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Abstract

Background: The populations presenting for coronary
artery bypass grafting surgeries (CABG) has been increasing
in age, comorbidities and complexity of coronary diseasesin
current history. For casesto receive reliable data as well as
to assess the accomplishments of the surgeons and the insti-
tution, risks predictions has become more crucial.

Aim of Sudy: To assess whether elevated preoperative
cardiac troponin level impacts the outcomes after coronary
artery bypass graft (CABG) or not.

Patients and Methods: This prospective study included
40 patients separated into two groupings depending on the
preoperative cTnl which was measured 24 hours before the
operation: Group |: 20 patients will undergo CABG with
Troponin | <0.04ng/ml. Group I1: 20 patients will undergo
CABG with Troponin | >0.04ng/ml.

Results: There was no significant difference among both
groups as per the in-hospital mortality. Patients with elevated
preoperative cTnl had longer ICU and hospital stay and
prolonged ventilation time.

Conclusion: Elevated preoperative troponin in patients
presenting with acute coronary syndrome is not an independent
factor that predicts the postoperative mortality. However,
elevated cTnl is associated with more postoperative compli-
cations. Delaying CABG till normalization of cTnl levels
seems to be better to avoid postoperative complications.
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Introduction

IT isambiguous when coronary artery bypass
grafting (CABG) procedures should be performed
on individuals who have just suffered an acute
myocardial infarctions (AMI). According to nu-
merous researches, CABGs done soon after an
AMI have an increased probability of postoperative
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deaths and morbidities than those done later. Fur-
thermore, it has not been shown why postponing
the CABG makes the procedure safer. It is still
unclear when people with severe AMI, stabilized
medical circumstances, and an echocardiography
indications for surgical revascularization should
have CABG procedures [1].

The preoperatively risks estimator from the
Society for Thoracic Surgeons (STS) isavery
precise risks modelling that forecasts either short-
term death or postoperatively complications. The
STSrisk assessment takes into account the exist-
ence of acute MI, how long it takes from MI to
operation, and whether the myocardial infarctions
had ST-segmental elevations (STEMI) versus not
(NSTEMI). Unfortunately, the evaluation does not
take the level of troponin increase into account [2].

Cardiac troponinsisoforms| or T (cTnl, cTnT)
are enzymes that are a part of the contractile com-
plex's thin filament regulation mechanism. They
become the gold standard for the diagnosis of acute
myocardial infarction. However, cardiac troponins
have not only improved AMI detection, but also
enabled risk stratification in avariety of clinical
settings [3-6] .

A number above the 99th percentiles of a nor-
mally references populations [upper references
limits] isreferred to as an elevated cTn level (URL)
[7 . Peak troponin levels during M1 have been
shown to correlate with infarct size and left ven-
tricular gjection fraction, which are mgjor determi-
nants of mortality after infarction.

Patients and M ethods

Thisis a prospective study examining 40 pa-
tients undergoing CABG procedure and presented
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with acute coronary syndrome in Ain Shams Uni-
versity Hospitals and Aswan Heart Center from
2019 to 2022. 20 patients had high preoperative
troponin levels, while the other 20 patients had
normal troponin levels.

All selected individuals were divided into two
groups:
1- 20 patients had CABG with Troponin | <0.04ng
/ml.

2- 20 patients had CABG with Troponin | >0.04ng
/ml.

The procedures were performed using the stand-
ard cardiopulmonary bypass, using antegrade cold
blood cardioplegia. After median sternotomy, pa-
tients underwent conventional multivessel CABG.
We excluded any patient with new left bundle
branch block, previous cardiac surgery operations,
any concomitant heart surgery besides CABG and
any patient with AMI complications.

Cardiac troponin | level was measured 24 hours
before the operation. The cut of point of high
troponin | level was >0.04ng/ml.

The primary outcome of interest is operative
mortality defined as in-hospital or 30-day mortality.
Secondary outcomes include permanent stroke,
renal failure, reoperation, deep sternal wound
infection, prolonged ventilation, the need for intra-
aortic balloon pump, failed weaning of inotropic
support and post-operative bleeding.

Satistical analysis:

The collected data was revised, coded, tabulated
and introduced to a PC using Statistical package
for Socia Science (SPSS 23). Data was presented
and suitable analysis was done according to the
type of data obtained for each parameter.

Descriptive statistics: Mean, Standard deviation
(* SD) and range for parametric numerical data,
while Median and Interquartile range (IQR) for
non-parametric numerical data. Frequency and
percentage of non-numerical data.

Analytical statistics: Student t and Mann-
Whitney tests were used to assess the statistical
significance of the difference between group means.
Chi-Square and Fisher's exact test was used to
examine the relationship between two qualitetive
variables.

p-value: Level of significance:
- p>0.05: Non significant (NS).
- p<0.05: Significant (S).

Results

The current study included 40 participants, 90%
were males and 10% were females with mean age
of the study group was 55.48+9.74 years ranged
from 36 to 70 years and with mean weight 79.95 +
12.19Kg ranged from 50 to 104K g (Table 1). The
most common diagnosis in the study group was
NSTEMI 35%, Anterior STEMI 27.5%, Inferior
STEMI 25% and the least common diagnosis was
unstable angina 12.5% (Table 2).

Table (1): Demographic characteristics of the studied group.

N/Mean %/SD Median (IQR) Range
Sex:
Male 36 90.0%
Femae 4 10.0%
Age (Year) 55.48 9.74 57 (49.5-63) (36-70)
Weight (Kg) 79.95 1219  82(70.5-89.5)  (50-104)
Table (2): Diagnosis for the study group.
N %
Diagnosis:
NSTEMI 14 35.0
Anterior STEMI 11 275
Inferior STEMI 10 25.0
Unstable angina 5 125

1- Preoperative variables:

The study included 2 groups of patients with
normal and elevated preoperative troponin level
Group (I) included 20 patients with normal preop-
erative troponin (<0.04ng/ml), all of them were
males (100%), with mean age of 53.3 £9.26 and
mean weight of 82.9+ 13.36. While group (l1) in-
cluded 20 patients with elevated preoperative tro-
ponin (20.04ng/ml), four of them were females
(20%), the mean age of this group was 57.65 +9.96
and their mean weight was 77 +10.41. There was
no significant difference between the two groups
regarding sex, age or weight (Table 4).

Table (3): Preoperative assessment for the study group.

N/ %/

Mean D Median (IQR) Range
Preoperative
troponin:
Normal 20 50.0%
Elevated 20 50.0%
Preoperative  46.78%  10.63% 45% (30%-68%)
EF (38%-55%)
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Table (4): Relation between both groups and demographic
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Table (6): Comparison between both groups as regard intra

data. operative variables.
Preoperative troponin Test of significance R’;aopera_tive ) T:ﬂ of
roponin significance
’\II\IOELP?I E’I\le‘g(;d p- 5 Normal Elevated 0
6 0 g. N (%) N (%) " Sig.
value g
Mean+SD  Mean+SD Median (IQR) Median (IQR) VaUe
Gender: Number of grafts:
Male 20 (100%) 16 (80%) 0.106(F) NS Two grafts 2 (10%) 3(15%)  0.824(F) NS
Female  0(0%) 4 (20%) Three grafts 10 (50%) 11 (55%)
Four grafts 8 (40%) 6 (30%)
Age(Yer)  533:926  5765t096 0.16LT) NS Cross clamp time (min) 69.5 585 0.218(M) NS
Weight (Kg) 82.9+13.36 77+£10.41 0.128(T) NS (55.5-97) (51.5-86)
Cardiopulmonary 100.5 94.5 0.425(M) NS
(T) Student t-test of significance. bé/pass time (min) (84-138.5) (82-126)
. , - Endarterectomy 1 3
(F) Fisher's Exact test of significance. High inotropic support 1 3
IABP 0 2

Among patients with normal troponin, there
were 6 patients diagnosed as NSTEMI (30%), 5
unstable angina (25%) and 11 patients presented
as STEMI (45%). While patients with elevated
troponin, there were 8 patients presented with
NSTEMI (40%), and 12 patients with STEMI (60).
There was no significant difference between the
two groups regarding the preoperative diagnosis
(p-value 0.131) (Table 5).

Table (5): Relation between elevated troponin and diagnosis
& preoperative echo.

(F) Fisher's Exact test of significance.
(M) Mann-Whitney test of significance.

3- Postoperative variables:

Regarding in-hospital mortality, 7.5% of pa-
tients died (3 patients), the mean ICU stay was
129.6+ 147.63 hrsranged from 48 to 888 hrs and
with mean hospital stay 231.6 + 155.4 hrs raged
from 96 to 888 hrs. 20% of patients needed high
inotropic support while 15% needed |ABP insertion.
The most common postoperative complication was
prolonged ventilation 30% (12 patients) and the
least common was stroke 2.5% (1 patient).

Table (7): Post-operative assessment for the study group.

Preoperative Test of
troponin significance
Normal Elevated b
N (%) N (%) . Sig.
MeantSD Memntsp ~ VaAUe
Diagnosis:
NSTEMI 6 (30%) 8 (40%) 0.131(F) NS
Anterior STEMI 5 (25%) 6 (30%)
Inferior STEMI 4 (20%) 6 (30%)
Unstable angina 5 (25%) 0 (0%)
Preoperative EF 48.1%=* 45.5%+ 0.455(T) NS
9.9% 11.5%

(F) Fisher's Exact test of significance.
(T) Student t-test of significance.

2- Intra-operative variables:

The number of grafts per patient ranged from
two to four graftsin both groups. In group | the
mean number of grafts was 3.3 graft, whilein
group Il the mean number of grafts was 3.15.
Endarterectomy was done in 1 patient in group |
and 3 patientsin group I1. As regard cardiopulmo-
nary bypass time, the median for group | was 100.5
minutes and 94.5 minutes for group 11 (Table 6).

N/ %/ Median Range
Mean sD (IQR) 9
Mortality:
No 37 92.5%
Yes 3 7.5%
ICU Stay (Hours) 129.60 147.63 72 (48-888)
(60 - 132)
Hospital Stay (Hours) 231.60 155.40 192 (96-888)
High inotropic support 8 20.0% (120-252)
IABP Insertion 6 15.0%
Postop EF 46.75% 11.35% 0.5 (15%-60%)
(0.4-0.55)
Stroke 1 2.5%
Postoperative bleeding 4 10.0%
Prolonged ventilation 12 30.0%
Renal impairment 3 7.5%
Wound infection 4 10.0%

(F) Fisher's Exact test of significance.
(M) Mann-Whitney test of significance.

Postoperative complications were found in
elevated group more than normal group without
significant difference between two groups as p-
value was (>0.05) except cases who needed pro-
longed ventilation (more than 12 hours) 15% and
45% in normal group and elevated level group
respectively, with significant difference between
two groups as p-vaue was (<0.05).
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Table (8): Relation between both groups and post-operative

variables.
Preoperative Test of
troponin significance
Normal Elevated
NE) o NOY Bl S
Median (IQR) Median (IQR)
MeantSD MeantSD
Mortality:
No 20 (100%) 17 (85%) 0.231(F) NS
Yes 0 (0%) 3(15%)
ICU Stay (Hours) 72 (48-84) 96 0.007(M) S
(72-204)
Hospital Stay (Hours) 144 228 0.009(M) S
(120-204) (156-360)
High inotropic support 2 (10%) 6 (30%) 0.235(F) NS
IABP Insertion 1(5%) 5 (25%) 0.182(F) NS
Postop EF 48.5%+8.9% 45%*13.4% 0.336(T)) NS
Stroke 0 (0%) 1 (5%) 1.00(F) NS
Postop bleeding 0 (0%) 4 (20%) 0.106(F) NS
Prolonged ventilation 3 (15%) 9 (45%) 0.038(C) S
Renal impairment 0 (0%) 3(15%) 0.231(F) NS
Wound infection 2 (10%) 2 (10%) 1.00(F) NS
(F) Fisher's Exact test of significance.
(M) Mann-Whitney test of significance.
(T) Student t-test of significance.
(C) Chi-Square test of significance.
Discussion

The decision of how long should we delay
CABG in participants with recent AMI, who are
in stable condition and not suitable for PCI, is still
debatable. Till now it isthe surgeon preference
that determines the time between the AMI and the
operation, and there is no specific guidelines rec-
ommendation regarding the optimal timing of
CABG. Hence several studies were conducted to
look for the factors that can be assessed to achieve
the optimal timing of CABG [8-10] .

Weiss et al. [11], reviewed California Discharge
Data of 40, 159 participants who underwent CABG
after AMI and stratified the patients by the timing
of CABG into early (0-2 days) and late (3 or more
days) groups. They found that patients who had
CABG through two days of acute myocardial inf-
arction experienced higher mortality and recom-
mended delaying coronary artery bypass grafting
for 3 or more days.

This study was conducted to compare the impact
of elevated troponin versus normal troponin on the
outcomes of CABG. We included patients presented
with acute coronary syndrome, who are not candi-
dates for PCl and have a stable hemodynamics.
Hence, we excluded patients undergoing emergency
CABG and patients undergoing any concomitant
cardiac surgery with CABG. The cut-off value to

elevated troponin was 20.04ng/ml and it was meas-
ured 24 hours before the operation.

Thielmann et al. [12], examined the prognostic
value of preoperative troponin in 57 patients with
STEMI and 197 patients with NSTEM|I and dem-
onstrated that based on the preoperative cTnl levels,
individuals who underwent urgent CABG in the
presence of preoperative severe STEMI or NSTEMI
had substantially increased in-hospital death and
MACE.

Paparellaet a. [1], evaluated 187 participants
who underwent non-urgent CABG within 21 days
of having an AMI were split into two groupings
based on their preoperatively cTnl concentrations:
117 individuals had troponin levels less than
0.15ng/mL and 67 having levels greater than
0.15ng/mL. This demonstrates that preoperatively
troponin levels are a more reliable predictor of
outcome than the duration between an AMI and
surgery.

Buratto et al. [13], reviewed retrospectively the
relationship between preoperative cTnl as a part
of the preoperative work-up and the outcomes after
elective CABG. Normal group (cTnl <0.03mg/L)
was present in 331, while the elevated group (cTnl
>0.03mg/L) was present in 47 patients (12.4%).
The preoperative cTnl was measured 72 hours or
more before the operation.

On the other hand Beller et al. [2], retrospec-
tively reviewed 1, 272 patients who underwent
urgent or emergent isolated CABG. 835 patients
(65.6%) had positive preoperative cardiac troponin.

Other authors proposed that there is certain
level of troponin that may affect the postoperative
outcomes. Morone et al. [14], investigated all the
patients who had isolated CABG between 2009
and 2016. They also suggested that if the peak
level of cTnl isabove 5.74 pp/dm at any point in
the preoperative period, there will be a greater risk
et a. [15], found no additional predictive value of
elevated preoperative troponin over (Euroscore I1)
to predict mortality after CABG.

In the context of recent acute myocardial inf-
arction, there is an increased number of patients
receiving coronary angiography and hence there
Isincreased number of patients who are candidates
for CABG. Most of those patients do not need
emergency operation and are transferred to surgical
wards as a matter of urgency [1]. In our study we
found that the level of preoperative cTnl did not
predict the postoperative in-hospital mortality,
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however patients with elevated preoperative cTnl

had longer hospital stay, ICU stay and were more
vulnerable to prolonged ventilation. In a conclusion,

the level of preoperative cTnl in patients with
recent AMI is not an independent predictor of
postoperative in-hospital mortality, however ele-
vated preoperative cTnl is associated with more
postoperative complications. Hence, it might be
better to wait till the preoperative troponin level

normalize before the operation.

Conclusion:

Elevated preoperative troponin in patients pre-
senting with acute coronary syndromeis not an
independent factor that predicts the postoperative
mortality. However, elevated cTnl is associated
with more postoperative complications. Delaying
CABG till normalization of cTnl levels seemsto
be better to avoid postoperative complications.
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