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Incidence and Factors Influencing Medullary
Ischemia during Endovascular Treatment of the
Thoracic Aorta

Stent-graft placement in the thoracic aorta is a com-
mon procedure used in an increasing number of pa-
tients. Recent studies have demonstrated that the
extensive coverage of the thoracic aorta is associated
with the incidence of neurological complications. (1)
Although reports in the international literature gen-
erally account for lower incidence of medullary isch-
emia (MI) during stent-graft placement than during
conventional surgery, MI is still one of the most dev-
astating and feared complications. (2, 3) Many factors
have been found to promote MI, such as a history of
previous treatment of abdominal aorta, hypotension
during implantation, left subclavian artery coverage,
and extent of covered aorta. (4) The purpose of this
presentation was to analyze the incidence and identify
the risk factors associated with MI in patients whose
thoracic aorta was fully covered.

Between April 1999 and December 2014, 176 pa-
tients underwent endovascular treatment in the tho-
racic aorta. Among these patients, 62 (48 men and 14
women), with average age of 59.95 years, received en-
dovascular stent grafting of the thoracic aorta from
the aortic arch to the celiac trunk due to true aneu-
rysm (n=13), aortic dissection (n=42), intramural
hematoma (n=4), post-traumatic pseudoaneurysm
(n=2), and aortic ulcer (n=1). Table 1 shows patient
demographic and clinical characteristics.

All patients underwent computed tomography an-
giography before surgery. In 22 cases (35.48%) the left
subclavian artery was intentionally occluded without
a bypass as the proximal aortic neck length was <15
mm. (5) The celiac trunk was intentionally covered in
3 patients due to short distal aortic neck. Five patients
received medullary protection through drainage of the
spinal fluid. All these patients had undergone previ-
ous abdominal surgery.

All the procedures were performed under general
anesthesia and invasive blood pressure monitoring,
maintaining mean arterial pressure above 90 mmHg.

Technical implant success was defined as correct
stent deployment without conversion to conventional
surgery or evidence of immediate type I and III en-
doleaks. (6) Continuous variables were expressed as
median and interquartile range (25-75), while cat-
egorical variables were expressed as percentages with
their absolute values. The difference in survival rate
at 1, 3 and 6 years was assessed with the Kaplan Meier
method. Statistical analysis was performed with STA-
TA 13 software package.

Technical implant success was 96.7%, with two
type I endoleaks (3.23%) at the end of the procedure,
and perioperative mortality in 3 patients (4.84%). No
conversion to conventional surgery was reported, and

the causes of death were aortic rupture in one patient
and multi-organ failure in the other two patients. The
mean length of aortic coverage was 288 mm (range
200 to 360 mm). None of the patients whose left sub-
clavian artery (35.48%) and celiac trunk (4.84%) were
intentionally covered developed ischemia of the left
upper limb or mesenteric artery, respectively.

The incidence of MI was observed in 3 patients
(4.83%), immediate in one and late in the other two.
One of the patients had paraparesis in the coronary
care unit 24 hours after treatment; the second patient
developed retrograde ejaculation and paresthesia in
both lower limbs 3 years after the procedure; and the
third patient developed permanent paraplegia 4 years
after the procedure. Survival rate at 1, 3, and 6 years
was 76%, 69.91%, and 64.32%, respectively (Figure 1).

Medullary ischemia is a severe complication dur-
ing stent placement in thoracic aortic disease, with
a reported frequency in the international literature
ranging from 0% to 12%. (3-5) In our study, the inci-
dence of MI was 4.83% (3 patients). The patient pre-
senting paraparesis in the coronary care unit 24 hours
after treatment, had been treated for thoracic aneu-
rysm, and years before had received aortobifemoral
bypass. He underwent drainage of the spinal fluid up
to 10 mmHg through a spinal catheter placed during
the intervention and was discharged asymptomatic 72
hours following the procedure.

The second patient, treated for chronic dissection,
who had undergone endovascular repair of the ab-
dominal aorta, developed retrograde ejaculation and
sudden paresthesias in both lower limbs 3 years af-
ter the procedure, which was corrected by stabilizing
the blood pressure. The third patient, also treated for
chronic aortic dissection, developed paraplegia 4 years
after the procedure, probably due to atheromatous
embolism in an aorta with multiple fibrolipid calcified
plaques, remaining paraplegic during follow-up.

Medullary ischemia after stent implantation in
the thoracic aorta is more common when the arter-
ies that supply the spinal cord are sacrificed (Adam-
kiewicz, intercostal and lumbar arteries), or after a
period of severe hypotension or embolism caused by

Table 1. Patient characteristics

Age, years 59.95 (22-87)
Hypertension, % (n) 98.44 (61)
Active smoking, % (n) 35.94 (21)
Diabetes, % (n) 20.31 (13)
Obesity, % (n) 43.55 (27)
Coronary heart disease, % (n) 23.44 (15)
Chronic obstructive pulmonary disease, % (n) 43.75 (26)
Chronic renal failure, % (n) 16.13 (10)
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Fig. 1. Kaplan-Meier survival curves at 1, 3 and 6 years.

aortic atheromatosis. (5) Our results demonstrate
that the occurrence of MI has no linear correlation
with the full coverage of the thoracic aorta and the
ensuing occlusion of all intercostal arteries. This can
be explained by the spinal cord vascularization model
proposed by Griepp. (6) This model shows that spinal
cord irrigation depends on multiple collateral arter-
ies that supply the anterior spinal artery, instead of a
single dominant Adamkiewicz artery, which was con-
sidered essential to maintain perfusion of the spinal
cord. (6) It should also be mentioned that not only
can MI occur during or immediately after endovas-
cular treatment but also in the long term, as was the
case in two of our patients. (6) The only two mea-
sures applied systematically to prevent MI were to
maintain an elevated and stable mean blood pressure
(> 90 mmHg) during the intervention and to prevent
blood loss.

In our series, we performed medullary protection
in those cases in which the entire thoracic aorta was
covered and the abdominal aorta had been previously
operated. Although risk of compressive hematoma of
the spinal cord exists due to puncture of the spinal
canal, we believe that this technique must be used
as a prophylactic measure only in this scenario. We
may conclude that endovascular treatment of the
descending thoracic aorta should not be considered
a factor causing MI. Only 3 patients (4.48%) out of
62 undergoing endovascular repair with total aortic
coverage presented MI in our series, two temporary
and one permanent. In our opinion, the only predic-
tive factor is previous aortic repair in the abdominal
area. In this scenario, all patients should have been
operated with medullary protection, maintaining a
stable mean blood pressure >90 mmHg throughout
the intervention and for the first 48 hours after the
procedure.
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Unexpected Angiographic Finding: a Remnant
Guidewire

Entrapment and fracture of coronary guidewire is a
rare complication of percutaneous coronary interven-
tions. Up to 2015, only 67 cases worldwide had been
published (1), in which multiple strategies to approach
this problem were described. However, many of those
episodes were not reported or published. Most authors
choose percutaneous or surgical removal of the mate-
rial, while only a few prefer a more conservative ap-
proach. We present a case for whom a conservative ap-
proach had been chosen 4 years before, despite it was
a sizeable fragment.

The patient is a 65-year-old woman with hyper-
tension, diabetes, dyslipidemia, morbid obesity, and
a family history of early ischemic cardiomyopathy.
She was transferred to our health care center with no
available previous records, but the patient referred
that she had been implanted six stents due to a myo-
cardial infarction four years before. It was surprising
that the patient was under antiplatelet therapy with
prasugrel in monotherapy in addition to the rest of
the treatment for chronic ischemic cardiomyopathy.

The patient presented at the emergency room with
symptoms suggestive of a several-day history of respi-
ratory tract infection; in this context, the patient had
an episode of angina-like chest pain and mild infero-



