JACC: CASE REPORTS

VOL. 1, NO. 2, 2019

PUBLISHED BY ELSEVIER ON BEHALF OF THE AMERICAN COLLEGE OF
CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER THE
CC BY-NC-ND LICENSE (http://creativecommons.org/licenses/by-nc-nd/4.0/).

MINI-FOCUS ISSUE: INTERVENTIONAL COMPLICATIONS AND
THEIR MANAGEMENT
CASE REPORT: CLINICAL CASE

Myocardial Infarction Secondary to Left
Internal Mammary Artery Graft Occlusion
After Left Subclavian Bypass
Scott Rizzi, BS,a Erik Schneibel, MD,b Ki Park, MDb
ABSTRACT
Cardiogenic shock is a severe, often fatal presentation of acute myocardial infarction. This report presents an
unusual case of ST-segment elevation myocardial infarction with left internal mammary artery occlusion occurring
after instrumentation of the left subclavian artery as part of planned repair of a complex aortic aneurysm.
(Level of Difﬁculty: Advanced.) (J Am Coll Cardiol Case Rep 2019;1:120–3) Published by Elsevier on behalf of the
American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

HISTORY OF PRESENTATION

Management options for this condition are not standardized and vary between open and endovascular
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LEARNING OBJECTIVES

bypass with vascular surgery without any mention

 To highlight the importance of understanding a patient’s vascular anatomy in the
setting of prior CABG with need for emergency revascularization.
 To understand the role of changing access
site (from femoral to radial in this case) on
the basis of a suspected culprit artery in the
setting of complex aortic anatomy.
 To highlight the utility of a hemodynamic
support device in a patient with cardiogenic
shock.

of a left internal mammary artery (LIMA). In the
post-operative care unit, the patient developed
cardiogenic shock, and the electrocardiogram (ECG)
showed an anterior ST-segment elevation myocardial
infarction (STEMI).
SEE PAGE 124

PAST MEDICAL HISTORY
The patient had a history of hypertension, hyperlipidemia, coronary artery bypass grafting (CABG),
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Post-Bypass Myocardial Infarction From Graft Occlusion

F I G U R E 1 Aortic Arch Angiogram

F I G U R E 2 Left Subclavian Angiography

Kommerell’s diverticulum anatomy is shown. The left carotid–
to–left subclavian artery graft is highlighted (red lines).

Suspected ostial occlusion of the left internal mammary artery
is highlighted by the arrow.

Kommerell diverticulum with aberrant right subclavian artery, and descending thoracic aortic aneurysm.

DIFFERENTIAL DIAGNOSIS

graft is outlined (Figure 1). Attempts at left subclavian
artery engagement failed even with vascular surgery

The differential diagnosis included aortic dissection,

assistance in the catheterization laboratory. The pa-

pulmonary embolism, and surgical site bleeding.

tient developed hypoxic respiratory failure requiring
intubation. Anticipating a challenging intervention,

INVESTIGATIONS

we elected to prioritize hemodynamic support before

An ECG showed ST-segment elevation in V1 and V2 .

MANAGEMENT

intervention and placed an axial ﬂow pump hemodynamic support device through our maintained
femoral access. While positioning our support device
in the left ventricle, the patient developed several

The patient was taken emergently to the cardiac
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surgical teams were present in the catheterization

appearance of the LIMA, revealed diffuse thrombus

laboratory to facilitate management of this patient’s

(although some component of plaque could not be

case. Use of the LIMA as a pedicle graft to the LAD

excluded) (Video 2). On the basis of IVUS, we

artery was conﬁrmed by review of prior chest

deployed a 3.0  38 mm drug-eluting stent across the

computed tomography. However, engagement of the

ostium of the LIMA. We post-dilated our stent prox-

left

imally, and ﬁnal angiography revealed excellent stent
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was

challenging

through

femoral access because of the patient’s aneurysmal

expansion (Figure 3). Possible iatrogenic compromise
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of the LIMA ostium (Figure 4) as a contributing factor

angiogram demonstrated this aneurysm, and the po-
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F I G U R E 3 Final PCI Result

F I G U R E 4 Status Post-PCI With DES Placement

Possible external compression of the ostium is shown (red box).
DES ¼ drug-eluting stent; PCI ¼ percutaneous coronary
Restoration of left internal mammary artery ﬂow is demon-

intervention.

strated. PCI ¼ percutaneous coronary intervention.

artery that supplies a large area of viable myocardium
grafted to a large ﬁrst diagonal branch and the LAD

(such as the LIMA graft) are current indications for

artery (Figure 5).

using hemodynamic support devices (1). In our case,

DISCUSSION

hemodynamic support allowed us to stabilize the

This is an unusual cause of anterior STEMI secondary

patient and thus provided time to perform a complex
LIMA intervention using IVUS guidance.

to occlusion of the ostial LIMA in the setting of left
subclavian artery surgery. This case emphasizes the

F I G U R E 5 Delineation of Final Anatomy

need for pre-procedural awareness and documentation of prior CABG anatomy when surgical manipulation in the area of the bypass graft will occur. Given
the anterior location of the STEMI on the ECG, the
clinical presentation of cardiogenic shock, and the
patient’s recent history of left subclavian artery
instrumentation, we suspected an occluded LIMALAD graft; however, this could not be conﬁrmed
from discussion with cardiothoracic or vascular surgery. A unique challenge in this case was the need to
convert from femoral to radial arterial access on the
basis of the suspected culprit artery after subclavian
engagement through the femoral approach failed.
Once ﬁnal percutaneous coronary intervention (PCI)
was completed, delineation of the graft anatomy
revealing the LIMA as a sequential graft to the LAD
and large diagonal branch further explained the patient’s acute shock presentation.
Hemodynamic support devices are used in high-

Previous 4-vessel coronary artery bypass graft with a sequential

risk interventional procedures to maintain cardiac

left internal mammary artery graft to a large proximal diagonal

output and reduce left ventricular wall stress. He-

and then the left anterior descending is shown.

modynamic instability and an intervention in an
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Multiple causes of iatrogenic occlusion of the LIMA

with no residual wall motion abnormalities. At

ostium during left carotid–to–left subclavian artery

5 months after PCI, the patient underwent successful

grafting are possible. In the course of such a complex

right carotid–to–right subclavian artery bypass and

operation, an arteriotomy is made in the left subcla-

thoracic endovascular aortic repair as originally

vian artery, and a polytetraﬂuoroethylene graft is

intended.

anastomosed to both this vessel and the left common
carotid artery (Figure 1). It is possible that the anastomosis compressed or led to narrowing or occlusion
of the ostium of the nearby LIMA. Plaque shift from
the left subclavian artery into the origin of the LIMA
is also possible. IVUS was performed only after the
ostium of the LIMA was balloon dilated because the
priority was prompt restoration of antegrade ﬂow;
thus, intracoronary imaging was not able to assist in
differentiating one cause from another.

FOLLOW-UP

CONCLUSIONS
This is a case of a 69-year-old man with a history of
CABG (anatomy not documented by interdisciplinary
surgical team) who developed anterior STEMI and
cardiogenic shock shortly after left carotid–to–left
subclavian artery bypass secondary to an occluded
proximal LIMA graft to the diagonal and middle LAD
artery. The LIMA occlusion was suspected to have
occurred during surgical manipulation of the left
subclavian artery. The occlusion was successfully
revascularized while using axial ﬂow pump support

Post-PCI, the patient required a red blood cell infu-

with excellent angiographic, clinical, and long-term

sion as a result of surgical site bleeding requiring brief

outcomes.

interruption of antiplatelet therapy. Pressor requirements declined post-PCI, and hemodynamic
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