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Abstract This study aimed to investigate the 30-day mortality rate, postoperative complications, and factors as—
sociated with short-term mortality among patients undergoing open heart surgery in a regional hospital in
Thailand. A retrospective study was conducted using data from 106 patients who underwent open heart surgery
at Trang Hospital, Thailand, between July 2022 and June 2024. The primary outcome was the 30-day mor-
tality rate, while secondary outcomes included various postoperative complications and associated risk factors.
Logistic regression analysis was employed to identify predictors of mortality. The results showed that six pa-
tients died within 30 days after surgery, representing a 30-day mortality rate of 5.7%. The rates of major
complications were as follows: arrhythmias 21.7%, pulmonary or bloodstream infections 12.3%, kidney
failure requiring dialysis 4.7%, stroke 2.8%, reoperation 2.8%, and deep sternal wound infection 0.9%. Pre-
operative factors significantly associated with 30-day mortality included older age and lower left ventricular
ejection fraction, whereas postoperative predictors were stroke and kidney failure requiring dialysis. Moreover,
patients with a predicted 30-day mortality rate greater than 8% according to the EuroSCORE II or GERAA -
DA model had a substantially higher risk of death. In conclusion, the 30-day mortality rate after open heart
surgery in this regional hospital remained relatively high compared with national reports. Advanced age, im-
paired cardiac function, and serious postoperative complications, particularly stroke and renal failure, were key
determinants of early mortality. These findings underscore the importance of strengthening perioperative man-
agement, optimizing surgical risk assessment, and improving postoperative monitoring systems in regional

hospital settings to reduce adverse outcomes.
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Introduction less experienced cardiac surgeons and a low volume
Reports on the outcomes for the patient after open of cases, were limited. This study aimed at investi-

heart surgery in a regional hospital, which usually has  gating the short-term outcomes of open heart surgery
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in a regional hospital setting. Open heart surgery in
Thailand began in 1959, but systematic data collec-
tion on surgical outcomes only began in 2003. The
reported mortality rate for patients undergoing elective
open heart surgery was between 2.3% and 4.8% W,
Initially, open heart surgery was largely limited to
university hospitals, resulting in long waiting times
for patients. However, following the establishment of
the National Health Security Office in 2002, provin-
cial hospitals were encouraged to develop the capac-
ity to perform open heart surgeries to improve acces-
sibility and reduce treatment delays(z). In recent years,
open heart surgery has become more widely practised
across Thailand, and various models for predicting
short-term outcomes after surgery have been devel-
oped. Among these, the European System for Cardi-
ac Operative Risk Evaluation IT (EuroSCORE II) and
the Society of Thoracic Surgeons (STS) risk score are
the most commonly used to predict 30-day mortali-
ty following cardiac surgery(S'S). In emergency cases
such as acute aortic dissection type A, the German
Registry for Acute Aortic Dissection type A (GER-
AADA) score is applied to estimate early mortality(e).
These predictive models provide cardiac surgeons with
useful tools for evaluating operative risks, assessing
performance, and comparing patient outcomes with
international benchmarks.

In addition to risk-prediction models, the experi-
ence of the cardiac surgeon and the surgical volume
of the hospital play a critical role in determining
postoperative outcomes. Several studies have demon-
strated that hospitals and surgeons with higher case
volumes and greater experience have significantly
lower rates of mortality and complications compared

to those with limited experience or lower surgical

volume™®. Consequently, regional hospitals, where
cardiac surgery programmes are relatively new and the
number of cases performed annually is often limited,
may face challenges in achieving comparable outcomes
to high-volume tertiary centers.

Despite the expansion of cardiac surgery services
in regional hospitals across Thailand, evidence on
short-term outcomes and mortality risk factors in these
settings remains scarce. Most existing data originate
from universities or specialized cardiac centers, leav-
ing an important gap in understanding the safety and
quality of open heart surgery in regional contexts. This
study, therefore, aimed to investigate the 30-day
mortality rate, postoperative complications, and factors
associated with short-term mortality among patients
undergoing open heart surgery in a regional hospital.
The findings from this study were expected to provide
valuable insights for improving perioperative manage-
ment and enhancing surgical safety in similar health-

care settings across the country.

Methods

This retrospective study was conducted using data
from patients who underwent open heart surgery at
Trang Hospital, a regional hospital in southern Thai-
land, between July 2022 and June 2024. The pri-
mary outcome was the 30-day mortality rate, while
secondary outcomes included postoperative compli—
cations and factors associated with mortality. Data
were obtained from patient medical records and op-
erative reports. The inclusion criteria were adult pa-
tients aged 18 to 90 years who underwent open heart
surgery during the study period. Patients whose sur—
geries were performed by invited external surgeons

with advanced subspecialty experience were excluded
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to ensure the analysis reflected outcomes within the
hospital’s standard practice setting.

Demographic, clinical, and operative data were
collected, including age, sex, comorbidities, left ven-
tricular ejection fraction, urgency of surgery, and type
of procedure. The predicted 30-day mortality rate was
calculated using the EuroSCORE II model for most
patients and the GERAADA score for those with acute
aortic dissection type A. Postoperative complications
such as stroke, renal failure requiring dialysis, reop-
eration, arrhythmias, deep sternal wound infection,
and pulmonary or bloodstream infections were record-
ed within 30 days of surgery.

Categorical variables were summarized as frequen-
cy and percentage, whereas continuous variables were
described as mean and standard deviation for normal-
ly distributed data or as median and interquartile range

for non-normally distributed data. Logistic regression

analysis was performed to identify factors associated
with 30-day mortality. Variables with a p-value of
less than 0.2 in univariate analysis were entered into
multivariate logistic regression using a backward step-
wise selection method based on the Akaike Informa-
tion Criterion (AIC). Adjusted odds ratios (ORs) with
95% confidence intervals (CIs) were reported. All
statistical analyses were conducted using IBM SPSS
Statistics version 30. This study was approved by the
Trang Hospital Research Ethics Committee (No.
060/10-2567).

Results
A total of 106 patients who underwent open heart
surgery between July 2022 and June 2024 were
included in this study. The baseline demographic and
clinical characteristics are presented in Table 1. The

median age of the patients was 63 years (interquartile

Table 1 Baseline demographic and clinical characteristics of patients undergoing open heart surgery (n = 106)

Variable Value Variable Value
Number % Number %

Male, n (%) 73 68.9 Urgency of surgery, n (%)

Body mass index (kg/m”) 1. Elective 88 83.0
Median, IQR) 23.65 (20.9, 26.7) 2. Urgency/Emergency* 18 17.0

Age (year), (median, IQR) 63 53,69 Procedure, n (%)

Underlying disease, n (%) 1. Coronary artery bypass grafting 67 63.2
1. Diabetes mellitus 32 30.2 2. Single valvular heart surgery 15 14.2
2. Hypertension 72 67.9 3. Aortic surgery 4 3.8
3. Dyslipidemia 65 61.3 4. Congenital heart surgery 2 1.9
5. Cerebrovascular disease 17 16.0 5. Multiprocedural surgery 18 17.0
6. Chronic obstructive pulmonary disease 3 2.8 Predicted 30-day mortality rate (%)

7. Chronic kidney disease 31 29.2 Median (IQR)} 1.48 (0.9, 3.6)

Left ventricular ejection fraction (%) Length of hospital stay after surgery (day),

Median, IQR) 60 (47, 67) Median, IQR) 5 (5,6)

Remark: * Patients requiring surgery during hospitalization. { Calculated using EuroSCORE II or GERAADA score

(for aortic dissection type A). IQR = interquartile range
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range [IQR] = 53-69), and 68.9% were male. The
most common underlying diseases were hypertension
(67.9%), dyslipidemia (61.3%), and diabetes mel-
litus (30.2%). The median left ventricular ejection
fraction (LVEF) was 60% (IQR = 47-67). Most
surgeries were elective (83.0%), and the remaining
17.0% were urgent or emergency procedures. Coro-
nary artery bypass grafting (CABG) was the most
frequently performed operation (63.2%), followed by
single valvular surgery (14.2%) and multiple proce-
dures (17.0%). The overall median predicted 30-day
mortality rate, calculated by EuroSCORE II or the
GERAADA score for aortic dissection type A, was
1.48% (IQR = 0.9-3.6). The median length of
postoperative hospital stay was 5 days (IQR = 5-6).

Within 30 days of surgery, six patients died, cor—
responding to a 30-day mortality rate of 5.7%. Among
these, two deaths (1.9%) were due to cardiac causes,
both from sustained ventricular arrhythmia, while four
deaths (3.8%) were attributed to non-cardiac causes.
The overall rates of postoperative complications are
summarized in Table 2. The most frequent complica-
tion was arrhythmia requiring medication or device

support, occurring in 21.7% of patients. Pulmonary

or bloodstream infection occurred in 12.3% of cases,
followed by renal failure requiring dialysis (4.7%),
stroke (2.8%), reoperation (2.8%), and deep sternal
wound infection (0.9%).

The results of multivariate logistic regression
analysis examining the association between clinical
factors and 30-day mortality are shown in Table 3.
In the first model, which analysed individual preop-
erative and postoperative variables, older age (odds
ratio [OR] = 1.19, 95% confidence interval [CI] =
1.02-1.40, p = 0.032), lower left ventricular ejec-
tion fraction (OR = 0.91, 95% CI = 0.84-0.98, p
= 0.016), and postoperative stroke (OR = 87.54,
95% CI = 2.40-3196.56, p = 0.015) were signifi-
cantly associated with increased mortality. In the
second model, which incorporated the preoperative
predicted mortality risk, a EuroSCORE II or GER-
AADA predicted 30-day mortality greater than 8%
(OR =13.04, 95% CI = 1.80-94.19, p = 0.011)
and postoperative renal failure requiring dialysis (OR
=15.49,95% CI=1.30-183.94, p = 0.030) were
identified as significant predictors. Postoperative stroke
also demonstrated a trend toward higher mortality risk

(OR = 12.87, p = 0.108).

Table 2 Postoperative complications within 30 days after open heart surgery (n = 106)

Type of complication Number of patients %
Stroke 3 2.8
Renal failure requiring renal replacement therapy 5 4.7
Reoperation 3 2.8
Arrhythmia requiring medication or specific devices 23 21.7
Deep sternal wound infection 1 0.9
Pulmonary or bloodstream infection 13 12.3
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Table 3. Multivariate logistic regression analysis of factors associated with 30-day mortality after open heart surgery

Variable Multivariate analysis
Odds Ratio (95% CI) p-value
Model 1: Individual pre- and postoperative factors
Age (per year increase) 1.19 (1.02-1.40) 0.032
Left ventricular ejection fraction (%) 0.91 (0.84-0.98) 0.016
Postoperative stroke 87.54  (2.40-3196.56) 0.015
Model 2: Combined preoperative risk and postoperative complications
Predicted 30-day mortality > 8% * 13.04 (1.80-94.19) 0.011
Postoperative stroke 12.87 (0.57-290.30) 0.108
Postoperative renal failure requiring renal replacement therapy 15.49 (1.30-183.94) 0.030

*Predicted by EuroSCORE II or GERAADA score (for aortic dissection type A), CI = confidence interval.

Discussion

The study found that the 30-day mortality rate
after open heart surgery in the regional hospital is
relatively high at 5.7%. This is in contrast to the
predicted 30-day mortality rates based on EuroSCORE
II or GERAADA score for emergency aortic dissection
(Stanford type A), which have a median of 1.489% %,
The mortality rate in this study is also higher than that
reported by Arayawudhikul et al.””, which was 2.3%
for open heart surgery in a regional hospital. This
discrepancy may be due to lower experience and low-
er case volume at the institution. Studies by Moon et
al., Naito et al., and the STS Adult Cardiac Surgery
Database also indicate that the experience and case
volume of the institution affect the 30-day mortality
rate post-surgery "%,

The analysis of causes of death following open
heart surgery revealed that one-third of the patients
died due to cardiac-related issues. The cause of death
in both cases was attributed to sustained ventricular
arrhythmia, with both patients passing away in the

general surgical ward. A study by El-Chami et al.

found that the presence of sustained ventricular ar-
rhythmia after surgery significantly increases the
mortality rate in patients, particularly among older
patients, those with peripheral artery disease, those
with low left ventricular ejection fraction, and those
undergoing emergency surgery. This condition has a
statistically significantly higher occurrence in these
groups(g). Management of this condition includes close
monitoring, addressing underlying causes, and the
administration of antiarrhythmic drugs or electrical
cardioversion'?. Therefore, patients at risk for sus-
tained ventricular arrhythmia should be closely mon-
itored and ready for treatment at all times, ideally in
a specialised unit for postoperative cardiac care. Be-
cause the regional hospital does not have a specialised
unit for postoperative cardiac care, this could be the
reason why the 30-day mortality rate after open heart
surgery is relatively high in the regional hospital.
Regarding complications following open heart
surgery, the data analysis revealed the rates of various
complications as follows: stroke at 2.89%, kidney

failure at 4.7%, reoperation at 2.8%, arrhythmias at
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21.7%, mediastinal wound infections at 0.9%, and
infections in the lungs or bloodstream at 12.3%. These
complication rates are relatively comparable to those
reported in the STS Adult Cardiac Surgery Database,
which shows rates for stroke, kidney failure, reoper-
ation, arrhythmias, and mediastinal wound infections
at 0.9-3.1%, 1.2-8.6%, 3.0-7.2%, 26.4-37.4%,
and 0.03-0.6%, respectively *.

Multivariate analysis identified several independent
risk factors associated with 30-day mortality. In the
first model, older age, lower left ventricular ejection
fraction, and postoperative stroke were significant
predictors of death. Both age and LVEF are well-es-
tablished predictors in many risk-prediction models
for cardiac surgery, including EuroSCORE II and
other validated indices®'""®. Postoperative stroke,
which often reflects intraoperative embolic events or
hypoperfusion, has also been reported as a major de-
terminant of early mortality after cardiac surgery a8,
In the second model, patients with a preoperative
predicted 30-day mortality exceeding 8% and those
who developed acute kidney injury requiring dialysis
postoperatively had markedly higher mortality risk.
This finding is consistent with previous research show-
ing that acute kidney injury remains one of the stron-
gest predictors of early postoperative death and pro-
longed hospital stay following cardiac surgery””'®.

The overall findings of this study highlight the
challenges of providing complex cardiac surgery in
regional hospitals. Limited case volume, lack of spe-
cialized postoperative care units, and restricted access
to advanced monitoring may all contribute to poorer
outcomes compared with tertiary centers. However,
the successful implementation of open heart surgery

programmes in regional settings remains essential for

equitable access to cardiac care across Thailand.
Strengthening perioperative management, improving
infection control practices, and establishing dedicated
cardiac postoperative monitoring units could help
reduce complications and mortality in these hospitals.

This study has several limitations. The retrospec-
tive single-center design and relatively small sample
size limit the generalizability of the findings. The study
also focused on short-term outcomes, and long-term
mortality or morbidity data were not available. Nev-
ertheless, this study provides valuable preliminary
evidence from a real-world regional hospital context
and highlights key factors that may guide risk strati-
fication and quality improvement efforts in similar
healthcare settings. Future multicenter prospective
studies with larger sample sizes are warranted to val-
idate these findings and to develop context-appropri-
ate strategies for improving cardiac surgical outcomes
in regional hospitals.

Conclusions

The 30-day mortality rate after open heart surgery
in this regional hospital was 5.7%, higher than na-
tional averages. The most frequent complications were
arrhythmia, pulmonary or bloodstream infection, and
renal failure requiring dialysis. Advanced age, reduced
left ventricular ejection fraction, and severe postop-
erative events, particularly stroke and kidney injury,
were significant predictors of early mortality. Strength-
ening perioperative care and postoperative monitoring
may help reduce these adverse outcomes and improve

surgical safety in regional hospitals.
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