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Abstract

BACKGROUND

Blunt aortic injury is a special type of aortic disease. Due to its low incidence, high
prehospital mortality and high probability of leakage diagnosis, the timely identi-
fication of patients with blunt aortic injury who survive the initial injury has
always been a clinical challenge.

CASE SUMMARY

We report a case of traumatic aortic pseudoaneurysm with right iliac artery
dissection aneurysm that was diagnosed 3 mo after a traffic accident. The patient
is a 76-year-old male who was knocked down by a fast-moving four-wheel motor
vehicle while crossing the road (the damage mechanism was side impact). He
received chest, cranial computed tomography (CT) and whole abdomen enhanced
CT in the local hospital. The images suggested subarachnoid hemorrhage, right
frontoparietal scalp hematoma, fracture of the right clavicle and second rib, lump-
shaped mediastinal shadow outside the anterior descending thoracic aorta
(mediastinal hematoma), mesenteric vascular injury with hematoma formation,
pelvic fracture, and subluxation of the left sacroiliac joint. After the pelvic fracture
was fixed with an external stent, he was sent to our hospital for further treatment.
In our hospital, he successfully underwent partial resection of the small intestine
and CT-guided screw internal fixation of the left sacroiliac joint and returned to
the local hospital for rehabilitation treatment. However, since the accident, the
patient has been suffering from mild chest pain, which has not aroused the
attention of clinicians. During rehabilitation, his chest pain gradually worsened,
and the thoracic aorta computed tomography angiography performed in the local
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hospital showed a pseudoaneurysm in the initial descending segment of the aortic arch. After
transfer to our hospital, a dissecting aneurysm of the right external iliac artery was incidentally
found in the preoperative evaluation. Finally, endovascular stent graft repair was performed, and
he was discharged on the 10" day after the operation. No obvious endo-leak was found after 4
years of follow-up.

CONCLUSION

We highlight that emergency trauma centers should consider the possibility of aortic injury in
patients with severe motor vehicle crashes and repeat the examination when necessary to avoid
missed diagnoses.

Key Words: Motor vehicle collision; Blunt aortic injury; Chest pain; Traumatic pseudoaneurysm; Traumatic
dissecting aneurysm; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The era of high-speed motor vehicles has brought an increase in the incidence of blunt aortic
injury, and the high mortality rate from traumatic aortic injury points toward vigilance. We report a 76-
year-old man who was diagnosed with traumatic aortic pseudoaneurysm with right iliac artery dissection
aneurysm 3 mo after severe trauma due to mild chest pain that gradually worsened. After interventional
surgery, resolution of symptoms was observed, and there were no long-term complications. The aim of our
case report is to alert clinicians to identify aortic injuries in light of history and diagnosing symptoms for
proper treatment and the prevention of complications and mortality.

Citation: Fang XX, Wu XH, Chen XF. Blunt aortic injury—traumatic aortic isthmus pseudoaneurysm with right iliac
artery dissection aneurysm: A case report. World J Clin Cases 2022; 10(15): 4998-5004

URL: https://www.wjgnet.com/2307-8960/full/v10/i15/4998 .htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i15.4998

INTRODUCTION

Blunt aortic injury occurs in less than 1% of motor vehicle crashes but is responsible for 16% of deaths
[1], and up to 80% of patients die before they arrive at the hospital. Of those who survive the initial
injury, a majority die without definitive diagnosis[1,2] but are found and reported at autopsy. Approx-
imately 15% of individuals with traumatic aortic rupture survive temporarily, and 90% die within four
months[3,4]. A traumatic pseudoaneurysm is formed in survivors[4]. The natural course from aortic
rupture to pseudoaneurysm formation with secondary rupture of the aneurysm may be brief or can
extend over many years[2]. Clinical presentations of pseudoaneurysms include local mass, severe chest
pain, myocardial ischemia, and heart failure secondary to valvular regurgitation or cardiac
compression. The diagnosis of pseudoaneurysms with typical clinical manifestations is relatively easy,
but nonobvious symptoms of pseudoaneurysms are prone to misdiagnosis or are missed[5]. For patients
who survive the initial injury, rapid detection and diagnosis are critical.

CASE PRESENTATION

Chief complaints
A 76-year-old man transferred from the local hospital complained of chest pain after trauma for 3 mo
that had been aggravated for half a month.

History of present illness

He had a history of a motor vehicle collision 3 mo prior to this admission. Continuous mild chest pain
since he had been injured. After positive treatment in our hospital, he was transferred to the local
hospital for rehabilitation treatment. Half a month ago, without obvious inducement, his chest pain was
transiently aggravated, radiated to the back and was accompanied by chest tightness, which lasted
approximately 20 min but resolved on its own. This emergency did not attract the attention of clinicians,
and the clinicians did not pursue further diagnostics and treatments. Then, the same symptoms
occurred again 5 d before admission. The local hospital performed thoracic aorta computed tomography
angiography (CTA) and found that the CTA suggested a pseudoaneurysm in the initial descending
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segment of the aortic arch. For further treatment, the man was transferred to our hospital.

History of past illness

The patient had been diagnosed with diabetes for 2 years and hyperlipidemia for 10 years before this
admission. Three months ago, he underwent partial resection of the small intestine and CT-guided
screw fixation of the left sacroiliac joint after the trauma.

Personal and family history

He had a smoking history of 40 years, he smoked approximately 10 cigarettes a day, and he quit
smoking more than 10 years prior to admission. He denied a history of alcohol consumption and any
relevant family history.

Physical examination

He had a blood pressure of 161/75 mmHg, with a pulse rate of 79 beats per minute (bpm). He had clear
lungs and normal heart sounds. Abdominal tenderness and rebound tenderness were not detected. All
peripheral pulses were present, and no carotid or subclavian bruit was observed.

Laboratory examinations

The laboratory results showed normal routine laboratory parameters and normal blood biochemistry,
and the patient’s troponin T (TnT), troponin I (Tnl), myocardial enzymes, thrombin time (TT),
prothrombin time (PT), activated partial thromboplastin time (APTT), fibrinogen (FIB), thromboela-
stogram (TEG), tumor abnormal protein (TAP), C-reactive protein (CRP), and procalcitonin (PCT) were
all normal. An ECG suggested sinus bradycardia, and the patient’s heart rate was 57 beats per minute.

Imaging examinations

When thoracic and abdominal aorta CTA were used to evaluate the pseudoaneurysm in the initial
descending segment of the aortic arch, a dissecting aneurysm of the right external iliac artery was
unexpectedly found.

The former thoracic and abdominal aorta CTA images showed sagittal and transverse views of the
traumatic aortic isthmus pseudoaneurysm. On the sagittal view (Figure 1A), bulging of the anterior wall
of the aortic isthmus was observed. The base was approximately 1.1 cm wide, and the protruding height
was approximately 1.5 cm. In the transverse view (Figure 1B), the lumen of the aorta, the crevasse, and
the false lumen of this dissection vessel were observed.

The latter thoracic and abdominal aorta CTA images showed sagittal and coronal views (Figure 2) of
the dissecting aneurysm of the right external iliac artery, and a double-lumen structure was observed.

FINAL DIAGNOSIS

The final diagnosis of this case was a traumatic aortic pseudoaneurysm and a traumatic right iliac artery
dissection aneurysm.

TREATMENT

No obvious contraindications were found in the patient's preoperative auxiliary examination. With the
informed consent of his family, endo-vascular stent graft repair was performed in the operating room.
Half an hour before the operation, cefuroxime (1.5 g iv drip) was used once to prevent infection. The
operation process was smooth. After the operation, a cefuroxime injection (1.5 g iv drip bid) was given
for prophylactic anti-infection treatment.

OUTCOME AND FOLLOW-UP

On the first day after the operation, the patient had a fever, the patient’s highest temperature was 38.1
°C, his routine blood examinations were rechecked, his PCT and CRP were high, indicating a reaction
after stent implantation, and his antibiotics were not adjusted. He still had a fever on the third day after
the operation, and his highest temperature was 38.0 °C. Considering the possibility of infection after
stent implantation, piperacillin sodium and tazobactam sodium 4.5 g IVGTT bid were used to
strengthen the anti-infective treatment. After that, his fever symptoms were controlled, and the inflam-
matory indexes gradually decreased to normal. The patient was discharged on the 10" postoperative
day and received long-term antiplatelet therapy. After 4 years, the follow-up CTA showed that the
covered stent was well formed, and no obvious endo-leak was found (Figure 3).
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Figure 1 Preoperative traumatic aortic isthmus pseudoaneurysm computed tomography angiography. A: On the sagittal view, bulging of the
anterior wall of the aortic isthmus (arrow) can be seen. The base was approximately 1.1 cm wide, and the protruding height was approximately 1.5 cm; B: On the
transverse view, the lumen of the aorta, the crevasse, and the false lumen of this dissection vessel can be seen (arrow).

DOI: 10.12998/wjcc.v10.i115.4998 Copyright ©The Author(s) 2022.

Figure 2 Preoperative right iliac artery dissection aneurysm computed tomography angiography. A: On the sagittal view, a double-lumen
structure can be seen (arrow); B: On the coronal view, a double-lumen structure can be seen (arrow).

DISCUSSION

Blunt aortic injury is a rare but fatal condition associated with motor vehicle collisions, and there are
multiple mechanisms involved with blunt aortic injuries. Despite the improved safety measures
designed to minimize the occurrence of aortic injuries, the incidence of blunt aortic injury in fatal motor
vehicle crashes has not decreased during the past decades[6].

Only 2% to 5% of aortic injuries develop into partial aneurysms or aortic pseudoaneurysms. More
than 90% of aortic pseudoaneurysms involve the aortic isthmus[7-9]. Deceleration injury is the most
common type of trauma, and the most commonly quoted cause is the differential forces that occur
within the chest by deceleration in either the horizontal or vertical plane. The descending aorta remains
fixed to the posterior chest wall, while the heart and ascending aorta swing forward and tear at the
isthmus|[5,10-12].

Clinical presentations of pseudoaneurysms include the presence of a local mass, severe chest pain,
myocardial ischemia, and heart failure secondary to valvular regurgitation or cardiac compression[5].
The mortality of aortic pseudoaneurysms is historically more than 95% if the injury is left untreated[13].
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Figure 3 Postoperative computed tomography angiography after four years. A: On the sagittal view, an intact vascular lumen without a double lumen
structure can be seen (arrow); B: On the transverse view, the covered stent was well formed, and no obvious endo-leak was found (arrow).
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The patient we reported here had a deceleration injury from a motor vehicle collision and was
admitted to the hospital 3 mo later due to continuous mild but transient aggravation of chest pain. The
imaging examinations found pseudoaneurysm of the aortic isthmus, which was logical from the
perspective of the course of blunt aortic injury. The patient's first visit to our hospital was 3 mo prior,
and the patient complained of pain in multiple parts of his body after his trauma, especially in his
abdomen and pelvis. Since his chief complaint was associated with nonthoracic symptoms and since
routine screening plain chest radiography in the emergency department showed no obvious aortic
injury, pseudoaneurysm or mediastinal abnormality, thoracic aortic CTA was not performed to evaluate
whether a potential aortic vascular injury had occurred at that time.

According to Downing’s report[14], after reviewing 54 cases of thoracic aortic injury, all of the
patients had other serious injuries-17% were neurological, 60% were abdominal, 35% were pelvic
fractures, and 65% consisted of fractures that were elsewhere.

Our clinicians ignored the possibility of a chest injury due to excessive attention to the other injuries
in the patient and because the patient had no signs of aortic injury on plain chest radiography. Even if
the patient had persistently mild chest pain, no further imaging examinations, such as CTA or magnetic
resonance imaging, had ruled out the possibility of blunt aortic injury. Finally, the intermittent
aggravation of chest pain aroused the attention of clinicians, and a traumatic aortic isthmus pseudoan-
eurysm was found by thoracic CTA imaging. Preoperative thoracic and abdominal aorta CTA was used
to evaluate the vascular condition, which accidentally found a right iliac artery dissection aneurysm,
which was speculated to be caused by the extrusion effect of the motor vehicle collision. According to
the Society for Vascular Surgery clinical practice guidelines for the management of blunt aortic injury
proposed in 2009, traumatic aortic injury was classified into four categories based on the severity on
CTA imaging. These included grade 1, intimal tear; grade 2, intramural hematoma; grade 3, aortic
pseudoaneurysm; and grade 4, free rupture. Currently, surgical repair is recommended for grade 2-4
injuries. Since most grade 1 injuries heal spontaneously, expectant management with serial imaging is
advised[15,16].

The patient’s pseudoaneurysm of the aortic isthmus was a grade 3 injury, and the aneurysm of right
iliac artery dissection was a grade 1-2 injury. Endovascular stent graft repair was performed in the
operating room. The patient was followed up for 4 years after the operation and eventually recovered
well.

CONCLUSION

Traumatic aortic injury has an incidence of less than 1% in all trauma patients but occurs in one-third of
blunt traumatic fatalities, with the majority of deaths occurring at the scene[14]. Due to the extremely
low incidence and high mortality, early diagnosis may be difficult but is very important to reduce
mortality and improve the prognosis of patients with trauma. Emergency trauma centers should
emphasize the identification with clinical cues, which include gross asymmetry in systolic blood
pressure (between the two upper limbs or between the upper and lower limbs), widened pulse pressure
(as in our case), and chest wall contusion (as in our case, the initial chest CT revealed a mediastinal
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hematoma). We need to be vigilant for symptoms persisting or developing, even when the initial
screening results are negative. Dynamic thoracic and abdominal aortic CTA review should be
performed if necessary.
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