RADIOLOGICAL CASE

Contained Abdominal Aortic Rupture

Mary J. Risch; Sudhen B. Desai, MD

Case Summary

A previously healthy child presen-
ted to the emergency department with
suspected abdominal aortic injury from
a lap belt after a head-on motor-vehicle
collision. The physical exam showed an
extensive lower-abdominal seatbelt sign
with bilateral lower extremity abrasions
and ecchymosis across the abdomen, as
well as extreme swelling in the lower
thoracic and upper lumbar area. The
patient was hemodynamically stable and
had a Glasgow Coma Scale score of 15
upon initial assessment.

Image Findings

Computed tomography (CT) of the
abdomen and pelvis revealed abdomi-
nal aortic irregularity consistent with
a contained aortic rupture, with
intraluminal thrombus formation at
the L2-L3 level and a retroperito-
neal hematoma (Figure 1). Multiple
fractures of the L2 vertebra, including
a distraction fracture extending to the
posterior elements, were also identified.

There was significant irregularity in
the wall of the distal aorta above the
bifurcation over a length of 2.4 cm,
consistent with intimal injury. In addition
toa6x7mm-sized filling defectin the aorta
just above the aortic bifurcation, the

Figure 1. (A) Axial CT demonstrates a contained aortic rupture. An intraluminal filling defect is
present with adjacent periaortic fat stranding and displacement of adjacent structures, suggesting
some mass effect from hematoma. (B) Coronal CT demonstrates the abdominal aortic defect,

with intraluminal filling defects shown by red arrows. Luminal wall irregularity is also present.
Inhomogeneity of the periaortic fat is also present. (C) Transverse grayscale ultrasound image of
the abdominal aorta demonstrates abdominal aortic wall irregularity (shown by red arrow) and
periaortic hematoma. Lack of normal retroperitoneal fat.

aortic wall was thickened and accompa-
nied by mild surrounding fat stranding.
This aortic wall irregularity involved the
origin of the inferior mesenteric artery,
although the artery appeared patent. A
dorsal hematoma at the level of the
fracture contributed to increased stenosis
at the L2 level.

Diagnosis

Contained abdominal aortic rupture at
the L2 level, with associated L2 distraction
fracture and a fracture through the left and
right articular pillars on L2.
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Discussion

Abdominal aortic injuries are very rare
in the pediatric population; they typically
occur in motor-vehicle crashes and result
in significant morbidity and mortality."
Owing to incorrect positioning of seat
belts, their higher head-to-body ratio, and
underdeveloped iliac crests, children are
particularly susceptible to these often
fatal injuries.’

Since aortic ruptures are rare in the
pediatric population, treatment guidelines
for them are not as well established for
children as they are for adults. Owing
to the diverse clinical presentation and
correlated lesions, defining appropri-
ate management for this population
is challenging.’

The first successful management of
aortic injury with an intravascular stent
graft was performed in 2006.” Intimal
dissections that cause vascular symp-
toms and occlusion require additional
investigation or intervention, whereas
those without occlusion may be treated
nonsurgically.? In this case, endovascular
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Figure 2. (A) Pigtail aortogram demonstrates mid-aortic irregularity just above the take-off of
the inferior mesenteric artery (IMA) pre-stent placement. Dissection flap present with luminal
narrowing of the abdominal aorta. (B) Aortogram post-stent placement demonstrates normal wall
appearance of the mid-aorta. The origins of the renal arteries are preserved, and the origin of the

IMA is excluded.

A

stent graft placement was necessary

to treat the primary aortic injury as
well as to stabilize the aorta in prepa-
ration for subsequent spinal and bowel
repair surgeries.

Endovascular stents are now the
standard of care in the repair
of posttraumatic vascular injuries.’
Candidates for arterial stent grafting
consist of patients who are hemodynam-
ically stable, have few associated injuries,
and have high Glasgow coma scores.®
Endovascular stent grafting is also useful
in minimizing contamination where there
is a risk for bowel injury, as well as
for when the patient’s aorta is expected
to increase in diameter over time.* The
procedure also allows for repair of arterial
vasculature located away from the injury,
where nearby fractures and bleeding may
hinder access.’

Long-term follow-up data for
endovascular stent grafts in children is
lacking, and this patient will likely require
site stent graft dilation as the aorta
increases in diameter.” In addition, stent
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grafts are not designed for pediatric use, so

extra consideration should be given to the
size and profile of the stent to help prevent
further injury and to excessive shortening
following dilatation as the aorta increases
in diameter.”®

In this case of contained aortic
rupture, observational management was
considered but ultimately dismissed owing
to the need for aortic stabilization
prior to spinal fixation and for abdomi-
nal manipulation and prone positioning
during surgery. Open repair was rendered
suboptimal given the possibility of delayed
bowelinjuryandincreased lactate, making
the risk of performing a fresh aortic
graft placement too high. Ultimately,
stent grafting was chosen to achieve
stabilization and allow for the potential
need for future stent dilation, without
removing the option for future aorto-bife-
moral or aorto-biiliac graft to manage
demand ischemia.

After a multidisciplinary review and
discussion, a 10 x 39 mm stent was placed
(Figure 2), successfully treating the aortic

Figure 3. Sagittal post-contrast CT abdomen
shows the stent graft unchanged in position
without aneurysm, significant stenosis, or
occlusion at a 5-month follow-up. Abdominal
aortic caliber remains preserved. No stent
fracture or defect noted.

"

irregularity, with no evidence of ongoing

aortic leak. The patient subsequently
underwent an L1-L2 spinal fusion with
segmental instrumentation and an open
reduction with evacuation of an epidural
hematoma. The patient also underwent
laparoscopic repair for various serosal
injuries, including a right hemicolectomy.
The aortic stent graft lessened the risk

of further aortic injury throughout these
operations. An arterial Doppler showed
no evidence of arterial thrombus. At the
3-week follow-up, the patient clinically had
returned to her preprocedural baseline
without complaint. A follow-up CTA at

5 months demonstrated a stable stent
graft within the abdominal aorta with

no evidence of aneurysm, significant
stenosis, or occlusion (Figure 3). There
was occlusion of the origin of the inferior
mesenteric artery, with arterial flow
compensated for by collateral vessels.

Conclusion

Few cases of contained abdominal aortic
ruptures in children have been repor-
ted, leaving gaps in criteria for deter-
mining the best approach to treatment
of these injuries in this population.
This report demonstrates a case of
contained abdominal aortic rupture being
successfully treated with an endovas-
cular stent graft for immediate stabi-
lization of the aorta and allowing
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for subsequent spinal and laparoscopic
abdominal surgeries.
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