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Commentary: Mechanical aortic
graft injury after
thoracoabdominal aortic
aneurysm repair: A reminder that
even the little details matter
Demonstration of aneurysm sac closure and com-
plete rib resection during TAAA repair.

CENTRAL MESSAGE

Open thoracoabdominal aortic
aneurysm repair remains a tech-
nical challenge. The current
report reminds us that even
seemingly minor surgical details
can have major consequences
on patient outcomes.
Andrew M. Vekstein, MD,
Nicholas D. Andersen, MD, and G. Chad Hughes, MD

Open thoracoabdominal aortic aneurysm (TAAA) repair is
a technically complex operation associated with a number
of anatomic and mechanical complications.1 Notably, aor-
toesophageal fistula and diaphragmatic hernia represent
examples of delayed anatomic complications after open
TAAA repair.2,3 To facilitate exposure of the distal aortic
arch for the proximal extent of repair, it is not uncommon
to resect a posterior segment of rib four, five or six.4 Com-
plications of this maneuver are rare but possible, particu-
larly if an associated rib fracture is present.5

In this issue of JTCVS Techniques, Ishii and colleagues6

report a case of delayed aortic graft perforation due to punc-
ture injury from a rib stump. A previous computed tomog-
raphy scan revealed contact between the graft and the
stump, which had been carefully “smoothed” intraopera-
tively. Despite emergent resuscitative efforts, the patient
expired from anoxic brain injury. The authors submit a
word of caution about any contact between TAAA graft ma-
terial and potentially perilous anatomic remnants from the
surgery, which may lead to a friction-based injury. They re-
view some similar cases in the literature, in which graft
injury occurred secondary to ribs, spinal body bone spurs,
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and aneurysm sac calcification, among other etiologies.
Previous ex vivo mechanical analyses mimicking friction
injury have demonstrated the potential for graft rupture in
the first 15 to 20 days postoperatively.7

This report reinforces the meticulous anatomic and phys-
iologic detail necessary for safe repair of open TAAA. At
our institution, we use a strict algorithm to protect the
TAAA repair graft not only from mechanical injury, but
also from adhesions to the lung and potential sources of
infection. First, as the authors reference in this report, the
remnant aneurysm sac should always, to the greatest extent
possible, be closed around the entire length of the Dacron
graft (Figure 1). Second, we prefer to “shingle” or divide
the rib (usually the fifth if distal arch exposure is required
and the sixth or seventh if the aneurysm does not extend
to the distal arch/proximal descending thoracic aorta) pos-
teriorly approximately 2 to 3 cm from its insertion into
the spinal column. We then completely resect the stump
of the divided rib posteriorly flush with the transverse pro-
cess of the associated vertebra using a box cutting instru-
ment designed for this purpose (Figure 1). This technique
leaves no residual rib stump and has proven sufficient to
protect the graft in our experience. However, if exposed
graft remains a concern, a number of autologous flaps,
including omental and rectus abdominus, have been used
to prevent graft infection in the context of mycotic
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FIGURE 1. Intraoperative photograph of a completed open extent I thor-

acoabdominal aortic aneurysm repair showing the aneurysm sac

completely closed around the length of the graft (yellow arrow). The or-

ange arrow denotes where the stump of the divided fifth rib has been re-

sected flush with the vertebral body such that no rib stump remains.
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TAAA8 and could serve as an aggressive measure in nonin-
fectious scenarios, although we have not found this to be
necessary in our experience.9

In summary, Ishii and colleagues remind us that we must
remain vigilant in the care of these complex patients, and
that attention to even seemingly minor details is essential
to avoid “black swan” events such as the one described in
this report.
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