underwent intramedullary nailing of his femur with a 
centromedullary device without complication the day of his injury. Due to the 
magnitude of displacement of the clavicle fracture, it was thought that achieving 
union with nonoperative modalities would be problematic. Pulmonary alveolar 
tissue seemed to be interposed in the fracture site further complicating the 
probability of union as well pneumothorax resolution with conservative 
treatment. The patient was counseled regarding both the orthopedic and 
cardiopulmonary risks of the surgery. If a closed reduction was unsuccessful, he 
was informed that an open reduction would be indicated. He understood the 
possible complications and wished to proceed. 2 days after stabilization of his 
femur fracture, the patient had an open reduction with internal fixation of his 
right clavicle.
The patient was positioned supine on a radiolucent table. After multiple 
unsuccessful attempts at closed reduction, a traditional anterior approach was 
employed to gain access to the fracture (Fig. 3). Once the fracture was exposed 
and the chest tube under suction, a pointed reduction clamp was used to retract 
the lateral fragment from the pleural cavity (Fig. 4). There was noted to be some 
comminution at the fracture site. A general trauma surgeon was available in the 
operating room in case of any cardiopulmonary compromise. The patient’s vital 
signs and oxygenation remained stable throughout the operative procedure. 
After debridement of the fracture ends, the fracture was reduced and 
provisionally fixed with a bone holding reduction clamp. A six-hole locking 3.5 
mm dynamic compression plate was affixed to the clavicle with hybrid screw 
technique to achieve stable fixation (Fig. 5). 
On the 2nd post-operative day, his chest thoracostomy tube was removed 
without incident. The patient was discharged from the hospital on the 3rd post-
operative day. At 6-month follow-up, the patient did not complain of pulmonary 
symptoms. His wounds were well healed and he had regained full active range of 
motion of his shoulder. Repeat radiographs showed no residual pneumothorax 
and a healed clavicle fracture (Fig. 6).

Discussion
Pneumothoraces can occur with high-energy chest trauma. They are more 
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Figure 1: Anteroposterior chest radiograph depicting 
gross displacement of the right clavicle fracture with an 
associated pneumothorax.

Figure 3: Intraoperative image showing the inferior 
displacement of the lateral segment into the lung.

Figure 2: Intrapleural penetration of the clavicle fracture 
clearly seen in this coronal section of a computerized 
tomographic image.

Figure 4: Intrapleural penetration of the clavicle fracture 
clearly seen in this coronal section of a computerized 
tomographic image.
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commonly associated with scapula and rib fractures [20, 21]. Clavicle fractures 
that cause lung collapse are rare. To the best of our knowledge, there have only 
been 11 reported cases in the literature. All but one of these fractures was 
managed nonoperatively with a sling or a shoulder immobilizer variant. Union 
was achieved in all of these cases and the pneumothoraces resolved. 
Operative treatment of closed clavicle fractures has received increased 
attention in recent reports. Plate fixation and intramedullary nailing of the 
clavicle have traditionally been reserved for open fractures, nonunions, 
malunions, and vascular compromise [22, 23, 24]. We report a case of a 
pneumothorax caused by violation of the pleural cavity by a fracture fragment. 
Despite multiple attempts at closed reduction, the fracture was immobile. 
There have been recent reports in the literature regarding estimating the risk of 
nonunion of clavicle fractures [25, 26]. In our case, nonoperative treatment of 
the fracture would not have been successful due to the gross displacement of 
the fracture fragment. Furthermore, there appeared to be pulmonary tissue 
interposed in the fracture site that would have inhibited bony union as well. In 
addition, resolution of the pneumothorax would not have been possible 
without operative repair of the fracture due to its displacement into the pleural 
cavity. Therefore, plate fixation of the clavicle served to treat both the fracture 
and pneumothorax.
Functional outcome studies have also revealed that residual deficits do exist 
with closed treatment methods [27, 28, 29]. Given the patient’s young age and 
high functional demand, even the prospect of residual disability from a 
nonunion or malunion would have been unacceptable. These factors 
influenced the decision-making process to manage this patient with an open 
reduction and internal fixation.

Different implants have been used in the 
management of operative clavicle fractures. The 
results of intramedullary fixation have not been 
as promising as plate fixation [30]. Most of the 
reports have studied midshaft clavicle fractures 
rather than ones that occur at the proximal third 
[31]. Given the fracture pattern, location, and 
displacement, plate fixation was thought to be the 
most reliable for definitive care. We recommend 
having a thoracic surgeon available during the 
reduction. If intrathoracic pathology or bleeding 
is encountered, a thoracic surgeon may need to 
extend the approach to address additional chest 
injuries.

Statistically, most clavicle fractures heal uneventfully. While low-energy 
fractures with minimal displacement may be managed by closed methods, 
displaced high-energy fractures should prompt the possibility of open 
treatment. In our case, the clavicle fracture was also associated with a femur 
fracture. When clavicle fractures are found in a polytraumatized patient, 
clinicians should investigate the possibility of additional chest injuries. 
Traditionally, intrathoracic chest trauma has been associated with fractures of 
the ribs and scapula. Clinicians should now consider pneumothorax in patients 
with clavicle fractures and high-energy injury mechanisms.

Conclusion
Closed clavicle fractures typically heal uneventfully. Low energy, minimally 
displaced clavicle fractures can be managed nonoperatively, but high energy, 
significantly displaced injuries may require operative repair. Specifically, if these 
injuries result in pneumothorax, physicians shoulder consider operative repair 
for both treatment of the bony defect as well resulting pneumothorax.

Figure 5: After an anatomic reduction a dynamic 
compression plate was affixed to the anterior cortex of the 
clavicle.

Figure 6: A 6-month follow-up chest radiograph depicting 
a healed clavicle fracture with complete resolution of the 
right pneumothorax.

Pneumothorax is not a commonly described complication of clavicle 
fractures. Patients with high-energy mechanisms and severely displaced 
injuries are most at risk for this complication, and detailed evaluation is 
essential. Severely displaced injuries with penetration into the pleural 
space prevent fracture union as well as resolution of the pneumothorax, 
and therefore, operative repair of these fractures should be considered for 
treatment of the bony defect as well as pneumothorax. 
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