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ABSTRACT

A 64-year-old male fell from an altitude of 10 m while paragliding after stalling due to the wind. The pur-
pose of this case report is to describe the outcomes after multiple injuries sustained during a paragliding
accident, including a potentially life-threating injury to the thoracic aorta. The subject sustained a bite
wound on his tongue, injuries to his chest (left side) and back, and a right forearm deformity. Enhanced
whole body computed tomography (CT) revealed fractures of the bilateral laminae of the second and third
cervical bones, right first rib, the tenth thoracic vertebral body (compression type), second lumbar verte-
bral body (burst type) and the right radius, Other injuries included an injury to the thoracic aortic arch and
the presence of intraabdominal fluid collection without perforation of the digestive tract. Endovascular
treatment was selected for the aortic injury because of multiple injuries. Immediate management included
hypotensive rate control therapy using calcium and a beta blocker. On the fourth hospital day, the subject
underwent deployment of a stent-graft to the aorta and subsequent surgical immobilization for the lumbar
burst fracture. He also underwent surgical immobilization of the radial fracture and was discharged on the
28th hospital day. First responders or physicians should consider the possibility of aortic injury when treat-
ing patients who suffer falls while paragliding and provide appropriate management. Failure to provide
appropriate management of an aortic injury could result in death.
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INTRODUCTION

Paragliding is an increasingly popular hobby, as peo-
ple try to find new and more adventurous activities.!
There are many recreational and competitive para-
gliding events held throughout the world. However,
there is also substantial and inherent danger with
this sport. For this reason, as well as the inexperi-
ence of many operators, injuries occur frequently.!
The role of the sports physical therapist (PT) is typi-
cally as a part of the sports medicine team, often
being present during performance of recreational
sports. The PT can assume the role of an emergency
medical responder (EMR) whose primary role is
the management of individuals in emergency type
situations.? In this role, the PT must be prepared to
handle any type of emergency situation, which may
occur related to medical conditions and/or acute
orthopedic/sports injuries.?

Injuries sustained while paragliding tend to occur
at the spine, pelvis and lower extremities.>® Lauten-
schlager et al analyzed 86 injuries associated with
paragliding in a prospective study and found that
60% of all accidents happened during the landing
phase, 26% at launching and 14% while in-flight.?
The purpose of this case report is to describe the
outcomes after multiple injuries sustained during
a paragliding accident, including a potentially life-
threating injury to the thoracic aorta.

CASE PRESENTATION

The subject of this case report is a 64-year-old male
fell who from an altitude of 10 m while paragliding,
after stalling due to the wind. A physician-staffed
helicopter was called to transport the subject after
his accident. On arrival at the hospital, the sub-
ject was conscious with a blood pressure of 140/98
mmHg, heart rate of 78 beats per minute, SpO, of
100% under 10 L/minute of oxygen delivered via a
reservoir mask, and a body temperature of 36.5°C.
He had a bite wound on his tongue, displayed ten-
derness to palpation of the left side of the chest and
the back, as well as a right forearm deformity.

Sonographic assessment for trauma showed fluid
collection in his mesentric interval. A biochemical
analysis of the blood revealed leukocytosis (12,600/
pL) and increased creatinine phosphokinase level
(401 IU/L) and D-dimer levels (135.7 pg/mL).

Enhanced whole body computed tomography (CT)
revealed fractures of the lamina at the second and
third cervical vertebrai, right first rib, tenth thoracic
vertebral body (compression type), second lumbar
vertebral body (burst type) and right radias, Addi-
tionally, a thoracic aortic arch injury and intraab-
dominal fluid collection were noted. (Figure 1)

Immediate management included hypotensive rate
control therapy using calcium and a beta blocker,
targeting a systolic blood pressure of 80 mmHg for
prevention of rupture of the aorta. Endovascular
treatment was also selected for the aortic injury
because of the presence of multiple injuries. On
the day of his injury, the subject was restless and
therefore was intubated using a sedative. On the
fourth hospital day, he underwent deployment of a
stent-graft into the aortic arch by an endovascular
specialist who was invited from another hospital.
The following day, he underwent posterior fixation
of the lumbar burst fracture by the orthopedic sur-
geons and was extubated on the sixth hospital day.
Follow up ultrasound and CT imaging showed that
the fluid collection in his abdomen had resolved,
so the subject was allowed to begin eating and also
to begin inpatient rehabilitation including muscle
strength training, balance training and ambulation
training. Of note, rehabilitation was not the empha-
sis of this case report, thus, is not described in detail.
After undergoing plate fixation for the radial frac-

Figure 1. Enhanced chest computed tomography (CT) on
arrival. The CT scan shows pseudo-aneurysm at the aortic
arch (arrow).
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ture, he was discharged on the 28" hospital day to
home, independently.

DISCUSSION

Cause of injury

By mnecropsy, approximately 10% of automobile
accidents or falls from aircrafts result in fatal aortic
injury, indicating that aortic injury must be consid-
ered in fatal high-energy accidents.®” Regarding the
natural history of aortic injury, Parmley evaluated
296 cases of blunt aortic injury in young soldiers
and found that about 15% survived long enough to
get to a hospital.? Of this 15%, 99% would have died
without surgical intervention; 15% of these sub-
jects would have survived only the first hour, 30%
the first six hours, 49% the first 24 hours. Seventy-
two percent would have died within eight days, and
90% within 4 months.? The mechanism of blunt
aortic injury remains the most important factor in
establishing the diagnosis, with falls from over three
meters representing a major source of this injury.
During paragliding, pilots fly well over three meters
from the ground, so falling while paragliding carries
a risk of sustaining blunt aortic injury. In a previous
report concerning fatal accidents due to paragliding,
aortic injury was reported in addition to head, cervi-
cal cord injury, and lung rupture.*>°

Blunt trauma can damage the thoracic aorta by sev-
eral mechanisms. The most commonly described
cause of rupture is the differential forces set up
within the chest by deceleration in either the hori-
zontal or vertical plane.®'® The descending aorta
remains fixed to the posterior chest wall, while the
heart and ascending aorta swing forward and tear
free at the isthmus. Given that the present subject
had thoracic and lumbar fractures, which are fre-
quently induced by energy through the vertical
plane, the aortic injury was presumably caused by a
mainly vertical trauma due to a fall from a height."
Aortic arch injury has been reported following a fall
due to an airplane accident.”

Signs and Symptoms of Aortic Arch Injury

in the Prehospital Setting

Some clinical features that suggest the presence
of blunt thoracic aortic injury include hypoten-
sion, upper extremity hypertension, bilateral lower

extremity pulse deficit, and initial chest tube output
of >750 mL of blood."” Patients with this presenta-
tion have a high incidence of other significant inju-
ries. However, these clinical features are unreliable
for diagnosis of aortic injury as their absence can-
not exclude the presence of the blunt aortic injury.'?
Thirty percent of patients with this injury have no
external signs of chest trauma while 75% have rib
fractures that draw attention away from the con-
comitant intrathoracic injury.!? The subject of the
present case had chest pain due to rib fracture and
multiple significant spinal injuries due to the high-
energy accident, thus any first responder should
have treated this case as a potential blunt thoracic
aortic injury.

Appropriate Care of the Victim in the
Prehospital Setting

A first responder treating a patient who sustained
injury due to paragliding must consider some impor-
tant key points. Michetti et al reported that overall
mortality with aortic injury was 92% and prehospital
mortality was 63%.'® Thus, first the provider should
always consider the possibility of an aortic injury,
which can be lethal. Second, the provider should
address the patient’s airway, breathing, and circula-
tory status. If the patients goes into cardiac arrest,
immediate basic life support must be provided, and
the automated external defibrillator be used as indi-
cated, after activating the emergency response sys-
tem. Third, if able, induce hypotension by limiting
prehospital intravenous fluid administration and
using nitrates, which may result in increase of sur-
vival rates for this type of patient with a rupture of
the aorta.!* Providing pain control and gentle treat-
ment during stabilization so that he patient does not
sustain an increase blood pressure. Finally, transport
the patient to a trauma center as quickly as possible,
as patients with aortic injury taken to a trauma cen-
ter had significantly lower mortality than patients
taken to a non-trauma medical center."

The Radiologic Findings Upon Hospital
Admission

The first examination is typically includes plain radi-
ography. A widened mediastinum, blurred aortic
contour, and irregular aortic arch may be visible on
chest X-ray, and are typical image findings in cases
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of thoracic aortic injury. However, the sensitivity of
chest X-ray in the detection of aortic injuries is not
high.'>'® Thus, additional imaging is warranted, and
Computerized Tomography (CT) of the chest with
intravenous contrast is strongly recommended for
the diagnosis of clinically significant thoracic aor-
tic injury.!” In the present subject, the chest X-ray
only showed minor aortic arch irregularity; how-
ever, enhanced CT clearly demonstrated the greater
extent of the aortic arch injury.

APPROPRIATE CARE IN THE

EMERGENCY ROOM

For all traumatized patients, vital signs should be sta-
bilized by initiating appropriate supportive therapy,
rapidly identifying life-threatening injuries using
radiography, ultrasound imaging, and enhanced CT.
Organizing the trauma team within the emergency
room to administer definitive therapy efficiently is
of utmost importance. The subject of this case report
had stable vital signs but significant, potentially lethal
injuries were found on the whole body enhanced CT.
The thoracic aortic injury was prioritized for treat-
ment, as it is potentially the most lethal. Accord-
ingly, the management included permissive induced
hypotension and rate control therapy, in addition to
pain control in the emergency room.

TREATMENT PLAN

Among the multiple injuries in the present case,
the thoracic aortic injury was the most lethal; thus,
the immediate goal was to repair the aortic injury.
Blunt aortic injury used to be treated by open repair.
Recently, however, less-invasive treatment via endo-
vascular stent graft has been performed.'’® A meta-
analysis of retrospective cohort studies indicated
that the procedure-related mortality, overall 30-day
mortality and the risk of postoperative paraplegia
were significantly lower with endoluminal repair
than with open repair.'” This treatment is especially
indicated in the presence of multiple injuries, as
open repair requires an artificial heart lung appara-
tus with heparin administration, which can induce
bleeding in other traumatic injury sites.”® Accord-
ingly, endovascular treatment was selected and
obtained a favorable outcome. After repairing the
aortic injury, a lumbar burst fracture was the next
obstacle to obtaining early functional rehabilitation.

Accordingly, immobilization of the lumbar spine
was performed soon after confirming the absence of
complications of the endovascular stent graft. In the
present subject, the intraabdominal fluid collection
suggested an intraabdominal injury which was of
concern to the medical team, however, this resolved
spontaneously. The radial fracture was subsequently
stabilized in an elective surgery.

REHABILITATION PLAN

Before the repair of the aortic injury in the present
case, the patient was strictly confined to bed because a
rupture of the aortic injury had the potential to result
in sudden death. In addition, the subject had sustained
a lumbar burst fracture; thus, postural change was not
allowed based on the instructions of the orthopedist.
A pressure dispersing bed was used to prevent integu-
mentary break down. After repairing the aortic injury,
passive motion of upper extremities was started by
nurses to prevent contracture. After the surgical sta-
bilization of the lumbar fracture, postural change and
passive motion of all extremities commenced (subject
remained in a cervical orthosis) by nurses. After extu-
bating the patient and confirming the disappearance
of the fluid collection in his abdomen, physical ther-
apy ensued to increase the subject’s, sitting balance,
transfer abilities, standing balance and gait, and mus-
cle strength. Each of these interventions was provided
depending on recovery of the subject’s function and
degree of pain. The rehabilitation program, which was
determined based on thorough individualized assess-
ment of his specific problems, allowed the patient to
obtain functional ambulatory independence by the
time that he was discharged.

CONCLUSION

A first responder or physicians should pay attention
to the possibility of lethal aortic injury when treat-
ing patients who suffer falls while paragliding (or
from subststantial heights in other circumstances)
and provide appropriate management. Although not
common, such an injury could be life threatening
and should be considered a priority in post-trau-
matic management.
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