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Abdominal aortic aneurysm in a child with tuberous

sclerosis
Sabrina Lasini Gruhl, MBBS,a Yi Chuan Tham, MBBS,a York Tien Lee, MBBS,b and

Masakazu Nakao, MBBS,a Singapore
ABSTRACT
Abdominal aortic aneurysm is rare in the pediatric population and even more uncommon in association with tuberous
sclerosis. We have presented a unique case of a 3-year, 8-month-old girl who was successfully treated. She was admitted
because of breakthrough seizures. A painless pulsatile abdominal mass on examination prompted an abdominal ul-
trasound scan, which identified a large saccular abdominal aortic aneurysm. Urgent replacement of the abdominal aorta
with a 12-mm woven Dacron graft was undertaken. A postoperative ultrasound evaluation confirmed the successful
repair. She was growing well when examined 7 months after surgery. (J Vasc Surg Cases Innov Tech 2022;8:375-7.)
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Fig 1. Reconstructed computed tomography image of
abdominal aortic aneurysm (AAA) and inferior mesenteric
Abdominal aortic aneurysms (AAAs) are rare in children.
Although AAAs in adults are typically acquired from
connective tissue disorders, cardiovascular pathologies,
infection, or trauma, pediatric AAAs will usually be idio-
pathic, with <30 cases reported since 1967.1 Regardless,
the risk of rupture carries high mortality, making a
prompt and accurate diagnosis crucial.2 Although rare,
AAAs have a known association with tuberous sclerosis
(TS), and we have presented the case of a child who un-
derwent successful surgery to repair an AAA.

CASE REPORT
A 3-year, 8-month-old girl with known TS and cardiac rhabdo-

myomas was admitted because of breakthrough seizures. On

examination, a painless pulsatile abdominal mass was noted.

Abdominal ultrasound (US) identified a large saccular AAA,

45 mm at its widest and 27 mm long, above the aortic bifurca-

tion. The diameter of the normal aorta proximal to the aneu-

rysm was 7 mm. Computed tomography (CT) showed the

inferior mesenteric artery arising from the left of the AAA

(Fig 1). Because of the risk of rupture, urgent surgical repair

was arranged.

A midline incision was made to enter the peritoneal cavity. A

large saccular infrarenal AAA was identified. Key vessels to the

gonadal and renal system were identified and protected. The

proximal neck of the AAA was controlled (Fig 2, A). After

artery.

he Department of Cardiothoracic Surgerya and Department of Paediat-

rgery,b KK Women’s and Children’s Hospital.

conflict of interest: none.

ondence: Sabrina Lasini Gruhl, MBBS, Department of Cardiothoracic

ry, KK Women’s and Children’s Hospital, 100 Bukit Timah Rd, Singapore

99 (e-mail: sabrina.gruhl@mohh.com.sg).

tors and reviewers of this article have no relevant financial relationships to

se per the Journal policy that requires reviewers to decline review of any

script for which they may have a conflict of interest.

287

The Author(s). Published by Elsevier Inc. on behalf of Society for Vascular

ry. This is an open access article under the CC BY-NC-ND license (http://

ivecommons.org/licenses/by-nc-nd/4.0/).

doi.org/10.1016/j.jvscit.2022.05.018
heparinization, the aorta and common iliac arteries were

clamped. The aneurysm was opened longitudinally, revealing a

thin layer of clots. The proximal aorta was beveled and anasto-

mosed to a 12-mm Gelweave woven Dacron graft (Vascutek

Ltd, Renfrewshire, UK), which was deliberately oversized and

curved to allow for growth (Fig 2, B). We used 6-0 Prolene contin-

uous suture, with reinforcement using pledgeted interrupted

stitches. Care was taken to ensure the absence of unnecessary

tension on the suture lines. The distal graft was anastomosed

to the aorta above the bifurcation with slits to match the size.
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Fig 2. A, Intraoperative photograph of abdominal aortic aneurysm (AAA) before dissection (A, vessel loop
around renal vein; B, proximal abdominal aorta; C, inferior mesenteric artery; and D, common iliac arteries). B,
Photograph showing operative outcome (E, aneurysm sac).

Table. Summary of case reports of tuberous sclerosis (TS)-associated abdominal aortic aneurysm (AAA) from 1985 onward

Investigator Age at diagnosis AAA location Treatment
Complications and

outcome

Rolfes et al,8 1985 9 months Extending from pelvis to
near diaphragm

Synthetic graft Proximal suture
aneurysmal rupture
resulting in death

Van Reedt et al,9 1991 5 years Infrarenal Dacron Y-graft No complications

Tsukui et al,10 1995 4 years Infrarenal Tube graft No complications

Tamisier et al,11 1997 2 years, 6 months Infrarenal PTFE graft No complications

Baker et al,12 2000 1 year Infrarenal AAA repair No complications

Jost et al,13 2001 9 years Infrarenal Dacron tube No complications

Kimura et al,14 2005 2 years Thoracic to abdominal Artificial vessel
replacement of aorta

No complications

Wong et al,15 2006 1 year Suprarenal and
infrarenal

Tube graft Distal aortic suture
aneurysm requiring

open repair

Moon et al,16 2009 8 months Infrarenal PTFE graft No complications

Salerno et al,2 2010 2 years, 9 months Mid-abdominal aorta,
juxtarenal

Cadaveric graft No complications

Ye et al,17 2012 1 year, 5 months Infrarenal Dacron Y-graft No complications

Dueppers et al,5 2016 9 years Infrarenal PTFE graft No complications

PTFE, Polytetrafluoroethylene.
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The graft was covered by the partially original saccular AAA and

partially raised peritoneum. An additional omental flap was not

required. The inferior mesenteric artery was harvested and anas-

tomosed to the side of the graft. Good colonic perfusion and

pulsation of the common iliac arteries were ensured before

closure. A polytetrafluoroethylene graft was not used for two

reasons: (1) its porosity and tendency to bleed from the suture

lines; and (2) the possibility of kinking due to bowing. Histologic
examination showed a focal degeneration of media, disorga-

nized collagen fibers, and chronic inflammation of media and

adventitia.

Her postoperative recovery was unremarkable. Ultrasound was

performed on the fifth postoperative day, before discharge,

which demonstrated a successful repair. The child was exam-

ined in the clinic at 7 months after surgery with no concerning

findings.
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DISCUSSION
TS is a condition that typically presents with a triad of

epilepsy, intellectual disability, and sebaceous adenoma.
First described in 1880, TS has been noted to manifest
across multiple systems including the cardiovascular
system.2 TS has been associated with mutations in TS
complex 1 or 2, which, in turn, affects smooth muscle
cell proliferation and contractility.3 TS-related aortic
aneurysms have been described in patients from a few
months old to adulthood. A review by Salerno et al2 high-
lighted that most patients had presented before the age
of 5 years and, more worryingly, that the mortality associ-
ated with ruptured aortic aneurysms was 29%.
The mainstay of treatment is surgery. Studies of the

nonoperative management of children with aortic aneu-
rysms, who were monitored closely with scans and had
received antiplatelet or antihypertensive therapy, showed
worse outcomes.1 Of the conservatively treated pediatric
patients, 75% had died, with aneurysmal rupture causing
42% of these deaths.4 In contrast, 84% of the surgically
managed patients had survived.
However, no uniform method has been determined for

the surgical correction of AAAs. Younger pediatric pa-
tients will not be suitable for an endovascular approach,
and only the open surgical approach has been reported.
Dueppers et al5 analyzed the surgical outcomes of 11 pe-
diatric patients, in addition to their own patients, with an
average age of 3.5 years, similar to the age of our patient.
They reported the use of various grafts, including Dacron
grafts, with mostly good outcomes. They reported a post-
operative complication due to dehiscence of a proximal
anastomosis of an aortic graft at 15 months after surgery,
highlighting the need for long-term follow-up.5

It is also necessary to be cognizant of the growth poten-
tial of children. Grafts must be oversized and placed in a
redundant curved shape to accommodate growth (Fig 2,
B) but could require subsequent surgical revisions as the
child develops.5 Pediatric patients are smaller anatomi-
cally and their immature vascular system is more pliable
to physiologic variations in pressure and flow.5 It is also
necessary to be mindful of any comorbidities that could
predispose the patient to complications of thrombosis,
embolism, or stenosis. Thus, it is essential to consider
the complexities of each case individually.
Aneurysmorrhaphy, a surgical technique in which the

sac of the aneurysm is sutured closed to restore original
luminal dimensions, has been considered as an alterna-
tive approach to grafts in the management of AAAs.
However, using the defective vascular segment would
predispose to AAA recurrence. Also, information on the
use of aneurysmorrhaphy in the pediatric population is
sparse. We found three published case reports, although
only one had included long-term follow-up data. They
had discussed the case of an 11-year-old boy who had un-
dergone aneurysmorrhaphy for his AAA and had
continued to have a good outcome 25 years later.6 How-
ever, the remaining two reports of aneurysmorrhaphy to
treat an AAA in younger patients had not reported any
long-term or subsequent follow-up findings. In addition,
none of the three patients had had a TS-associated AAA.7

We reviewed the data from other similar TS-associated
AAA cases and found that grafts had provided good out-
comes in most cases (Table).

CONCLUSIONS
TS-associated AAAs should be surgically corrected

without delay to avoid the risk of aortic rupture and mor-
tality. It is also necessary to allow for the child’s growth.
Continued long-term follow-up is important to ensure
the treatment’s suitability in the developing child.
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