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Stroke after Intraaortic Balloon Counterpulsation Associated
with Mobile Atheroma in Thoracic Aorta Diagnosed Using
Transesophageal Echocardiography

Angie CY Ho, MD; Chian-Lang Hong, MD; Min-Wen Yang, MD; Pao-Ping Lu, MD;
Pyng-Jing Lin', MD

We describe a patient who developed embolic stroke after coronary artery bypass graft-
ing (CABG) associated with intraaortic balloon pump (IABP) insertion. Intraoperative
transesophageal echocardiography (TEE) revealed marked irregular mass and disruption of
the intimal surface of the thoracic aorta with overlying shaggy echogenic material on the
intimal surface of the descending thoracic aortic lumen. This case of stroke after IABP
insertion suggested that the balloon inflation fragmented some mobile components on the
inner surface of the aorta, and this floating debris entered the systemic circulation. TEE
might be able to predict the risk of stroke in such a patient. (Chang Gung Med J 2002;

25:612-6)
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he use of intraaortic balloon pump (IABP) has

been well established and has been an effective
treatment in perioperative support of surgical
patients with severe left ventricular dysfunction.
More recently, it works as a circulatory support dur-
ing the high-risk coronary angioplasty procedures.'
It has been estimated that 2-12% of cardiac surgery
patients require IABP support during perioperative
period, and most of these devices are placed during
surgery.” Balloon related vascular complications are
frequent,*® and most complications are conse-
quences of the insertion of the device; however,
occasionally they are the result of its presence.” We
report a patient who presented with neurological
deficits suggestive of a stroke, with an intramural
aortic atherosclerotic debris revealed on trans-
esophageal echocardiography in the thoracic aorta
secondary to the presence of an intraaortic balloon
assist device.

CASE REPORT

A 67-year-old male patient was admitted for
elective coronary artery bypass grafting for unstable
angina with angiographic evidence of severe coro-
nary artery disease. His medical history included
repeated hospital admissions for congestive heart
failure with a diagnosis of ischemic cardiomyopathy.
Coronary artery catheterization revealed stenosis in
all three coronary vessels, left ventricular ejection
fraction (EF) of 30% with apical akinesis, and mild
mitral regurgitation. Anesthesia was induced with
7.5 mg midazolam, 250 pg fentanyl, and sevoflu-
rane. Intubation was facilitated by neuromuscular
block with 15 mg pancuronium. A 5 MHz multi-
plane transesophageal echocardiographic (TEE)
probe was inserted. Intraoperative TEE before car-
diopulmonary bypass (CPB) showed a marked irreg-
ular mass and disruption of the intimal surface of the
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Fig. 1 Transesophageal horizontal plane of descending tho-
racic aorta 3 cm below left subclavian artery showing marked
irregularities of the intimal surface of the thoracic aorta with
overlying shaggy echogenic material (arrow) from the intimal
surface into the aortic lumen.

thoracic aorta with overlying shaggy echogenic
material on the intimal surface into the aortic lumen
(Fig. 1), with an EF of 35% and moderate mitral
regurgitation. Nitroglycerin and dobutamine were
administrated prior to cardiopulmonary bypass.
After grafts of the three coronary arteries, two
attempts to separate the patient from bypass did not
succeed, despite maximum inotropic support. TEE
then showed severe global hypokinesia of the left
ventricle with an EF of 15%. An IABP was placed
via the right femoral artery using the Seldinger’s
technique. Balloon inflation was set at the dicrotic
notch, and deflation began at midisovolumetric sys-
tole. TEE was used to confirm the presence of the
guide wire in the thoracic aorta and to guide the posi-
tion of the balloon catheter tip just distal to the left
subclavian artery. The balloon was visualized in the
proximal segment of the descending thoracic aorta.
Visualization of the balloon in the distal transverse
aorta prompted withdrawal of the device to past the
point of origin of the left subclavian artery. Near
total occlusivity of the aortic diameter by the
intraaortic balloon was seen during diastolic infla-
tion, but in the area of balloon inflation, some mobile
components were seen hanging from the luminal sur-
face of the aorta, which were not present on imaging
before balloon placement (Fig. 2). The patient was
then weaned from CPB with inotropic and TABP
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Fig. 2 Transesophageal transverse image of descending tho-
racic aorta demonstrates disrupted mobile debris (arrow) seen
hanging from aortic luminal surface in the area of balloon
inflation.

support. On the first post-operative day, left hemi-
plegia with dysphasia was noted. Computerized
tomography (CT) of the brain showed a new infarct
in the right fronto-parietal region. The postoperative
stroke was attributed to mobile artherosclerotic
debris from the aortic atheroma plaque, triggered by
IABP device. No further procedure was performed,
and the patient recovered his motor functions after
rehabilitation sessions.

DISCUSSION

IABP has been used for a variety of disorders
including myocardial infarction. Its complications
are namely cardiogenic shock, intractable arrhyth-
mias related to ischemia, unstable angina refractory
to medical therapy, acute coronary insufficiency,
severe left main coronary artery stenosis, myocardial
failure in the face of sepsis, low cardiac output syn-
drome following open heart surgery, and prophylacti-
cally in high risk patients undergoing cardiac surgery
or angioplasty."*'? It has proved to be very useful in
stabilizing and supporting a failing heart. Its use,
however, may lead to major complications, especial-
ly in patients with preexisting peripheral vascular
disease. There have been several reports™*'* on the
utility of TEE in predicting strokes in older patients
undergoing cardiac surgery. The incidence of stroke
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or peripheral emboli after IABP is reportedly low,
but certain groups of patients including those aged
>65 years and those with history of strokes are at
particularly high risk for IABP related embolism."

Patients with atherosclerotic debris in the
descending aorta and arch detected using TEE are at
particularly high risk of stroke during cardiac
surgery, whereas patients with a lesser degree of ath-
erosclerosis are at lower risks. Similarly, TEE imag-
ing of the aorta may help identify patients at high
risk of embolization from an invasive aortic proce-
dure such as cardiac catheterization or IABP place-
ment. Invasive aortic procedures, such as catheteri-
zation or IABP placement may dislodge or rupture
an atheroma and result in stroke, transient ischemic
attack, or peripheral embolization. TEE is a sensi-
tive technique for evaluating such atheroma plaques.
Disrupted atherosclerotic plaques along the aortic
luminal surface in the area of balloon inflation that
are seen as freely mobile echo densities, may cause
peripheral embolization and stroke during counter-
pulsation.

Several investigators have found a correlation
between age, coronary artery disease, peripheral vas-
cular disease, cigarette smoking, hypercholes-
terolemia, and atherosclerotic debris in the thoracic
aorta."*'"® Severe atherosclerosis of the descending
aorta was directly related to atheroembolic events
and most strongly associated with peripheral vascu-
lar disease and advanced age. In our patient with
layered atheroma in the descending thoracic aorta,
we noted a mobile component that developed during
IABP. It is possible that trauma to the atherosclerotic
plaque created plaque rupture with debris formation
that was responsible for the appearance of a new
mobile component. Since patients with mobile aortic
debris are at high risk for embolization during IABP,
it is important to identify these patients in order to
reduce the risk of the invasive procedure.

TEE imaging of the aorta can be used to assess
the risk of embolism from an invasive aortic proce-
dure. When an invasive aortic procedure is planned
in a patient with echocardiographically detected ath-
erosclerotic aortic debris, especially mobile aortic
debris, prior knowledge of the existing aortic athero-
mas might avert IABP placement. It is important to
note that the patients who had strokes that following
IABP had good prognoses.

Chang Gung Med J Vol. 25 No. 9
September 2002

10.

11.

12.

13.

. Kvilekval

REFERENCES

. Maroko PR, Bernstem EF, Libby P, DeLaria GA, Covell

JW, Ross JJ, Braunwald E. Effects of intraaortic balloon
counterpulsation on the severity of myocardial ischemic
injury following acute coronary occlusion. Circulation
1972;45:1150-9.

. Gold HK, Leinbach RC, Sanders CA, Buckley MJ,

Mundth ED, Austen WG. Intraaortic balloon pumping for
ventricular septal defect or mitral regurgitation complicat-
ed acute myocardial infarction. Circulation 1973;47:
1191-9.

. Bregman D, Parodi EM, Edie RN, Bowman FO,

Reemtsma K, Malm JR. Intraoperative undirectional
intraaortic balloon pumping in the management of left
ventricular power failure. J Thorac Cardiovasc Surg 1975;
79:1010-23.

. Naunheim KS, Swartz MT, Pennington DG, Fiore AC,

McBride LR, Peigh PS, Barnett MG, Vaca KJ, Kaiser GC,
Willman VL. Intraaortic balloon pumping in patients
requiring cardiac operations. J Thorac Cardiovasc Surg
1992;104:1654-61.

KHV, Mason RA, Newton GB.
Anagnostopoulos CE, Vlay SC, Giron F. Complications
of percutaneous intraaortic balloon pump use in patients
with peripheral vascular disease. Arch Surg 1991;126:
621-3.

. Iverson LIG, Hertinadahl G, Ecker RR, Young JN, Ennix

CL, Lee J, Dunning C, Whisennant A, May IA. Vascular
complications of intraaortic balloon counterpulsation.
Am J Surg 1987;154:99-103.

. Todd GJ, Bregman D, Voorhees AB, Reemtsma K.

Vascular complications associated with percutaneous
intraaortic balloon pumping. Arch Surg 1983;118:963-4.

. Harvey JC, Goldstein JE, McCabe JC, Hoover EL, Gay

WA, Subramanain VA. Complications of percutaneous
intraaortic balloon pumping. Circulation 1981;64:114-7.

. Jacobs LE, Fraifeld M, Kotler MN, Ioli AW. Aortic dis-

section following intraaortic balloon insertion: recogni-
tion by transesophageal echocardiography. Am Heart J
1992;124:536-40.

Scheidt S, Wilner G, Mueller H, Summers D, Lesch M,
WolffG, Krakauer J, Rubenfire M, Fleming P. Noon G,
Oldham N, Killip T, Kantrowitz A. Intraaortic balloon
counterpulsation in cardiogenic shock. N Eng J Med
1973;288:979-84.

Foster ED, Olsson CA, Rutenburg AM, Berger RL.
Mechanical circulatory assistance with intraaortic balloon
counterpulsation for major abdominal surgery. Ann Surg
1976;183;73-6.

Bonchek LI, Olinger GN. Intraaortic balloon counterpul-
sation for cardiac support during noncardiac operations. J
Thorac Cardiovasc Surg 1979;78:147-9.

Katz ES, Tunick PA, Rusinek H, Ribakove G, Spencer
FC, Kronnzon I. Protruding aortic atheromas predict



14.

15.

16.

stroke in elderly patients undergoing cardiopulmonary
bypass: experience with intraoperative transesophageal
echocardiography. J Am Coll Cardiol 1992;20:70-7.
Ribakove GH, Katz ES, Galloway AC, Grossi EA,
Esposito RA, Baumann FG, Kronzon I, Spencer FC.
Surgical implications of transesophageal echocardiogra-
phy to grade the atheromatous aortic arch. Ann Thorac
Surg 1992;53:58-63.

Sabri N. Complications of cardiac catheterization, coro-
nary angiography and coronary interventions. J Invas
Cardiol 1994;6:300-5.

Dean GK, Vincent Q, Mark FV, John JR, Marcia P, Kelly

17.

18.

Angie CY Ho, et al 615
Stroke after TABP diagnosed using TEE

AS, Krishnaswamy C. Risk of catheter-related embolic in
patients with atheroslerotic debris in the thoracic aorta.
Am Heart J 1995;131:1149-55.

Fazio GP, Redberg RF, Winslow T, Schiller NB.
Transesophageal echocardiography detected atheroscle-
rotic plaque is a marker for coronary artery disease. J Am
Coll Cardiol 1993;21:144-50.

Niboyannopoulos P, Joshi J, Athanaspoulos G, Oakley
CM. Detection of atherosclerotic lesions in the aorta by
transesophageal echocardiography. Am J Coll Cardiol
1993;71:1208-12.

Chang Gung Med J Vol. 25 No. 9
September 2002



616

5 Tl P AR 050 0 M 5 382 525 15 8 B = B IR P sk BR BT
M )y o i A 18 A 2 P v 535 S ol 2 A o L = o B0 o5

T A #Em B SKRF AREE

HKAVRE W —AZ G M SR B R AR IR I kB 8 F Al e B EE RN RIK T H ™
éimfﬁi\ﬁriﬂ“‘ PR o A PR A WA T IR R~ B EH AR R @A AR R

HEGWE LR — Ry B % - bR ERE A R T iHE S A PR =
Tm’m&gi?ﬂ%n@$&ﬁi%%%i@%%%%%&%iawiw%%%%%%m
AWM o EAE ZEIRA ARF HRZ > BELE LB OPRAF I T A E R — 2 E Bk KA
8 R A R TRR] P R R E KA B T B B - he R BB T T 6 > ARG P EL
M PEAL G 3R 532 5 o (REFEEEE 2002:25:612-6)

REEES - @R CHWAETIH > T IIRAREKY H > BIIRABEABIE o

ZaR e B Y ¥V RHA ¥
o/ G E 9076/l - n, GF G 907 -12/°19 4
o' fI¥>1BiGe— / ~ fiviA"t' < ' 7 | 7 KE iR 90/ 333 t/Ime_ct 5,c Tel.: (03)3281200 " 2389; Fax:

(03)3281200 © 2793; E-mail: minwenyang @yahoo.com



