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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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less experienced cardiac surgeons and a low volume 

of cases, were limited. This study aimed at investi-

gating the short-term outcomes of open heart surgery 

Introduction
Reports on the outcomes for the patient after open 

heart surgery in a regional hospital, which usually has 
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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% (1). 

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(2). 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 II (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(3-5). 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(6). 

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(7,8). 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

                                                        Number     %

Male, n (%)	 73 	 68.9

Body mass index (kg/m2) 

 Median, IQR)                                   23.65 (20.9, 26.7)

Age (year), (median, IQR)	 63 	 53,69

Underlying disease, n (%)	

 1. Diabetes mellitus 	 32 	 30.2

 2. Hypertension 	 72 	 67.9

 3. Dyslipidemia 	 65 	 61.3

 5. Cerebrovascular disease 	 17 	 16.0

 6. Chronic obstructive pulmonary disease 	 3 	 2.8

 7. Chronic kidney disease 	 31 	 29.2

Left ventricular ejection fraction (%)

 Median, IQR)                                             60 (47, 67)

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

               (for aortic dissection type A). IQR = interquartile range

                    Variable	                           Value

                                                        Number     %

Urgency of surgery, n (%)	

 1. Elective	 88 	 83.0

 2. Urgency/Emergency*	 18 	 17.0

Procedure, n (%)	

 1. Coronary artery bypass grafting	 67 	 63.2

 2. Single valvular heart surgery	 15 	 14.2

 3. Aortic surgery	 4 	 3.8

 4. Congenital heart surgery	 2 	 1.9

 5. Multiprocedural surgery	 18 	 17.0

Predicted 30-day mortality rate (%) 

 Median (IQR)†                                       1.48 (0.9, 3.6)

Length of hospital stay after surgery (day), 

 Median, IQR)                                                    5 (5,6)
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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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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 1.48%(3,6). 

The mortality rate in this study is also higher than that 

reported by Arayawudhikul et al.(2), 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(4,7,8).

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(9). Management of this condition includes close 

monitoring, addressing underlying causes, and the 

administration of antiarrhythmic drugs or electrical 

cardioversion(10). 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 2.8%, kidney 

failure at 4.7%, reoperation at 2.8%, arrhythmias at 

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.
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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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บทคัดัย่่อ:		  การศึกึษานี้้�มีวัีัตถุุประสงค์์เพ่ื่�อศึกึษาอัตัราการเสียีชีีวิิตภายใน 30 วััน ภาวะแทรกซ้้อนหลัังผ่่าตัดั และปััจจััย

ที่่�สัมัพัันธ์ก์ับัการเสียีชีีวิิตระยะสั้้�นในผู้้�ป่วยที่่�เข้้ารัับการผ่่าตัดัหััวใจแบบเปิิดในโรงพยาบาลระดับัภููมิิภาค โดย

เป็็นการศึกึษาแบบย้อนหลัังในผู้้�ป่วย 106 ราย ที่่�เข้้ารัับการผ่่าตัดัหััวใจแบบเปิิด ณ โรงพยาบาลตรััง ระหว่่าง

เดืือนกรกฎาคม พ.ศ. 2565 ถึงึเดืือนมิถุิุนายน พ.ศ. 2567 โดยมีตีัวัชี้้� วััดหลัักคืืออัตัราการเสียีชีีวิิตภายใน 30 

วัันหลัังผ่่าตัดั ส่่วนตััวชี้้� วััดรอง ได้้แก่่ ภาวะแทรกซ้้อนหลัังผ่่าตัดัและปััจจััยเสี่่�ยงที่่�เกี่่�ยวข้้อง โดยใช้้การวิิเคราะห์์

ถดถอยโลจิิสติกิเพ่ื่�อระบุุปััจจััยพยากรณ์ก์ารเสียีชีีวิิต ซึ่่�งผลการศึกึษาพบว่ามีีผู้้�ป่วยที่่�เสียีชีีวิิตภายใน 30 วัันหลััง

ผ่่าตัดัจำำ�นวน 6 ราย คิิดเป็็นร้้อยละ 5.7 ส่่วนภาวะแทรกซ้้อนที่่�พบบ่อย ได้้แก่่ ภาวะหััวใจเต้้นผิดิจัังหวะ ร้้อยละ 

21.7 การติดิเชื้้� อในปอดหรืือกระแสเลืือด ร้้อยละ 12.3 ภาวะไตวายที่่�ต้้องล้้างไต ร้้อยละ 4.7 โรคหลอดเลืือด-

สมอง ร้้อยละ 2.8 การผ่่าตััดซ้ำำ�� ร้้อยละ 2.8 และการติิดเชื้้� อแบบลึกที่่�แผลหน้้าอก ร้้อยละ 0.9 โดยปััจจััยก่่อน

ผ่่าตััดที่่�มีีความสัมัพัันธ์์กัับการเสียีชีีวิิต ได้้แก่่ อายุุที่่�มากขึ้้�นและการบีีบตััวของหััวใจห้้องล่่างซ้้ายที่่�ต่ำำ��ลง ส่่วน

ปััจจััยหลัังผ่่าตััดที่่�สััมพัันธ์์กัับการเสีียชีีวิิต ได้้แก่่ ภาวะโรคหลอดเลืือดสมองและภาวะไตวายที่่�ต้้องล้้างไต 

นอกจากนี้้� ผู้้�ป่วยที่่�มีีค่่าความเสี่่�ยงการเสียีชีีวิิตมากกว่่าร้้อยละ 8 ตามแบบจำำ�ลองต่่างๆ จะมีีความเสี่่�ยงต่่อการ

เสียีชีีวิิตสููงขึ้้�นอย่่างมีีนััยสำำ�คััญ ดังันั้้�นจึึงสรุปุได้้ว่่า อัตัราการเสียีชีีวิิตภายใน 30 วัันหลัังการผ่่าตัดัหััวใจแบบเปิิด

ในโรงพยาบาลระดัับภููมิิภาคยัังคงสููงกว่่าค่่ามาตรฐานระดัับประเทศ โดยปััจจััยสำำ�คััญที่่�เกี่่�ยวข้้องได้้แก่่ อายุุที่่�

มากขึ้้�น การทำำ�งานของหััวใจที่่�ลดลง และภาวะแทรกซ้้อนรุุนแรงหลัังผ่่าตััด โดยเฉพาะโรคหลอดเลืือดสมอง

และภาวะไตวายที่่�ต้้องล้้างไต ทั้้�งนี้้�  การพััฒนาแนวทางการดููแลผู้้�ป่วยระหว่่างการผ่่าตัดั การประเมินิความเสี่่�ยง

ก่่อนผ่่าตััดอย่่างเหมาะสม และการติิดตามเฝ้้าระวัังหลัังผ่่าตััดอย่่างใกล้้ชิิด เป็็นแนวทางสำำ�คััญในการลดอัตัรา

การเสียีชีีวิิตในโรงพยาบาลระดับัภููมิิภาค
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