
CASE REPORT

Near miss for big red: a unique case of penetrating glass injury
of the thoracic spine and posterior mediastinum
Paul J Deramo1, Vaidehi Agrawal2 and Henry C Jefferson3

INTRODUCTION: A 42-year-old female with no significant comorbidities presented to our care with a penetrating glass injury to her
mid-thoracic spine after falling backwards onto a table.
CASE PRESENTATION: A large fragment of glass was protruding from her spine, and multi-planar computed tomography imaging
revealed protrusion through the thoracic spinal vertebrae with the glass shards located 2 mm from the aortic lumen. The
management of this patient posed several challenges, including initial care of the patient, evaluation of potentially affected
structures and the appropriate sequence of therapeutic interventions. After multidisciplinary discussion, our trauma, thoracic and
neurosurgical teams formulated a diagnostic workup and two-step surgical approach to address her injuries.
DISCUSSION: Here we present the approach used by our team to successfully manage this type of injury. We hope this case report
represents a platform for future discussion on best management approaches in patients presenting with the low-velocity
penetrating thoracic, spinal and posterior mediastinal trauma.
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INTRODUCTION
In the United States, penetrating chest injuries are commonly
encountered in civilian trauma centers and are reported to be up
to 20% of the overall causes of major trauma.1 While high-velocity
injuries frequently involves more than one organ system and may
result in greater tissue destruction and morbidity, low-velocity
injuries (such as stabbing, impalement and falling) often lead to
variable injury patterns with unknown trajectory and depth. These
factors create diagnostic and therapeutic challenges for trauma
surgeons—so knowledge of local anatomy and awareness of
potentially affected structures influences the patient’s ultimate
outcome.
Here we present a case of a low-velocity glass impalement

injury with simultaneous penetration of the posterior mediasti-
num and spinal column. Although past case reports have
described isolated penetrating injuries to the spine and medias-
tinum, to our knowledge, there has never been a reported case of
simultaneous mediastinal and spinal column glass injury.2–6 This
case presentation poses several unique management challenges
in patients presenting with low-velocity penetrating injuries. We
successfully managed this patient in multidisciplinary manner with
planned diagnostic workup and sequenced surgical procedures.

CASE PRESENTATION
A 42-year-old woman tripped and fell backward onto a glass table
in her home. She was found by emergency medical providers with
a piece of glass protruding from her midline thoracic spinal region.
She was placed on her side during transport and great care was
taken to avoid moving the glass in her spine. Upon arrival to the
emergency department, she was found to be hemodynamically
stable and with no neurologic deficits. A glass shard was
protruding 6 cm above the skin level. Multi-planar computed

tomography of the thorax with contrast enhancement revealed
multiple foreign bodies in the paraspinous muscles and through
the left posterolateral spinal elements of the T6 vertebra with
destruction of the left T6/T7 facet joint (Figure 1); the tip of a glass
shard was located 2 mm from the thoracic aortic lumen in the
posterior mediastinum without evidence of lung or major vascular
injury. She was started on prophylactic antibiotics and admitted to
the hospital. Given the close proximity of the esophagus, a water-
soluble esophageal swallow study was obtained, which was
negative for esophageal injury (Figure 2). Before proceeding with
operative intervention, the trauma team pursued appropriate
multidisciplinary discussion with the neurosurgical and thoracic
surgery services. The neurosurgery service felt that the glass in
subcutaneous tissues, paraspinous muscles and vertebrae could
be extracted via laminectomy. The cardiothoracic surgery service
was consulted and felt that the posterior mediastinal glass would
be best removed via thoracotomy. All surgical teams decided that
thoracotomy first approach would minimize chance of iatrogenic
aortic injury.
Thus, the patient was taken to the operating room and placed

in right lateral decubitus position, and a left posterolateral
thoracotomy incision was made in the sixth rib interspace. The
mediastinal pleura was visibly tented up by a glass shard
immediately adjacent to the aorta, which had caused a small
left-sided radicular artery injury. The radicular artery was
controlled with clips, the posterior mediastinal pleura opened
and the glass shard was removed. A 32-French thoracostomy tube
was placed before closure. For the second surgery, the
neurosurgery team positioned the patient in prone position and
all externally visible glass was carefully removed (Figure 3). T6
laminectomy and removal of all remaining glass was approached
through an incision, including the puncture wound. The T6/T7
facet joint was damaged, necessitating T6/T7 posterolateral
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arthrodesis and fusion. The patient had an uneventful post-
operative course and was discharged on the fifth hospital day
without neurologic deficits. She is now 1 year out from injury and
continues to do well.

DISCUSSION
Penetrating injuries to the thorax are common trauma encounters
in the emergency setting and have various injury patterns. Given
the various trajectories and depth of injury—as well as the risk of
fragmentation as in our case—the trauma surgeon must be
cognizant of potentially involved thoracic structures and plan
appropriately before further intervention.
Impalement injuries to the mediastinum can have devastating

consequences when involving the thoracic great vessels or
viscera. The thoracic region accounts for 22–64% of penetrating

spinal trauma though, among stabbing injuries, visceral injuries
occur in 5–27% and thoracic great vessel injury in 2%.7–9

Pneumothorax and/or hemothorax are the most common injuries
and most often only require tube thoracostomy, though 4% of
patients require further surgical intervention.7,8 Penetrating low-
velocity spinal wounds very rarely involve the aorta, and
depending on level of injury, could be managed with thoracic,
abdominal or even endovascular approaches.6

Care of impalement injury patients begins in the pre-hospital
setting.2,3 Any foreign body should be left in place and great care
should be taken to avoid manipulation of the object to limit
further injury or exsanguination.2,3 When patients arrive in the
emergency department, we believe the trauma surgery service
should be the first to evaluate the patient in accordance with
Advanced Trauma Life Support protocols and then engage all
appropriate specialties. The reason for this is twofold: first,

Figure 1. Computed tomography imaging demonstrating glass shards penetrating posterolateral spinal elements of T6 abutting the aorta on
non-contrast axial view (left image), contrast-enhanced axial view (middle image) and contrast-enhanced sagittal view (right image).

Figure 2. Water-soluble contrast esophagram with no evidence of esophageal injury at the middle and lower thoracic spine.
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penetrating injuries may affect multiple organ systems for which
the trauma surgeon is best-equipped to workup and prioritize
therapies; second, the trauma team can then quickly involve
consultants and initiate multidisciplinary discussion with regards
to the appropriate surgical care of the injury.
Prophylactic antibiotics and tetanus should be given upon

admission. Penetrating injuries can have unpredictable trajectories
and multiple foreign bodies can be concealed or inadvertently
retained.6,10 Thus, if the situation allows, surgeons need to have a
low threshold for high-resolution imaging to rule out visceral
injury and examine all potentially injured structures. In our case,
the patient was hemodynamically stable and neurologically intact;
hence, we were able to obtain contrast-enhanced computer
tomography of the thorax, which demonstrated puncture of
fragmented glass shards into the posterior mediastinum in
immediate proximity to the aorta and esophagus. We were also
able to obtain water-soluble swallow study to rule out esophageal
injury. While others have reported on thoracotomy to remove
glass shards10 or retained knife fragments,6 we are the first to
discuss multiple surgical approaches for this type of penetrating
glass injury with simultaneous posterior mediastinal and spinal
column involvement.
Management of injuries involving multiple organ systems

requires multidisciplinary discussion, specifically to discuss appro-
priately sequenced intervention. After meeting with neurosur-
geons and thoracic surgeons, we concluded that spinal first
approach may lead to iatrogenic aortic injury and that migration
of the peri-aortic glass shard was probably the largest threat to
life. Though the patient did not have any focal neurologic deficits,
the retained glass was situated in the T6/7 facet joint and also
represented an infection risk so the neurosurgery service felt it
prudent to excise the remaining glass through laminectomy and
stabilize the facet joint. We recognize that intact neurologic exam

and hemodynamic stability were positive prognostic factors for
our patient, implying lower injury severity and allowing time to
coordinate appropriate therapeutic plans. Likewise, if glass shards
had entered the left pleural space and caused a hemodynamically
significant pneumothorax and/or hemothorax, emergent tube
thoracostomy would have been indicated. A posterior and apically
oriented chest tube may have dislodged the glass shards and
potentially led to iatrogenic aortic injury. Finally, if glass shards
had injured the esophagus at the T6–T7 location, this may have
required bilateral thoracotomies to repair the esophagus and clear
the peri-aortic glass with need for intraoperative repositioning.
Overall, the multidisciplinary management of this patient could
have been essential in preventing neurological and/or spinal cord
injury in the operative setting. This highlights the benefit of pre-
emptive multidisciplinary management even in patients present-
ing with intact neurological exam. This patient was fortunate to
have spinal trauma without spinal cord injury or neurologic deficit.
There are several instances of spinal cord injury from penetrating
trauma with variable outcomes,6,7 and practitioners involved in
the care of spinal cord injury patients—especially in the acute
setting—need to be aware of possible injury to surrounding
structures and the impact of related injuries on the care of spinal
cord injury patients. Practitioners must be comfortable with
multidisciplinary consultation potentially delaying intervention for
devastating spinal cord injuries to ensure there are no more acute
threats to life. Most important, spinal precautions must be
exercised until fixation, and extra care given to maintaining strict
spinal immobilization when transferring patients from the
intensive care unit to the operating or radiology suites.
There are several factors to consider when faced with this type

of penetrating injury, though we feel that addressing the highest-
risk injuries in systematic manner and with involvement of surgical
sub-specialists provides a good framework for tackling these
injuries. Ultimately, we propose that future patients with similar
injury patterns to our patient be managed with a comparable
diagnostic and multidisciplinary treatment paradigm, emphasizing
properly sequenced interventions.

CONCLUSION
This case demonstrates the first reported successful treatment of
penetrating glass injury to the to the spine and posterior
mediastinum. Careful preoperative planning with appropriate
imaging and multidisciplinary consultation resulted in a plan of
treatment that minimized potential iatrogenic injuries. Pre-
hospital care, early multidisciplinary involvement and appropriate
sequence of intervention led to uneventful surgeries and benign
postoperative course.
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