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SUBSPECIALTY PROCEDURES
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Abstract
Background: Acute sternoclavicular fracture-dislocation is associated with
high-energy trauma and is being increasingly recognized in children1. These
injuries are associated with compression of mediastinal structures and can be
life-threatening1. The management of acute sternoclavicular fracture-
dislocation includes closed reduction or open surgical stabilization; however,
limited success is reported with closed reduction2,3. To our knowledge, there
are no detailed descriptions of open reduction and suture fixation of acute
sternoclavicular fracture-dislocation in children.

Description: Following diagnosis of acute sternoclavicular fracture-
dislocation, the timing of surgical treatment is determined according to several
patient and surgical factors. Among patients with hemodynamic instability,
respiratory compromise, or evidence of asymmetric perfusion, surgical treat-
ment is needed on an emergency basis. In the absence of these factors, surgical
treatment canbe performedon anurgent basis. It is important to communicate
with vascular or thoracic surgeons prior to proceeding to the operating room
because of the rare case in which advanced surgical access or vascular repair is
required. In the operating room, general anesthesia and large-bore intravenous
access are required. Patients are positioned supine on a radiolucent table, and a
small bump is placed between the scapulae to elevate the medial aspect of the
clavicle. The contralateral sternoclavicular joint and medial aspect of the
clavicle should be prepared into the sterile field, aswell as both sides of the groin
in case vascular access is needed. A 6 to 8-cm incision is centered on themedial
aspect of the clavicle, extending to the manubrium. Standard dissection to the
clavicle is performed, and care is taken to maintain the integrity of the ster-
noclavicular ligament complex. Circumferential dissection of the medial cla-
vicular metaphysis is usually required in order to mobilize the dislocated
fragment. Reduction of the physeal fracture usually requires axial traction and
extension of the ipsilateral shoulder with the aid of a reduction clamp on the
medial clavicular metaphysis. In some cases, a Freer elevator can be placed
between the metaphysis and epiphysis to shoehorn the clavicle from posterior
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to anterior. Once reduced, the fracture-dislocation is usually stable; however, the reduction is augmented with suture
fixation. The sternoclavicular joint capsule should be repaired if disrupted, and the incision should be closed in layers.
Postoperatively, the arm is placed in a sling, and range of motion is commenced at 4 weeks.

Alternatives: Alternative management of acute sternoclavicular fracture-dislocation includes closed reduction, plate
fixation4, and ligament reconstruction5.

Rationale: In our experience, closed reduction is often unsuccessful, which is consistent with the experiences reported
by other authors2,3. In addition, suture fixation is sufficient and plate fixation is not required because this injury is
relatively stable following reduction. Lastly, ligament reconstructionwith use of autograft or allograft may be indicated
but is more relevant in chronic cases with injury or attenuation of the sternoclavicular ligament complex. Open
reduction allows for direct visualization of the fracture reduction, and suture fixation allows for increased stability
without the need for hardware or secondary surgical procedures.

ExpectedOutcomes:Weexpect patients to achieve full range ofmotion and strengthwithout any joint instability as
reported by Waters et al.3.

Important Tips:

• There is an inherent risk of vascular injury with open reduction and suture fixation. This risk is mitigated
with perioperative planning and consultationwith vascular or thoracic surgeons. General surgeons should always
be available when these procedures are performed in case of vascular issues or emergencies.

• It is sometimes difficult to reduce the dislocation, but additional maneuvers allow for controlled reduction of
the displaced clavicle, such as using a Freer elevator and serrated clamp.

• Assessing fracture reduction can be difficult intraoperatively. Including the contralateral sternoclavicular joint
in the sterile surgical field can be helpful in assessing fracture reduction and osseous contour.

Ishaan Swarup, MD1

Michael S. Hughes, MD2

Alejandro Cazzulino, BA3

David A. Spiegel, MD4

Apurva S. Shah, MD, MBA4

1UCSF Benioff Children’s Hospital, San Francisco, California
2Wake Forest Baptist Health, Winston-Salem, North Carolina
3Perelman School of Medicine, Philadelphia, Pennsylvania
4Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania

Email address for A.S. Shah: shaha6@email.chop.edu

ORCID iD for I. Swarup: 0000-0003-3481-3408
ORCID iD for M.S. Hughes: 0000-0003-2729-7257
ORCID iD for A. Cazzulino: 0000-0003-4373-615X
ORCID iD for D.A. Spiegel: 0000-0001-6417-7735
ORCID iD for A.S. Shah: 0000-0002-9597-5665

References
1. Chaudhry S. Pediatric posterior sternoclavicular joint injuries. J Am Acad Orthop Surg. 2015 Aug;23(8):468-75. Epub 2015 Jun 26.

2. Goldfarb CA, Bassett GS, Sullivan S, Gordon JE. Retrosternal displacement after physeal fracture of the medial clavicle in children treatment by open
reduction and internal fixation. J Bone Joint Surg Br. 2001 Nov;83(8):1168-72.

3. Waters PM, Bae DS, Kadiyala RK. Short-term outcomes after surgical treatment of traumatic posterior sternoclavicular fracture-dislocations in children
and adolescents. J Pediatr Orthop. 2003 Jul-Aug;23(4):464-9.

4. Franck WM, Siassi RM, Hennig FF. Treatment of posterior epiphyseal disruption of the medial clavicle with a modified Balser plate. J Trauma. 2003 Nov;
55(5):966-8.

5. Singer G, Ferlic P, Kraus T, Eberl R. Reconstruction of the sternoclavicular joint in active patients with the figure-of-eight technique using hamstrings. J
Shoulder Elbow Surg. 2013 Jan;22(1):64-9. Epub 2012 May 18.

Open Reduction and Suture Fixation of Pediatric Sternoclavicular Fracture-Dislocations

SEPTEMBER 18, 2020 · VOLUME 10, ISSUE 3 · e19.00074 2

mailto:shaha6@email.chop.edu
http://orcid.org/0000-0003-3481-3408
http://orcid.org/0000-0003-2729-7257
http://orcid.org/0000-0003-4373-615X
http://orcid.org/0000-0001-6417-7735
http://orcid.org/0000-0002-9597-5665
http://surgicaltechniques.jbjs.org/



