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Prediction of Major Complications after Isolated Coronary
Artery Bypass Grafting: The CGMH Experience

Chien-Chao Lin, MD; Meng-Yu Wu, MD; Feng-Chun Tsai, MD; Jaw-Ji Chu, MD; 
Yu-Sheng Chang, MD; Yoa-Kuang Haung, MD; Kuo-Sheng Liu, MD; Pyng Jing Lin, MD

Background: The in-hospital mortality of coronary artery bypass grafting (CABG) is low
but can be significant if catastrophic complications occur. To increase the
safety of CABG, we aimed to establish a predictive model of major postop-
erative complications that incorporated patient characteristics and operative
strategies.

Methods: A retrospective study was performed which included all consecutive patients
receiving isolated CABG from August 2006 to February 2008 (n = 319).
Patient characteristics were quantified by the additive EuroSCORE.
Operative strategies were classified as cardioplegic arrest, on-pump beating,
and off-pump.

Results: Four major complications were identified to be connected to the in-hospital
mortality: (1) requirement of mechanical circulatory supports > 72 h (odds
ratio [OR] 28.9, 95% confidence interval [CI] 6.0–139.9), (2) requirement of
mechanical ventilator supports > 72 h (OR 9.5., 95%, CI 2.2- 42.7), (3) acute
renal failure requiring dialysis (OR 9.2, 95% CI 2.2–38.3), (4) major gas-
trointestinal complications (OR 5.4., 95% CI 1.1–26.7). An increase of addi-
tive EuroSCORE (OR 1.2, 95% CI 1.1–1.4) and the cardioplegic strategy
(OR 2.7, 95% CI 1.2–6.0) were independent risk factors for major complica-
tions. The probability of one or more major complication was > 50% for
patients receiving cardioplegic CABG with an additive EuroSCORE > 8.

Conclusion: Dependence on the mechanical ventilator or circulatory supports > 72 h,
acute renal failure requiring dialysis, and major gastrointestinal complica-
tions were major complications of CABG. The individual risk of having at
least one of these complications could be predicted by the patient’s preopera-
tive EuroSCORE and operative strategy. A surgical plan tailored by institu-
tional experiences on specific risk factors and aggressive therapeutic plans
for major complications are helpful in improving the overall results of
CABG.
(Chang Gung Med J 2010;33:370-9)
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In the general population, the in-hospital mortality
of coronary artery bypass grafting (CABG) is rela-

tively low, but it increases sharply if serious compli-
cations occur.(1) Most of these serious complications
are related to the deployment of cardiopulmonary
bypass (CPB), which is required in conventional
CABG.(2-4) Because patients referred to CABG now
tend to be older and sicker than before, the technique
of off-pump CABG has been developed to avoid the
adverse effects of CPB on these high-risk patients.(5,6)

Although off-pump CABG performed by experi-
enced hands shows better short-term and comparable
long-term results than conventional CABG,(7) recent
meta-analysis of randomized trials that excluded
high risk patients revealed that off-pump CABG does
not reduce the incidence of postoperative stroke, and
a lower graft patency in general practice also
occurs.(8-11) Currently, on-pump beating CABG, a
trade-off technique of cardioplegic and off-pump
CABG, is reported to be an optimal technique to per-
form CABG in patients with acute myocardial
infarction.(12) Because all the CABG strategies (off-
pump, on-pump beating, and cardioplegic) have
advantages and disadvantages, selecting the optimal
strategy for each patient is important. The aim of this
study was to predict the probability of major compli-
cations among patients receiving isolated CABG
with different strategies, by using a retrospective
analysis of the preoperative information. These
results would be helpful in developing a protocol to
improve both safety and long-term efficacy of
CABG.

METHODS

Patient characteristics
Between August 2006 and February 2008, a

total of 319 patients (236 men and 83 women; mean
age, 64 11 years) received isolated CABG in
Chang Gung Memorial Hospital (Linkou Medical
Center) and were enrolled in this retrospective study.
Patients having the minimally invasive direct coro-
nary artery bypass (MIDCAB) were excluded from
this study. The study protocol was approved by the
institutional review board of our hospital. The
CABG techniques used were cardioplegic arrest (n =
99), on-pump beating (n = 132), and off-pump (n =
88). Surgeons were also classified as the high-vol-
ume surgeons (performing cardiac surgeries ≥ 50

/year) and the low-volume surgeons (performing car-
diac surgeries < 50 /year). The EuroSCORE system
was used to perform preoperative risk assessment
because of its simplicity and high reliability in the
prediction of in-hospital mortality after isolated
CABG.(10) The preoperative demographic data,
including each patient’s EuroSCORE and its vari-
ables, were compared among patients receiving dif-
ferent types of CABG.

Outcomes
The primary outcomes of this study were the in-

hospital mortality and the occurrence of major com-
plications. Major complications were defined as
those who were proven to be independently correlat-
ed to the in-hospital mortality. Common postopera-
tive complications were defined as follows: a
requirement of prolonged (for more than 72 h)
mechanical circulatory supports (MCS) or mechani-
cal ventilators (MV), re-sternotomy for mediastinal
hemostasis within 48 h after operation, acute renal
failure with a new requirement for renal dialysis
(RD) in patients without preoperative renal dialysis,
unconsciousness due to new strokes (Glasgow Coma
Scale < 11 in intubated patients) documented by
image studies, major gastrointestinal complications
(symptomatic pancreatitis, ischemic bowel docu-
mented by laparotomy, perforated peptic ulcer, or
remarkable gastrointestinal bleeding requiring endo-
scopic intervention), and sternal wound infection
requiring muscle flap coverage. The MCS used in
this study were intra-aortic balloon pump (IABP) or
extracorporeal membrane oxygenator (ECMO).
Since patients with MCS are also supported by MV
simultaneously in our institute, the requirement of a
prolonged MV support was calculated for patients
without prolonged MCS.

Anesthesia and surgical techniques

Surgical techniques

A standard anesthesia protocol was used for all
patients. Pulmonary artery catheter and trans-
esophageal echocardiography were used for hemody-
namic monitoring. Patients received a median ster-
notomy or a left thoracotomy if a redo CABG was
planned. The left internal thoracic artery (ITA) and
saphenous vein graft were prepared routinely, unless
a total arterial conduits procedure was being consid-
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ered. In such cases, bilateral ITA and the left radial
artery were harvested. The operative strategy for
CABG was dependent on the surgeon’s preference.
The IABP or the ECMO (CAPIOX EBS system,
Terumo, Tokyo) was used for patients showing insta-
bility before operations or for patients failing to
wean off CPB at the end of operations.

Cardioplegic CABG

Before cannulation, systemic heparinization
(250 IU/kg) was performed to achieve a target acti-
vated clotting time (ACT) of more than 450 sec-
onds(s). The distal ascending aorta (AsAo) and the
right atrium (RA) were the usual positions for the
establishment of cardiopulmonary bypass (CPB).
Occasionally, femoral vessels were used for CPB
establishment, especially in cases of re-sternotomy.
The left ventricle was consistently vented through
the right superior pulmonary vein. Tepid hypother-
mia (30–28°C) was used to induce ventricular fibril-
lation, and the aorta was cross-clamped. Myocardial
protection was achieved with intermittent antegrade
and retrograde cold (4°C) blood cardioplegia every
20 minutes. The cardioplegia was made with a crys-
talloid cardioplegia (Plegisol; Abbott Laboratories,
North Chicago, Illinois) and blood in a blood: car-
dioplegic ratio of 1:4. Distal anastomoses were con-
structed first with running sutures of 7-0 polypropy-
lene, and the proximal anastomoses were connected
to the ascending aorta with 6-0 polypropylene
sutures under a single cross-clamp technique. One
liter of warm (37°C) cardioplegia was given retro-
grade before de-clamping the aorta (hotshot). After
patients were weaned from CPB and de-cannulated,
the effects of heparin were reversed with protamine.

On-pump beating CABG

Except for the use of aortic cross-clamp, cardio-
plegia, and hypothermia, the CPB techniques were
the same as those for cardioplegic CABG. The proxi-
mal anastomoses were created with 6-0 polypropy-
lene sutures under a partial occlusion clamp before
aortic cannulation. The AsAo and RA were then can-
nulated, and distal anastomoses were created with 7-
0 polypropylenes on a beating heart with CPB assis-
tance. The left anterior descending coronary artery
was revascularized first, followed by the circumflex
and right coronary arteries. Regional myocardial

immobilization was achieved with a compression
stabilizer (CardioThoracic Systems, Inc., Cupertino,
CA) or suction stabilizer (Octopus 3; Medtronic,
Minnesota; or Estech equipment, Estech-Least
Invasive Cardiac Surgery, Danville, CA). A humidi-
fied carbon dioxide blower and intra-coronary shunts
(Clearview, Medtronic, MN) were used for better
visualization during construction of the distal anasto-
moses.

Off-pump CABG

The sequence and technique of coronary revas-
cularization were the same for on-pump beating and
off-pump CABG. For the off-pump group, the initial
heparin dose was 150 IU/kg, which was intended to
achieve an ACT of about 300 s. The apical vacuum
system (Starfish, Medtronic; or Pyramid Positioner,
Estech-Least Invasive Cardiac Surgery) was often
necessary for revascularization of the posterior or lat-
eral wall vessels. The shed blood was collected from
the operating field and re-transfused with an auto-
transfusion device (COBE BRAT 2, COBE
Cardiovascular, Inc., Arvada, CO) to reduce the
demand for transfusion.

Outcomes and statistical analysis
Preoperative EuroSCORE variables, operative

strategy (cardioplegic arrest, on-pump beating, and
off-pump), and common complications were the pri-
mary outcomes. The relationships between these
variables and in-hospital mortality were investigated.
Statistical analysis was performed using SPSS for
Windows (Version 15.0, SPSS, Inc., IL). All continu-
ous variables were tested with the Kolmogorov–
Smirnov test to check for normal distribution.
Comparisons of the continuous variables among
groups were performed with the independent t test,
Mann-Whitney U test, or one-way ANOVA. And
comparisons of the categorical variable were per-
formed with the Chi-square test or Fisher’s exact
test. A receiver operating characteristic (ROC) curve
analysis was preformed to determine the discrimina-
tive power and the cut-off value of the additive
EuroSCORE. Multiple logistic regression was per-
formed to identify the lethal complications after iso-
lated CABG and the impacts of patient characteris-
tics and operative strategies on the occurrence of
these major complications.
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RESULTS

Operative strategies and preoperative risk
The overall in-hospital mortality was 7% (11%

cardioplegic; 7.6% beating; 2% off-pump, p =
0.064.). When compared separately, the only signifi-
cant difference of in-hospital mortality existed
between the off-pump group and the cardioplegic
group (2% V.S. 11%; p = 0.018). The mean ( SD)
and median additive EuroSCORE were 5 ( 3) and
4. The mean ( SD) and median logistic
EuroSCORE were 6.1% ( 9.4%) and 2.6%. Both
additive and logistic EuroSCORE had good predic-
tive powers in this dataset (area under the ROC
curve with 95% C.I.: 0.842; 0.771-0.912 v.s. 0.845;
0.777–0.913, respectively, both p < 0.0001). The cut-
off point of the additive EuroSCORE was 8 (sensi-
tivity: 61%, specificity: 91%, likelihood ratio: 6.7).
Among the 319 operations, 38 were performed by
low-volume surgeons and 281 were performed by
high-volume surgeons. Surgeons’ experiences also
contributed to the in-hospital mortality of isolated
CABG (high-volume surgeon v.s. Low-volume sur-
geon: 6.4% v.s. 16%; p = 0.042). Table 1 presents a
comparison of the preoperative characteristics, oper-
ative parameters, and common postoperative compli-
cations among the patients grouped by operative
strategy. Patients of the off-pump group had superior
short-term outcomes (in-hospital mortality, compli-
cation rates, and length of admission), but they had
lower preoperative risks than patients in the other
groups. To reduce the selection bias, all patients were
re-stratified into the high-risk (EuroSCORE > 8) and
the low-risk (EuroSCORE ≤ 8) groups. Table 2
shows the comparisons of the predicted and observed
in-hospital mortalities, operative parameters, and
common postoperative complications between the
high risk and low risk groups. The high-risk group
had a significantly higher incidence of adverse out-
comes and requirement of CPB during revasculariza-
tion.

Major complications
To identify the postoperative complications that

were directly related to in-hospital mortality, the
relationship between in-hospital mortality and indi-
vidual postoperative complications was tested by
simple logistic regression. Only complications with a

p < 0.05 were included in the final multiple logistic
regression. Four complications were identified as
independent risk factors for in-hospital death: a
requirement of prolonged MCS (OR = 28.9, p <
0.0001, 95% CI 6.0–139.9), a requirement of pro-
longed MV support (OR = 9.5, p = 0.03, 95% CI
2.2– 42.7), acute renal failure with a new require-
ment for RD (OR = 9.2, p = 0.002, 95% CI
2.2–38.3), and major gastrointestinal complications
(OR = 5.2, p = 0.04, 95% CI 1.1–26.7). The predic-
tion model comprising these 4 risk factors had a
good fit (Hosmer–Lemoshow test, p = 0.79) and a
good predictive power (C-index = 0.91, p < 0.0001)
of the in-hospital mortality. Fig. 1 shows the relation-
ship between the number of major complications and
in-hospital mortality. The in-hospital mortality
increased sharply among patients with more than one
major complication. Because the preoperative char-
acteristics, surgeons’ experiences, and the operative
strategies were considered to be related to the occur-
rence of major postoperative complications, the rela-
tionship was also analyzed by multiple logistic
regression. Both the increase of additive
EuroSCORE (OR = 1.2, p < 0.0001, 95% CI
1.1–1.4) and the acceptance of cardioplegic CABG
(OR = 2.7, p = 0.014, 95% CI 1.2–6.0) were inde-
pendent risk factors for the occurrence of major com-
plications. However, both the on-pump beating tech-
nique (p = 0.29) and the performance of the low-vol-
ume surgeons (p = 0.23) did not contribute to major
complications independently. The prediction model
of major complications showed a good fit (Hosmer–
Lemoshow test, p = 0.46) and an acceptable predic-
tion power (C-index = 0.73, p < 0.0001) in this
dataset. The corresponding possibilities of the occur-
rence of one or more major complications for each
EuroSCORE were calculated by this prediction
model and the predicted curve was plotted for each
group (Fig. 2). To further reduce the surgeon’s bias
on the risk of major complications, a new regression
model of risk was established for cases operated by
the high-volume surgeons and the predicted curve
was re-plotted for each group (Fig. 3). Both the
increase of additive EuroSCORE (OR = 1.2, p =
0.001, 95% CI 1.1–1.3) and the acceptance of cardio-
plegic CABG (OR = 3.1, p = 0.008, 95% CI 1.3–7.0)
were still the only 2 independent risk factors for the
new model. The new model adjusted for surgeons’
experiences still had a good fit (Hosmer–Lemoshow
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Table 1. Demographic Data of Patients Grouped by Operative Methods

Characteristic Arrest (n = 99) Beating (n = 132) Off-pump (n = 88) p value

Preoperative variables

Age (year) 64 12 64 11 64 8 0.959

Female (%) 36 25 22 0.054

Diabetes mellitus (%) 48 60 49 0.143

End stage renal failure (%) 8 6 5 0.604

Critical preoperative status (%) 13 5 1 0.003*

Recent myocardial infarction (%) 30 33 23 0.267

Emergency (%) 9 4 0 0.009*

LVEF (%) 53 16 54 17 57 16 0.245

Additive EuroSCORE 6 4 5 3 3 3 < 0.0001*

Predictive mortality (%) 8 12 6 9 4 4 0.001*

Operative variables

Performing by low-volume surgeon (%) 19 8 10 0.021*

Number of bypass graft 3.4 0.8 3 0.6 3 0.6 < 0.0001*

Complete revascularization (%) 93 90 90 0.539

IABP use (%) 33 25 11 0.002*

ECMO use (%) 7 5 0 0.047*

Aortic clamp time (minutes) 81 31 – – –

Total bypass time (minutes) 117 53 94 31 – –

Postoperative variables

Days of intensive care 5 5 5 5 3 3 0.003*

Postoperative hospital days 23 30 20 16 13 10 0.003*

In-hospital mortality (%) 11 7.6 2 0.064

Mechanical circulatory support > 72 h† (%) 10 5 0 0.009*

Mechanical ventilation > 72 h (%) 27 14 5 < 0.0001*

Reopen for hemostasis‡ (%) 10 5 2 0.031*

New requirement of dialysis§ (%) 8 8 2 0.189

Major stroke∏ (%) 5 6 2 0.449

Major gastrointestinal complications¶ (%) 10 5 7 0.373

Sternal wound infection** (%) 3 2 2 0.923

Abbreviations:  LVEF: left ventricular ejection fraction; IABP: Intra-aortic balloon pump; ECMO: Extracorporeal membrane oxygena-
tor; *: p < 0.05; †: Dependence on IABP or ECMO for > 72 h; ‡: within 48 h after operation; §: occurrence of postoperative acute renal
failure with the requirement of renal dialysis in patients without preoperative renal dialysis; II: unconsciousness due to severe brain damage
documented by brain computed tomography; ¶: symptomatic pancreatitis, ischemic bowel documented by laparotomy, or severe gastroin-
testinal bleeding requiring endoscopic intervention; **: requiring surgical debridement and muscle flap coverage.
The post hoc comparison results for significant p-values in one-way ANOVA tests: 
Additive EuroSCORE: Arrest v.s. Beating (p = 0.056); Arrest v.s. Off-pump (p < 0.0001); Off-pump v.s. Beating (p = 0.008).
Predictive mortality: Arrest v.s. Beating (p = 0.113); Arrest v.s. Off-pump (p = 0.001); Off-pump v.s. Beating (p = 0.098).
Number of bypass graft: Arrest v.s. Beating (p = 0.002); Arrest v.s. Off-pump (p = 0.002); Off-pump v.s. Beating (p = 0.919).
Days of intensive care: Arrest v.s. Beating (p = 0.847); Arrest v.s. Off-pump (p = 0.026); Off-pump v.s. Beating (p = 0.003).
Postoperative hospital days: Arrest v.s. Beating (p = 0.621); Arrest v.s. Off-pump (p = 0.003); Off-pump v.s. Beating (p = 0.024).
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test, p = 0.52) and an acceptable prediction power
(C- index = 0.70, p < 0.0001).

DISCUSSION

This study described a risk-prediction model for
major complications after CABG. Such an investiga-
tion could provide useful information for surgeons
when choosing the optimal method for patients with
different preoperative risks, and improve the quality
of postoperative care.(1) In this study, the predicted
risks increased in proportion to the patients’ additive
EuroSCORE. The predicted risks were also signifi-
cantly higher in the cardioplegic patients than in the
non-cardioplegic patients with the same preoperative
EuroSCORE. This phenomenon was unchanged
when adjusted for the experiences of surgeons,
despite the performance of low-volume surgeons
increasing the risk of complications within each
technique. This finding suggested that the techniques
used in cardioplegic CABG (hypothermic CPB,
global myocardial ischemia, aortic cross-clamp)

might increase the risk of major complications, espe-
cially in the high risk patients. The predicted risks in
the off-pump group were considered to be the

Table 2. Comparison of Demographic, Operative, and Postoperative Data of the High-risk Patients (EuroSCORE > 8 ) and Low-risk

Patients (EuroSCORE ≤ 8)

Characteristic High-risk (n = 41) Low-risk (n = 278) p value

Additive EuroSCORE 11 2 3 2 < 0.0001*

Predictive mortality (%) 25 16 3.4 3 < 0.0001*

Observed mortality (%) 34 3.2 < 0.0001*

Performing by low-volume Surgeon (%) 46 7 < 0.0001*

Pump assistance (%) 88 70 0.018*

Complete revascularization (%) 86 91 0.399

Number of bypass graft 3 0.8 3 0.7 0.333

Mechanical circulatory support > 72 h (%) 24 2.5 < 0.0001*

Mechanical ventilation > 72 h (%) 54 11 < 0.0001*

Reopen for hemostasis (%) 15 4 0.013*

New requirement for dialysis (%) 29 3 < 0.0001*

Major stroke (%) 10 4 0.24

Major gastrointestinal complications (%) 10 7 0.52

Sternal wound infection (%) 10 1.4 0.011*

Days of intensive care 7 6 4 4 0.003*

Postoperative hospital days 26 26 18 19 0.085*

*: p < 0.05.

Fig. 1 The relationship between in-hospital mortality and the
number of lethal complications.
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“basic” risk for CABG, which included the adverse
effects of anesthesia, aortic manipulation, and
regional myocardial ischemia during revasculariza-
tion. A common pitfall of off-pump technique is the
occurrence of temporary hypotension during lateral
or posterior revascularization. This temporary
hypotension often induces symptomatic organ
injuries if it persists or occurs frequently during the
operation.(13-15) Maintenance of adequate perfusion
pressure is a major issue during revascularization,
regardless of the operative strategy. Thus, if satisfac-
tory hemodynamics is hard to maintain during revas-
cularization, no hesitation should occur in using a
pump. Based on results in this study, the on-pump
beating CABG did not increase the risk of major
complications significantly when compared to the
off-pump technique in patients with a similar
EuroSCORE. Thus, in view of reducing major post-
operative complications in the patients with a high
EuroSCORE (> 8), the on-pump beating CABG
might be a better substitute than conventional CABG
when the off-pump technique is expected to be risky,
despite no statistical difference occurring between
the two groups in terms of in-hospital mortalities.(13-15)

Four major complications were found to be
directly related to the in-hospital mortality in this
study. They were the requirement of prolonged MCS
or MV support for more than 72 h, acute renal failure
with a new requirement for RD, and major gastroin-
testinal complications. These complications may
occur alone or sequentially. Patients often fall into a
vicious cycle if the first complication is not
addressed properly.(1) In this study, the in-hospital
mortality among patients with only one lethal com-
plication was 12.7%, and it increased to 65.3% in
patients with 2 of these major complications.

The requirement of a prolonged MV support,
without concomitant MCS, was the most common
complication (34/319, 10.6% of patients) in this
study. It was also the most common complication
occurring alone, and was associated with a mortality
of 13.6% (3/22). Prolonged intubation after CABG
has been reported to be associated with advanced
age, intrinsic chronic lung disease, CPB exposure,
unconsciousness, renal failure, heart failure, sternal
wound infection, and sepsis.(4,16) Patients with pro-
longed intubation but no other major complication
tended to have a higher incidence of major stroke
(18% v.s. 3.2%, p = 0.01) and a longer CPB time
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(median 113 v.s. 92, p = 0.055) than patients without
any major complications in this study. Because a pro-
longed MV support is often the first major complica-
tion, a care plan of negative fluid balance and ade-
quate lung expansion may be helpful for patients
receiving pump-assisted CABG. For patients with
poor cardiac function or ischemic mitral regurgita-
tion, the application of cardiotonics and after-load
reduction agents are also crucial to shorten the sup-
porting days of MV.(4)

The requirement of a prolonged MCS was the
most dangerous complication in this study and car-
ried an in-hospital mortality of 47.1% (8/17). As
reported previously,(17) this complication was often
associated with preoperative critical status and emer-
gent operation. Thirty-five percent (5/14) of the
patients supported by ECMO (all were combined
with IABP) and all the 3 patients supported by IABP
only, expired from impaired heart function or associ-
ated multiple organ failure syndrome. Both ECMO
and IABP were short-term MCS designed for bridg-
ing to recovery. In our experience, the possibility of
irreversible heart failure was high if patients failed to
wean ECMO beyond an adequate support of 7 days.
To prevent multiple organ failure associated with a
prolonged use of ECMO, a double-bridge strategy (a
ventricular assist device implantation or heart trans-
plant) should be arranged to increase the overall sur-
vival of these critical patients.(18,19)

Acute renal failure with new requirements for
RD was another critical complication in this study.
Renal injuries during CABG may originate from the
inflammatory reactions of CPB, or the compromised
perfusion status due to low cardiac output at any
time.(3,13,16,20) A new requirement for RD is dangerous
because it is often a sign of multiple organ dysfunc-
tions. The 20 patients with a new requirement for RD
in this study had a mean preoperative creatinine level
of 1.9 mg/dl (median 1.7) and a mean additive
EuroSCORE of 8.9 (median 10). They also had a
mean number of 2.7 (median 3) major complications
and an observed in-hospital mortality of 65% (13/20
patients). Compared to the patients with chronic
renal failure and dialysis in this study, who had a
mean additive EuroSCORE of 5.9 (median 6) and a
mortality of 15% (3/20), patients with a new require-
ment for RD had a higher incidence of preoperative
critical status (0% v.s. 38.1%), recent myocardial
infarction (30% v.s. 50%), emergent operation (0%

v.s. 30%), and pump assistance (80% v.s. 90%). The
higher percentage of critical preoperative status,
pump dependence, multiple organ injuries, and
delayed RD (after failure of high-dose diuretics) may
account for the discrepancy in mortality between the
two groups. Renal replacement therapy, accompanied
with MCS if necessary, should be quickly provided
to selected patients to attenuate the adverse effects of
electrolyte imbalance and volume-overload on the
critical hearts.(21)

Limitations
The study was limited by the small number of

enrolled patients and the retrospective design. A fur-
ther prospective study on the strategy of CABG and
the adverse outcomes is necessary to precisely evalu-
ate and validate the impacts of each complication.

Conclusions
A prolonged dependence (> 72 h) on mechanical

ventilator or circulatory supports, acute renal failure
requiring dialysis, and major gastrointestinal compli-
cations were major postoperative complications
directly associated with the in-hospital mortality of
CABG. The individual risk of having at least one of
these major complications could be predicted by
one’s preoperative EuroSCORE and the strategy of
CABG. A delicate surgical plan tailored by institu-
tional experiences on specific risk factors and
aggressive therapeutic plans for major postoperative
complications may be helpful in persistently improv-
ing the overall safety and efficacy of CABG.
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