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Surgical fixation of a traumatic fracture through a
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CASE PRESENTATION

A man in his 20s with no medical history presented
to our level 1 trauma center as a driver in a motor
vehicle collision where his car hit a tree at unknown
speed. He was extricated by bystanders. He was not
ambulatory on scene. He remained hemodynami-
cally normal on arrival and was taken to CT scan.

He was found to have an acute, displaced sternal
body fracture with associated mediastinal hematoma
superimposed on a congenitally fused sternum and
manubrium with sternal foramen and bifid xiphoid
process (figure 1). In addition, he was found to have
non-displaced left first rib fracture, moderate left
pneumothorax, right hepatic lobe contusion with
trace perihepatic hemorrhage, T8 spinous process,
T10 to T11 transverse process, and L1 to L5 right
transverse process fractures.

On day 1 after injury, he had palpable chest
wall instability, numerical pain scores consistently
greater than 5, and an incentive spirometry volume
of 750 mL (<50% predicted) despite oral and intra-
venous multimodal pain control therapy.

WHAT WOULD YOU DO?

A. Bilateral erector spinae plane (ESP) blocks.

B. Bilateral serratus anterior blocks.

C. Surgical stabilization of the sternal fracture.

D. Addition of a ketamine or lidocaine infusion to
his medication regimen.

WHAT WE DID AND WHY

To address this patient’s ongoing pain and sternal
instability, we took him to the operating room for
surgical stabilization of his sternal fracture. We felt
that either ESP or serratus anterior blocks alone

Three-dimensional reconstruction of chest CT
showing oblique fracture through a congenitally fused
sternum.

Figure 1
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Figure 2

Intraoperative photo of 26-hole ladder plate
securing reduction of the sternal fracture.

would not be reliable for pain control specifically
for sternal fracture. Additionally, we thought that
this young patient may be able to leave the hospital
quickly after repair. Additional infusions would
have required a higher level of care and potentially
prolonged his hospitalization. Early operation and
stabilization may have potential benefits including
lowering his narcotic requirements and overall
length of stay.

After exposure through a parasternal incision,
the fracture was identified and was displaced,
oblique and clearly unstable. We reduced the frac-
ture with ankle reduction forceps. While our typical
practice with sternal fractures is to achieve stability
through longitudinal plates placed in “railroad
track” fashion, given his congenitally fused sternum
and the fracture characteristics, we elected to place
a 26-hole ladder sternal plate using unicortical
screws (figure 2). After stabilizing the plate and
bone construct, we placed 15 mm locking screws
superiorly and 13 mm locking screws on the infe-
rior portion of the plate to account for variations in
sternal depth. The patient recovered well without
issue. His left pneumothorax resolved without inter-
vention (figure 3). He was discharged to home on
postoperative day 2 (day 3 after injury). At 6 weeks
postoperatively, he was taking no narcotics, only
acetaminophen as needed. He had no complaints of
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Figure 3 Postoperative chest radiograph showing plate placement
and small left apical pneumothorax.

sternal instability and no clicking or popping on exam. He was
able to pull 3000 mL on incentive spirometry and reported being
able to walk up a flight of stairs without issue.

DISCUSSION

Traumatic sternal fracture occurs in 3% to 8% of blunt trauma
patients.! 2 Despite operative management of chest wall injury
becoming increasingly ubiquitous, only a small percentage of
traumatic sternal fractures undergo operative fixation.!* Surgical
stabilization of displaced sternal fractures (SSSF) may be associ-
ated with improved pain control and upper extremity range of
motion.*’ However, SSSF performed on patients with congenital
abnormalities has only rarely been described.®

Sternal anomalies are common. A recent review of 1150
Greek patients who underwent chest CT scan found anomalies
in 74.19% of patients.”® Sternal anomalies arise from embryolog-
ical malfusion, and patients are commonly asymptomatic until
discovered incidentally by radiological studies or procedures
involving the sternum.’!!

In pediatric patients, sternal abnormalities are often associated
with congenital heart disease, although this is less frequently
the case among adults.!! One of the more common congenital
sternal abnormalities is a fused manubriosternal joint (MS])
representing 20% of all congenital sternal abnormalities.!?

The MS]J is a synarthrosis that allows for minimal move-
ment allowing the body of the sternum to move anteriorly and
superiorly for expansion of intrathoracic volume. However, in
the fused sternum, this opportunity for flexion or extension is
reduced, which may impact the sternum’s ability to respond to
applied force, potentially leading to increased risk of sternal
fracture after blunt injury.® However, it is unknown if these

variations impact recovery from SSSF, and the optimal stabili-
zation technique for these variations remains to be delineated.

Sternal variations are common. Chest wall surgeons should
be familiar with common sternal abnormalities and their impli-
cations for the management and repair of chest wall injury. We
present an unusual case of fracture through a sternum with fused
MS], sternal foramen, and bifid xiphoid process, as well as our
process of surgical fixation.
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