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CASE REPORT
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Transient hypotension after high-speed
head-on motor vehicle collision

A 43-year-old woman was taken to the accident and emergency department
after a high-speed motor vehicle collision. She had only minor external injuries,
but developed an episode of hypotension, which rapidly responded to fluid
infusion. Chest X-ray showed a widened superior mediastinum. Computed
tomography confirmed thoracic aortic injury. In patients with high-speed
deceleration injury, even transient hypotension should be taken seriously and
a diligent search for the source of bleeding should be immediately undertaken.
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Introduction

Despite medical and technical advances in the diagnosis and treatment of blunt
thoracic aortic injuries (TAIs), the mortality rate after arrival at trauma centres
remains high.1,2 A high proportion of deaths occur in the accident and emergency
departments or before completion of surgery.3 Higher vigilance and expeditious
management in accident and emergency departments are necessary if the out-
come is to be improved.

Case report

A 43-year-old woman was taken to the Accident and Emergency Department at
North District Hospital approximately half an hour after a motor vehicle collision.
She was the front-seat passenger of a private car that collided head-on with
a lamp-post at approximately 70 km per hour. She was fully conscious with
Glasgow Coma Scale score of 15/15. Blood pressure was 150/75 mm Hg, pulse
rate was 75 beats per minute, respiratory rate was 20 breaths per minute, and
oxygen saturation (SpO2) was 100% in 100% oxygen. She had injuries to the
face and left forearm. There was no history of loss of consciousness. There was
no abdominal pain. Only on direct questioning did she admit some chest dis-
comfort on the left side. Lacerations to the left cheek and left upper eyelid and
deformity of the left forearm and hand were the only external injuries detected.

In the resuscitation room, she developed an episode of transient hypotension
with systolic blood pressure of approximately 85 mm Hg, which responded
to rapid fluid infusion after approximately 10 minutes to 120 mm Hg. Electro-
cardiogram was normal. Focused abdominal sonography in trauma was normal.
X-ray showed fractured shafts of the left radius and ulna and the base of the
left first metacarpal, but the cervical spine and pelvic X-rays were normal. Chest
X-ray showed suspicion of widened superior mediastinum and blurred aortic
knob (Fig 1). Computed tomography (CT) of the thorax with contrast showed an
intimal flap from the isthmus down the lower thoracic aorta, with mediastinal
haematoma and some pleural fluid on the right side (Fig 2). The patient was
transferred to a trauma centre where an aortic stent-graft was inserted and
internal fixation of the fractures performed. The postoperative course was
uneventful. She was discharged after 12 days.
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Transient hypotension after trauma

Discussion

Thoracic aortic injury is a common cause of sudden death
following rapid deceleration blunt thoracic trauma. More
than 80% of cases are due to motor vehicle collisions.4 On
the other hand, approximately 10% to 50% of all traffic
fatalities are related to great vessel injury. Classically, 80%
to 90% of these patients die immediately at the scene with
complete aortic rupture.5,6  The remaining 10% to 20% of
patients with partial aortic disruption have a high chance of
survival if the aortic tear is quickly identified and treated.
Since these patients are usually young and healthy, 71%
to 84% will survive if diagnosis and surgical intervention
are prompt.5,7 If the injury is not identified in patients
who initially survive, 30% will die within the first 6 hours,
50% within 24 hours, and 90% within 4 months.4,5 Data
indicated that with improved prehospital care, up to 50%
of critical patients with TAI may reach the hospital alive.7

Despite the severe nature of the injury, the clinical signs
of TAI are often occult and easily missed,5 or even absent.7

Since TAI is elusive but rapidly fatal, a high index of sus-
picion based on the mechanism of injury is the single most
important factor for early diagnosis. The diagnosis of TAI
should be considered for any patient sustaining a severe
deceleration injury, especially in motor vehicle collisions
at a speed in excess of 70 km per hour, or deformity of the
steering wheel.5 One third to one half of patients may have
no external evidence of chest injury, as in this patient.4,5

As a result, absence of external evidence of chest injury
does not rule out the possibility of TAI. This patient only
admitted some chest discomfort with direct questioning.
Persistent or recurrent hypotension occurs more commonly
in patients with TAI than in similarly traumatised patients
without aortic rupture.8 In addition, 50% of patients with
proven TAI have hypotension in the accident and emergency
department.9

Chest X-ray remains an excellent screening tool for
determining the need for additional diagnostic studies.
Widened superior mediastinum in the chest X-ray by frank
visualisation or by measurement is the most sensitive sign
(sensitivity, 92%), but the specificity is low (10%).5,7-9

Commonly cited guidelines for abnormal mediastinal
widening include a mediastinal width at the level of the
aortic arch greater than 6 cm in the erect posteroanterior
film or greater than 8 cm in the supine anteroposterior chest
film.5,8,9 Blurring or obscuration of the aortic knob or de-
scending aorta is an accurate indication of aortic rupture.4

For patients after high-speed deceleration injury, the
constellation of ‘grossly widened mediastinum plus haemo-
thorax plus transient hypotension’ is regarded as highly
specific for aortic injury and impending sudden death from
free rupture—the ‘triad of impending rupture’.1 Hence,
the significance of even transient hypotension for patients
after high-speed deceleration injury should be taken
seriously, and a diligent search for the source of bleeding
should be immediately started.

Aortography has been the mainstay as the diagnostic
modality of choice.5 The procedure allows precise anatom-
ical localisation of the injury and provides information
regarding vascular anomalies and other factors that influ-
ence operative strategy. The sensitivity is 83% to 97%, and
specificity is up to 100%.10,11 Its role as the ‘gold standard’
for definitive diagnosis of blunt aortic injuries has been
continually challenged, however. In addition to the minimal,
but not negligible, risk, aortography is an invasive, time-
consuming, manpower- and resource-intensive procedure.
With more advanced technology providing faster and better
resolution of images, helical CT with non-ionic contrast has
been favourably compared with aortography for accuracy
and availability.12 Chest CT is non-invasive, rapid, and more
informative for other thoracic injuries.5 Computed tomog-
raphy depiction of a mediastinal haematoma as an indirect

Fig 2. Computed tomography of the thorax showing intimal
flap at aortic isthmus

Fig 1. Erect chest X-ray showing suspicious widening of
superior mediastinum (8.1 cm) and blurred aortic knob
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sign of acute TAI has a sensitivity of 100%, a specificity of
87%, a positive predictive value of 21%, and a negative pre-
dictive value of 100%. Hence, the absence of mediastinal
haematoma on CT eliminates the need for aortography.13

The role of transoesophageal echocardiography
(TOE) in the diagnosis of traumatic aortic injury is contro-
versial.7,10 As a semi-invasive procedure, TOE has been
suggested by many authors to be the diagnostic procedure
of choice to supplant aortography in the evaluation of
TAI.4,5 Transoesophageal echocardiography does not re-
quire intravenous contrast, is portable, and can be rapidly
performed at the bedside for unstable patients.5 Review
of the literature reported sensitivities and specificities of
85% to 97% and 92% to 100%, respectively, for TOE.10,11

Even with the existing multidimensional reconstruction, TOE
has imaging limitations. Also, the presence of atheromatous
disease, pneumomediastinum, or pneumothorax can con-
found optimal imaging of a concomitant aortic injury.11,14

Transoesophageal echocardiography is not appropriate for
patients with combative behaviour, severe coagulopathy,
history of previous radiation therapy to the chest, unstable
cervical spinal injury, oesophageal pathology, and severe
facial trauma.7,11 With inherent blind spots and operator
dependency, requiring both skill and experience, TOE is
currently not a diagnostic modality that can supplant aorto-
graphy in terms of accuracy and availability.7,11 At present,
TOE can only be considered as having a complementary
diagnostic role, especially in initial thoracic trauma screen-
ing and when aortographic findings are indeterminate.7

The superiority of TOE is related to its capability for con-
comitant evaluation of myocardial, valvular, or pericardial
abnormalities.4 A diagnostic approach for suspected TAI
has been proposed.14 Patients sustaining high-speed blunt
torso injury should have a screening chest X-ray. If the
chest X-ray is abnormal but the suspicion of aortic injury is
low, helical CT scan should be performed. If the chest
X-ray finding is consistent with aortic injury and clinical
suspicion is high, either contrast-enhanced helical CT
scan or aortography should be performed, depending on
availability and institutional policy.

Finally, there should also be caution in fluid resuscita-
tion of the hypotensive ‘herald’ episode, as aggressive

resuscitation is likely to precipitate aortic rupture.12 Systolic
blood pressure should be maintained between 100 and
120 mm Hg before operation.4,5 It has been shown that pa-
tients given short-acting β-blocking agents (esmolol or
labetalol) to reduce aortic wall tension have lower in-
hospital rupture.12 If ‘high’ blood pressure is not adequately
controlled with β-blockers, sodium nitroprusside can be
added as a second agent.5
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