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Abstract: We report on an octogenarian patient presenting with an acute coronary syndrome due to significant left main coronary artery
disease and severe ostial stenosis of the left anterior descending artery disease. Emergent bypass graft performed with “beating heart”
consisted of left internal mammary graft to the mid left anterior descending artery with an “over-stent” anastomosis. The immediate
post-operative phase was simple, however the patient presented on post-operative day 8 with extensive anterior myocardial infarction
and cardiogenic shock. Emergent coronary angiogram showed subocclusive anastomotic stenosis. Percutaneous coronary intervention
was performed on left main, proximal left anterior descending, and proximal circumflex arteries. Subsequently, the patient restored a
satisfactory hemodynamic condition. A focus on the importance of decision for management of left main disease especially in octoge-
narian is presented, along with a review of the pertinent literature.
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Introduction

Severe left main coronary artery (LMCA) disease is a
critical condition and it requires prompt management
when it manifests in the setting of acute coronary syn-
drome (ACS). Interventional management with percu-
taneous coronary intervention (PCI) or coronary artery
bypass graft (CABG) is mandatory in this setting.
Both approaches (PCI and CABG) are feasible and
many factors intervene in the decisional algorithm,
mainly the immediate risks and the long-term major
adverse cardiac events, these risks and events are
considerable both in the elderly and when the pro-
cedure of revascularization is performed urgently.
We present a case of ACS in an octogenarian male
patient related to LMCA disease along with severe
ostial left anterior descending (LAD) artery stenosis,
emergent CABG consisted of a single graft of left
internal mammary artery on LAD, the procedure was
complicated by graft closure with subsequent acute
anterior myocardial infarction and cardiogenic shock.
PCI was delayed 18 hours because of an unstable
hemodynamic condition; nevertheless it was success-
ful and allowed to rescue the patient.

Case Presentation

An 84-year-old patient presented with unstable angina.
His physical examination was unremarkable, surface
electrocardiogram showed sinus rhythm, left bundle
branch block, and non specific ST/T changes difficult
to analyze due to the branch block. The patient had an
aortic valve bioprosthesis implanted 5 years ago, he
also had PCI realized 3 years ago and consisting of
2 long contiguous stents (drug eluted stents) in proxi-
mal and mid LAD artery, and another stent in proximal
circumflex artery. He was treated with Clopidogrel and
Aspirin. Of note, the patient had a relatively preserved
systolic function with an ejection fraction estimated at
65% and a creatinine clearance of 51 mL/min, as well
as a preserved functional capacity.

Coronary angiogram showed a significant LMCA
disease with a diffuse narrowing estimated at 70%,
a severe subocclusive ostial (>95%) LAD stenosis
proximal to the stent (TIMI-1 flow), mild LAD intras-
tent narrowing and moderate (65%—75%) proximal
circumflex artery disease with intrastent narrowing
but patent stent. In addition, there was a moderate
lesion on mid right coronary and severe stenosis on
distal right coronary artery (Fig. 1). The coronary

Figure 1. Coronary angiogram showing LMCA disease with severe ostial
LAD stenosis and moderate proximal circumflex disease.

distribution showed a left dominance, there was
minimal tortuosity, mild diffuse calcification, and no
intraluminal thrombus visible.

A decision to perform emergent CABG was made.
A single graft with “beating heart” was performed
consisting of left internal mammary graft to mid
left anterior descending artery with an “over-stent”
anastomosis. It was also decided that a PCI be per-
formed on the left circumflex afterward. Performing
an extracorporeal circulation for a complete revas-
cularization was estimated at high risk. Additionally
the operator estimated that anastomosis on the distal
LAD beyond the distal stent would be of little benefit
and of high risk of restenosis given the small distal
caliber of LAD. The immediate follow up was simple
and without any incident. However, on post-operative
day 8 the patient presented a syncope with abrupt and
persistent poor hemodynamic status, history taking
was difficult (subconscious), electrocardiogram was
roughly unchanged compared to the last tracing, and
cardiac biomarkers showed borderline values. Cardiac
echogram showed severe left ventricular anterior
hypokinesis, ejection fraction at 30%, and emergent
coronary angiogram revealed a subocclusive stenosis
of the left internal mammary at the anastomotic site
(Fig. 2). The procedure was complicated by cardio-
respiratory arrest requiring “on-table” resuscitation,
with placement of a temporary pacer and artificial
ventilation. At this stage, systolic blood pressure was
at 50 mm Hg, serum creatinine at 1.9 mg/dL, and it
was decided that a PCI be performed after stabiliza-
tion of the hemodynamic condition.

Along with supportive measure and positive ino-
tropic drugs, an intra aortic balloon was placed and it
allowed a restoration of a satisfactory hemodynamic
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Figure 2. A) Subocclusive stenosis at the anastomotic site (showed
with dotted arrow); LIMA, left internal mammary artery; LAD, left anterior
descending artery. B) a “post-injection” view showing the frame of the
2 stents in the LAD (LAD1: pre-anastomotic; LAD2: post-anastomotic;
LAD3: distal part of the stent) and the stent in the Circumflex (Cx1, Cx2),
with an obvious “over-stent” subocclusive stenotic anastomosis (dotted
arrow).

condition with blood pressure at 90/60 mm Hg, and
an acceptable diuresis of 35-40 cc/hour. PCI was
delayed due to the critical hemodynamic status, nev-
ertheless it was successfully performed 18 hours
later. It consisted of LMCA, proximal LAD, and
proximal circumflex angioplasty/stenting (Fig. 3)
using T-stenting technique (Everolimus drug eluting
stents) with end kissing balloon angioplasty. Over
the next 48 hours, the patient’s hemodynamic con-
dition progressively improved and stabilized, posi-
tive inotropic drugs were progressively withdrawn,
intra aortic balloon was removed, and the patient

Figure 3. PCl of LMCA, proximal LAD and proximal circumflex.

restored a normal consciousness with normal sinus
rhythm and spontaneous respiration. CPK (Creatine
phosphokinase) peaked at 2200 IU/L on day 2, car-
diac echogram showed severe mid-septal and septo-
apical hypokinesis with ejection fraction estimated
at 40% (Teicholtz), BNP (brain natriuretic peptide)
at day 7 was at 1810 pg/mL. The patient condition
continued to improve and he was discharged for a
cardiac rehabilitation program with dual antiplatelet
therapy (Ticagrelor and Aspirin).

Discussion

The first issue to discuss in this case is whether the
decision of CABG compared to PCI was justified,
next we will discuss the surgical technique. The
patient risks can be evaluated taking into account the
clinical and the angiographical data. In this patient,
TIMI score! (ACS) was estimated at 4, yielding
a 19.9% events rate with medical therapy within
14 days (all-cause mortality, new or recurrent myocar-
dial infarction, or severe recurrent ischemia requiring
urgent revascularization). Syntax score and clinical
Syntax score evaluate the risk of PCI, including major
adverse cardiac events rates at 1- and 5-year follow-up
(all-cause mortality, cardiac death, myocardial infarc-
tion and target vessel revascularization).? In addition,
Syntax and clinical Syntax scores are used to evaluate
risks of PCI of unprotected LMCA in patients receiv-
ing drug-eluting stents.>*

In this patient, the Syntax-score was estimated at
30, yielding a 23%—32% rate of major cardiac events.
Additionally, Clinical Syntax-score was estimated in
the highest tertile. The Syntax score is purely ana-
tomical and is notably significant in this patient with
left main disease and with a bifurcation lesion type
Medina (1,1,1). Other risk score for PCI is the Mayo
Clinic risk score,’ it yields the risk of procedural death
and major adverse cardiac events, and it is based on
7 variables (age, myocardial infarction < 24 hours,
preprocedural hemodynamic shock, serum creatinine
level, left ventricular ejection fraction, congestive
heart failure, and peripheral artery disease). Surgical
risk assessment with EuroSCORE 1I° in this patient
yields a 10.03% perioperative mortality risk. At day
8 and after the occurrence of the complication, the
patient’s condition changed and EuroSCORE I
yielded a 73.89% perioperative mortality risk due
mainly to the low ejection fraction, lower creatinine
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clearance, recent or ongoing myocardial infarction,
critical pre-operative state, and recent cardiac
surgery.

Recent literature showed a comparable outcome
between PCI and CABG in patients with LMCA
disease, though target vessel revascularization is
lower in the CABG group; Chieffo et al’ reported
that treatment of unprotected LMCA disease with
PCI showed similar long-term mortality as compared
to CABG, however, PCI (even with drug-eluting
stents) was associated with higher rates of repeated
revascularization. Park et al® found, after 5 years of
follow up, an advantage of elective PCI in the com-
posite end point (death, myocardial infarction, stroke)
and concluded that PCI of unprotected LMCA with
drug-eluting stents is an acceptable alternative to
CABG especially in non-diabetic patients and this
conclusion was also supported by other studies.”!°
Similarly, Dahdouh et al'' showed that PCI is a pos-
sible alternative in octogenarian population with a
mean EuroSCORE of 21.1 £ 16.7 and mean Syntax
score of 28.6 = 8.7.

In this patient, the LAD artery was previously
stented with two long contiguous stents starting
almost 3 mm after the ostium till to the distal 1/3.
We hypothesize that ostial stenosis of LAD was prob-
ably enhanced by inappropriate positioning of the
proximal stent that did not cover the ostium. Surgical
anastomosis was theoretically feasible but with little
benefit in the distal segment of the LAD in a “stent-
free zone.” Moreover, we estimate that performing a
graft on the very proximal segment of LAD, also in
the “stent-free zone” is ideal in this case and would
have resulted in a better outcome. Performing an
“over-stent” coronary anastomosis is not a recognized
technique, and, to the best of our knowledge, it is not
reported in the literature. The history of this patient
is a living proof that this technique is disappointing.
Accordingly, we estimate that the early complication
of CABG should be regarded as a “usual” conse-
quence of an “unusual” procedural technique rather
than a simple unfortunate complication. In the future,
and with the potential success and common use of
the totally biodegradable stents, performing anas-
tomosis over the “stent-trace” could be a promising
and feasible technique. Another promising approach
is hybrid revascularization;'? the natural history of

this patient was a “hybrid-like” revascularization per-
formed in two different sessions and after failure of
the gratft.

In the light of these risk scores along with data
from recent literature, knowing the patient anatomy
and from a retrospective point of view, we estimate
that CABG is a good choice provided that an adequate
technique is implemented. Also we hypothesize that
PCl in this non diabetic patient could have been a good
choice initially especially with the surgical technical
difficulties. In fact, the clinical history of this patient
represents a spontaneous ‘“‘cross-over-like” between
CABG and PCI. In order to decide the best approach
between medical, PCI, or CABG, the attending team
should take into consideration the guideline recom-
mendations, the individualized patient settings, and
available operative technique for a better outcome
and less risk.

Conclusion

PCI of LMCA disease should be regarded as
a possible alternative to CABG—even in an
octogenarian—when the surgical risk is estimated
significant, and/or when the technique is expected
difficult. Performing an “over-stent” anastomosis is
hazardous and is not a recognized technique. With
the recent advent of the totally biodegradable stents,
anastomosis “over-stent-trace” could be a promis-
ing technique.
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