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INTRODUCTION:

ABSTRACT:

Back ground: With the increasing number of patients
undergoing coronary artery bypass surgery (CABG), many
complications can occur. Post operative as stroke, arrhythmia and
bleeding, Yet, the most important is myocardial infarction (MI) Post
CABG.

Aim of the work: This study aimed to assess the feasibility and
safety of PCI in patients with acute myocardial infarction early post
CABG.

Patients and Methods: This study included 47 patients presented
between May 2019 until June 2021with acute myocardial infarction
early post-CABG surgery and were sent for coronary angiography, all
data were prospectively collected and retrospectively analyzed.

Results: out of the 47 patients included in this study, 37 (78%)
patients underwent PCI, 6 (12.7%) had Redo surgery and 4 (8.5%)
had conservative medical treatment

Conclusion: PCI can be safely done in post-CABG patients
having acute myocardial infarction with good results regarding in-
hospital stay and mortality.

Key Words: PCI, post CABG, myocardial infarction.

Perioperative acute STEMI may be
related to many factors like operative

Over the past years CABG surgery was
well established treatment option for many
patients with advanced coronary artery
disease with more patients having CABG
and more patients being vulnerable for post-
operative complications.

Many post-operative complications can
occur post CABG including bleeding,
stroke, arrythmia and infection, but still
post-CABG myocardial infarction remains
one of the serious complications that is not
uncommon X,

It is well known that acute STEMI is
one of the common complications following
CABG surgery with incidence that varies
from 2% and 10% [,

hypotension, sever bleeding, inadequate
myocardial protection and early graft
failuref?,

However, it is not easy to diagnose early
graft failure giving into consideration
normally elevated cardiac biomarkers
postoperatively as well as common ECG
changest®,

It is currently recommended to have
immediate coronary angiography when
postoperative MI is suspected to accurately
diagnose the cause and decrease the extent
of myocardial damage 1.
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AIM OF THE WORK:

The aim of this study is to assess the
safety and potential benefits of PCI done in
patients with early post-operative M.

PATIENTS AND METHODS:

This study is a retrospective
randomized study, was conducted from the
period May 2019 until June 2021, 47
patients diagnosed with post-operative
myocardial infarction according to the 4™
universal  definition ~ of  myocardial
infarctiontl,

CABG-related M1 is arbitrarily defined
as elevation of cTn values > 10 times the
99th percentile URL in patients with normal
baseline c¢Tn values. In patients with
elevated pre-procedure c¢Tn in whom cTn
levels are stable (20 %. However, the
absolute postprocedural value still must be >
10 times the 99th percentile URL, In
addition, one of the following elements is
required:
= Development of new pathological Q

waves.

= Angiographic documented new graft
occlusion or new native coronary artery
occlusion.

»= Imaging evidence of new loss of viable
myocardium or new regional wall
motion abnormality in a pattern
consistent with an ischemic etiology.

An Isolated development of new
pathological Q waves meets the type 5 Ml
criteria if ¢cTn values are elevated and rising
but < 10 times the 99th percentile URL.[*

They were sent to the Cath-lab in
National Heart Institute and had post-
operative coronary angiography followed by
PCI when needed, patients with combined
cardiac surgery were excluded.

Operative details:

CABG was done either by median
sternotomy, on-pump or off- pump
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according to the surgeon preference, total
revascularization was attempted in all
patients, LIMA and SVG and radial artery
were the preferred grafts, for extracorporeal
circulation a standard heart-lung machine
was connected after cannulation of
ascending aorta and right atrium in a
standard fashion.

After completing coronary anastomosis
close doppler time flow and pulsality index
measurements were obtained at all grafted
vessels to test for patency and effectiveness,
heparin was administered aiming to achieve
clotting time >300 msec., then reversal was
done using protamine sulfate when
indicated. Hemostasis in the usual manner
then transferring the patients to post
operative ICU.

Post-operative care:

All patients were immediately admitted
to the post-operative ICU with continuous 3
leads ECG, pulse oximeter, invasive APB
and central venous pressure monitoring.

Immediate post-operative 12 leads ECG
was obtained for all patients and followed up
every 6 hours in the first 24 hours for early
detection of any new changes. immediate
cardiac enzymes sample were withdrawn.

Echocardiography was done for all
patients post-operatively for detection of any
new regional wall motion abnormalities.

Postoperative MI was suspected after
the detection of any of the following:
elevation of cardiac enzymes > 10% of
immediate  postoperative levels, ECG
changes indicative of new onset ischemic
insults (ST elevation or depression,
development of pathological Q waves or
new onset LBBB), unexplained recurrent
VT, VF or cardiac arrest.

Heart team discussion was made once
postoperative  MI is  suspected and
immediate coronary angiography was
decided upon approval of the interventional
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cardiologist, cardiac surgeon and
anesthesiologist.

Coronary angiography details:

Coronary  angiography was done
through either femoral or radial approaches
according to the cardiologist preference,
with multiple left and right projections
visualizing both native vessels and grafts, ad
hoc PCl was done in same session when
indicated, after administration of IV heparin
achieving clotting time 250-350 msec.

All patients who underwent PCI was
immediately loaded with 600 mg clopidogrel
and continued on DAPT with clopidogrel 75
mg and ASA 100 mg once daily with other
anti-ischemic medications.

Radial sheaths were immediately
removed after finishing PCI while femoral
sheaths were removed 4 hours later with

Table (1): Demographic data of patients

manual compression to ensure adequate
hemostasis.

Follow-up:

All patients underwent PCI was
transferred back to the ICU, except patients
sent for redo-CABG, continuous
hemodynamic monitoring, repeated ECG,
echocardiography and laboratory workup
were done and followed until being
discharged. All patients were on high
inotropic support with intra-aortic balloon

pump.
Data analysis:

The mean age for our patients was 51 +
14 years 30 (63 %) males, 42 (89%) patients
had more than one CAD risk factors, median
sternotomy was done in 47 (100%) patients
and 46 (97%) patients had more than one
graft.

Male patients 30 (63 %)
>one risk factor for CAD 42 (89%)
Median sternotomy 47(100%)
>one graft 46 (97%)

Surgical patients: Out of our 47 patients
diagnosed with post-operative MI and sent
for immediate coronary angiography 37
(78%) of them had successful PCI to native
coronary artery, 6 (12.7%) patients were sent
for Re-do CABG and 4 (8.5%) patients had
conservative medical treatment (2 of them
had normal coronary and conduits
angiography  probably  suffered from
perioperative MI, the other two having
normal flow to the grafts but with poor distal
run-off). Among the six patients sent for
redo-CABG, 2 patients were diagnosed as
occlusion of the SVG one to RCA and the
other to OM2. They were operated upon
with redoing of the proximal anastomosis of
both SVG which was founded to be kinked,
the RCA vein was kinked shortly distal to
the aorta by distension of the SVC, the other
one to the OM2 was kinked beneath the left
atrial auricle.In other two patients a spasm
of the radial artery was diagnosed, which
was treated by applying a saphenous vein

distally to the grafted artery which was the
OM in both cases. In the last two patients a
hematoma was found in the LIMA
compromising its flow, it was treated by
applying a SVG distally to the LAD in both
cases.

PCI patients: of the 37 patients treated
by PCI, there was graft related problems in
the form of: 27 (78.7%)patients anastomotic
stenosis 3 of them have had an
endarterectomy to the LAD by its whole
length with a long on-lay patch by the IMA
with poor run off so no PCI was done to
them, 9 patients showed graft kinking
(19.1%) and one patient whom had an intra-
operative injury to right ventricle at time of
dissection of an intra-mural LAD and
repaired by two 4/0 proline stitches distal to
the anastomosis which caused LAD post
anastomosis stenosis. All patients amenable
for PCI were treated by stents placement.
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Table (2): percentages of patient in each line of treatment.

PCI patients 37 (78%)
Redo patients 6 (12.7%)
Conservative treatment 4 (8.5%)

Follow up of all patients showed
improvement of hemodynamics, ECG and
echocardiographic findings in 35 (94.5%)
patients out of the 37 patients who had PCI
while 2 (5.5%) patients died, 4 (66.7%)
patients from the Re-do CABG group

improved and were successfully discharged
while 2 (33.4%) patients died, in the
conservative group 3 (75%) patients
improved and successfully discharged while
1 (25%) patient died.

Table (3): Showing mortality among patients between the three groups.

PCI patients

35 (94.5%) improved

2 (5.5%) mortality

Redo patients

2 (66.7%) improved

2 (33.4%) mortality

Conservative treatment

3 (75%) improved

1 (25%) mortality

Figure (1): showing angiograph
anastomosis.

DISCUSSION:

Vast majority of CABG patients are
doing well after the operation and are sent
home well after recovery. Yet there are very
few patients suffering from ischemia after
CABG®) . Perioperative acute STEMI may
be related to many factors like operative
hypotension, sever bleeding, inadequate
myocardial protection and early graft failure
or spasm.n a study discussing the
possibility or the role of PCI as a backup for
CABG, conducted on more than half a
million patients over a period of eleven
years, they found the incidence of post
CABG patients who needed coronary
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y with LIMA to LAD patent graft with stenosis of LAD distal to the

angiography was 4.4% and about 2.6% of
CABG patients needed coronary
intervention PCI with 71.4% of cases done
on the first 24 hours post operatively. It
concluded that as CABG have an emergency
important role post PCI, also PCI have an
emergency role post CABG. They obtained
stroke rate of 2.1%, acute renal injury of
16%, and sepsis of 3.4%. with extremely
increased cost and hospital stay®.

Despite its diagnosis is still challenging,
the identification of the patients suffering
from post CABG peri-operative MI is
crucial for their proper management®. Still
this diagnosis is dependent on high cardiac
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enzymes, specifically troponin I, with many
studies relating high levels of this enzyme
with high mortality.!

Many causes are attributed for early
perioperative Ml like severe bleeding or
inadequate  cardiac  protection  during
surgery, however graft related causes like
graft spasm or occlusion remains the most
common causes for perioperative MI?). In
our study we experienced two cases with
patent native coronary vessels as well as
patent conduits experiencing perioperative
MI with other two cases with poor target
vessels not amenable for PCl and were
treated medically. Although the indications
for post-operative coronary angiography
were presented in algorithm of the ESC
Joint Working Groups on Cardio-
vascular Surgery and the Cellular
Biology of the Heart position paper(®),
where it helps to assess the patency of
the bypass grafts and the native
coronaries, however, to date there is no
randomized study to compare safety and
efficacy of PCI in patients with early post-
operative MlI, although some studies tried to
emphasis the importance of coronary
angiography in suspected early post-
operative M1 PHn a study done by Megally
et al, they discussed the results of elective
PCI after prior CABG, with a mortality rate
0.8%, coronary perforation 7.3%, cardiac
tamponade 1% , and myocardial infarction
1.4%"Y, 1t is worth mentioning that there
are some data that suggest that post-
operative coronary angiography is associated
with  prolonged in-hospital stay and
increased mortality and cost
effectiveness?).

Other study found the incidence of post
CABG angiography ranges from 0.4-30%.
They obtained normal findings of coronary
angio in 42-67% of cases sent post
operatively with graft related causes in 33-
58% of cases (15%). In other study they
showed a rate of repeat angiography of 2.2%
only with graft related causes in 73% (16%).

Benefits of PCI demonstrated in this study
regarding in-hospital stay and mortality was
previously demonstrated in other studieswith
subsequent increase in doing post-CABG
PCI in infarcted patients®,

In our study, 2 patients diagnosed as
having acute myocardial infarction were
found to have normal coronary angiography,
which demonstrate the importance of
coronary angiography for prober diagnosis
of post-operative infarction?,

Although very few number of patients
had redo CABG6 patients (12.7%), results
are associated with increased mortality,
which has been noted in other studies?,

Study limitations:

The main limitation of this study is the
relatively small number of patients included
in the study, neither of the three groups (PCI
group, Redo group or conservative group)
can be compared to one another, that is why
although we showed improved outcome with
PCI, still we cannot judge that PCI is better
than Redo CABG.

Conclusion:

Post-operative PCI for patients with
early MI following CABG surgery can be
performed safely with good results
associated with decreased mortality and in-
hospital stay, nevertheless redo CABG in
these patients is associated with increased
mortality and can be only attempted when
PCI fails or cannot be done.
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