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Introduction

Patent coronary artery bypass grafts are at risk of injury during
redo cardiac surgery. In particular, damage to a patent left
internal mammary artery (LIMA) graft during repeat surgery
is a well-described and potentially lethal complication [1].
Precise anatomical information is important for planning the
surgical approach in reoperative cardiac surgery. The standard
preoperative work-up including coronary angiography and
chest X-ray may provide unsatisfactory information about
the exact anatomical location of grafts [2]. This case report
illustrates the value of preoperative computed tomography
angiography (CT angiography) in patients undergoing repeat
cardiac surgery after prior aortocoronary bypass surgery.

Case

A 72-year-old male was accepted for redo aortocoronary by-
pass grafting surgery. He had undergone primary aortocoronary
bypass surgery 17 years earlier, with construction of a LIMA to
left anterior descending (LAD) graft and a sequential venous
graft to the posterolateral territory. Coronary angiography -
performed because of recurrent chest pain - showed a patent
LIMA to LAD graft, and a total occlusion of the venous graft.
Furthermore, the proximal course of the LIMA graft seemed to
be in close proximity to the sternum (visualised by the sternal

wires) (Fig. 1). This finding prompted us to perform CT
angiography, confirming the close relationship of the LIMA
graft and the posterior table of the sternum; the LIMA was
almost adjacent to the sternum and just to the left of the
midline over the course of the first two ribs (Fig. 1, image b
and c). Just distally from the corpomanubrial junction, the
LIMA graft bended posteriorly into the pericardial space
(Fig. 1, image d). We decided to perform the repeat median
sternotomy slightly to the right of the midline, taking great
care not tomanipulate the dense adhesive tissue containing the
LIMA at the level of the sternal corpus to avoid injury. The
LIMAwas dissected free in the pericardial space and clamped
to facilitate optimal myocardial protection by both antegrade
and retrograde cold cardioplegic arrest. At the end of the
operation, special care was taken when placing the sternal
wires to avoid the region of the LIMA adherence to the
sternum. The postoperative course was uneventful.

Discussion

The risk of injury to a LIMA graft is reported to be as high as
4 % [3], and this risk seems to be directly related to the
surgical technique of the primary operation. Several tech-
niques have been described to prevent the LIMA from be-
coming adherent to the sternum [4–6]. We prefer to route the
LIMA into the pericardial cavity through a pericardial inci-
sion, anterior and parallel to the phrenic nerve and lateral to
the pulmonary artery. For reoperative cardiac surgery after
prior aortocoronary bypass grafting, full understanding of
the anatomic location of patent grafts is obligatory. Standard
work-up including coronary angiography and chest X-ray
often fails to provide the cardiac surgeon with adequate ana-
tomical information. Currently, invasive coronary angiogra-
phy remains the golden standard for assessment of stenosis of
both native coronary vessels, and of coronary bypass grafts.
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On-going research is providing increasing evidence for the
complementary value of CT imaging [7]; recent studies sug-
gest that also the haemodynamic significance of a stenosis
may be assessed on CT angiography [8]. Further, evidence on
the diagnostic value of CT angiography in detecting signifi-
cant lesions in coronary bypass grafts is mounting [9]. How-
ever, in the present case CT angiography was performed to
understand the anatomical relationship of the LIMA graft and
the sternum rather than to assess graft patency. In conclusion,
this case report illustrates that preoperative CT angiography
may provide the surgeon with a ‘road map’, facilitating safe
sternal re-entry, dissection, and sternal closure at the time of
reoperation after prior aortocoronary bypass surgery.
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Fig. 1 Computed tomography
and angiography of the LIMA
graft. The arrows mark the
course of the LIMA graft. The
left plane of the figure shows
transversal computed
tomographic images at different
levels: a level of the
sternoclavicular joint. b and c
level of the sternal corpus. d
distal from the corpomanubrial
junction. e level of the LIMA to
LAD anastomosis. The right
plane shows the angiographic
image of the LIMA graft. LIMA
left internal mammary artery,
LAD left anterior descending
coronary artery
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