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Abstract
Background: Surgical aortic valve replacement (SAVR) is a standard procedure for symptomatic  

aortic valve disease, however, there was a limited data about this procedure in Thailand 
especially in terms of long-term outcomes. This study aims to present mid-term results  
after aortic valve replacement as a single institution.

Methods: A retrospective cohort study was conducted. All 112 consecutive patients who underwent 
isolated SAVR at Ramathibodi hospital between 2010 – 2015 were enrolled in this study. 
Patient characteristics, operative procedures, perioperative complications and postoperative 
outcomes were retrospectively reviewed from medical recording system. The endpoints were 
overall survival at 30 days, 1 years and 5 years, peri-operative and valve-related complications.

Results: There was 112 patients. Seventy-eight (69%) patients were male. Median age was 66  
(IQR 14-87). Median follow-up period was 36 months (IQR 24-60). The most common  
pre-operative clinical symptoms were congestive heart failure followed by myocardial 
infarction and angina pectoris. The majority of pathology was degenerative aortic stenosis. 
Median of Euroscore was 1.5% (0.5-7%). Thirty-day, one-year and three-year survival of  
isolated SAVR was 98, 96 and 96 % respectively. There were 4.4 % of the patients who required 
a permanent pacemaker and stroke rate was 1.8%. In subgroup analysis, there was no 
difference in overall survival between age < 60 and more than 60 years old. (P=0.67) 

Conclusion: An isolate aortic valve replacement is a safe procedure with a low post-operative 
complication and also demonstrate a good long-term outcome.
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บทคัดย่อ

บทน�า: การผ่าตัดเปลี่ยนลิ้นหัวใจบริเวณเอออร์ติคเป็นการผ่าตัดท่ีได้มาตรฐานส�าหรับผู้ป่วยท่ีมีอาการและมีรอยโรค

บรเิวณลิน้หวัใจบริเวณเอออร์ติค การศึกษาชนดินีเ้ป็นการศกึษาเพือ่ศกึษาอตัราการรอดชีวติ และ ภาวะแทรกซ้อน

ของผู้ป่วยที่ได้รับการผ่าตัดเปลี่ยนลิ้นหัวใจบริเวณ เอออร์ติคในโรงพยาบาลรามาธิบดี 

แนวทางวิจัย การศึกษาย้อนหลังเชิงพรรณา: ตั้งแต่ปี 2553-2558 มีผู้ป่วยรับการผ่าตัดเปลี่ยนลิ้นหัวใจบริเวณ 

เอออร์ติค 112 คน ในโรงพยาบาลรามาธิบดี โดยการศึกษานี้เป็นการเก็บรวบรวมโดยใช้ข้อมูลเวชระเบียน 

ในโรงพยาบาลรามาธิบดี

ผลของงานวิจัย: มผีูป่้วยเพศชายจ�านวนทัง้หมด 78 คน และ อายเุฉลีย่ท่ี 65.5 ปี อาการน�าของผูป่้วยมาด้วยหวัใจล้มเหลว  

และ หัวใจขาดเลือดเฉียบพลัน และ เจ็บหน้าอก พยาธิสภาพที่พบบ่อยที่พบ คือโรคลิ้นหัวใจบริเวณเอออร์ติคตีบ 

โดยอตัราการรอดชวีติที ่30 วนั, 1 ปี และ 3 ปี อยูท่ี่ร้อยละ 98, 96 และ 96 ตามล�าดบั โดยอตัราภาวะแทรกซ้อน

ที่ต้องใส่เครื่องกระตุ้นหัวใจอยู่ที่ร้อยละ 4.4 และ สมองขาดเลือด 1.8 และ จากการศึกษาเฉพาะกลุ่มไม่พบ

ความแตกต่างทางนัยสถิติของอัตราการรอดชีวิต ระหว่างผู้ป่วยที่มีอายุมาก และ อายุน้อย

สรุป: การผ่าตัดเปลี่ยนลิ้นหัวใจบริเวณเอออร์ติคเป็นการผ่าตัดท่ีได้มาตรฐาน และ ปลอดภัย โดยมีภาวะแทรกซ้อนต�่า 

และ มีอัตราการรอดชีวิตที่ดี

ค�าส�าคัญ: ผ่าตัดเปลี่ยนลิ้นหัวใจบริเวณเอออร์ติค, ผ่าตัดหัวใจ

วันที่รับบทความ 23 มีนาคม 2563  วันแก้ไขบทความ 25 เมษายน 2563  วันตอบรับบทความ 9 พฤษภาคม 2563
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Introduction
 Natural history of aortic valve stenosis,  
most of patients develop a symptom starting from 
either angina or syncope to congestive heart failure. 
Once, if these lesions are left untreated, it could 
become lethal, with a median survival of less than 
2 years in those with heart failure symptoms1-5. 
Medical therapy is not effective for the long-term 
management of aortic valve disease. Surgical  
aortic valve replacement remains the standard  
of operation in patients with an acceptable risk 
profile.
 In 2016, 15,085 cardiovascular thoracic  
surgery cases had been performed in Thailand  
with 4,608 cases of valvular surgery. An isolated 
aortic valve replacement (AVR) is the most  
common primary valve procedure in Thailand.  
In Ramathibodi hospital, we are tertiary-care center 
which had been operated cardiac surgery more than 
20 year. In recent year, we had been annually 
performed 400 surgical cardiac cases per years.  
The objective of this study was to demonstrate  
in-hospital outcomes and long-term survival  
of patients undergoing surgical AVR as a single 
institution.

Methods
 This study was a retrospective cohort from 
consecutive patients who underwent elective 
surgical AVR in Ramathibodi hospital, Bangkok, 
Thailand between February 2010 and December 
2015. Indications for AVR were a patient who has  
a symptomatic and severe aortic valve disease 
either aortic valve stenosis, regurgitation or mixed 
type6. Preoperative coronary angiography was 
routinely performed in patients whose age over  
45 years or any suspicious of myocardial ischemia 
such as abnormalities of regional wall motion or 
history of chest pain and one or more cardiovascular 
risk factors7. All patients did not have any significant 

stenosis of coronary artery disease. After being 
discharged home, each patient was continuously 
followed up every 1 to 3 months at the cardiovascular 
surgical clinic. Patients whom could not be obtained 
medical records or received emergency operation 
were excluded from this study. The Kaplan-Meier 
was used for survival analysis. Institutional review 
board of research ethic committee has been 
approved with protocol number of ID 01-60-48.

Definition of terms and outcomes
 Elderly is a patient whom age over than  
70 years old8

 Severe aortic valve stenosis was defined  
as aortic valve area less than 1.0 cm2 and mean 
gradient above 40 mmHg by echocardiography6. 
 Severe aortic regurgitation is divided into  
3 categories; Firstly, the qualitative aspect is 
abnormal or flail or large coaptation defect  
for valve morphology, large central color flow  
or dense continuous wave of regurgitant jet, 
holodiastolic flow reversal in descending aorta 
(end-diastolic velocity more than 20 cm/s). 
Secondly, semiquantitative category is vena 
contracta width more than 6 mm and pressure  
half-time less than 200 milliseconds. Lastly, 
quantitative one is an effective regurgitant orifice 
area 30 mm2 or higher and regurgitant volume  
at least 60 ml/beat6.
 Dyslipidemia is defined as elevated total  
or low-density lipoprotein (LDL) cholesterol levels, 
or low levels of high-density lipoprotein (HDL) 
cholesterol. End staged renal disease is defined  
as a presence of renal function with estimated 
glomerular filtration rate (GFR) <15 ml/min. 
Peripheral arterial disease means patients who  
have the ankle-brachial index (ABI) less than 0.9. For 
pre-operative risk score, the logistic EuroSCORE was 
calculated by using the online calculator (http://
www.EuroSCORE.org/calc.html)9.
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 Major adverse cardiovascular and cerebral 
events (MACE)) is all-cause mortality; thrombotic 
vascular events, acute myocardial infarction and 
stroke. In the immediate post-surgical period acute 
myocardial infarction is defined as creatinine kinase 
MB levels higher 80 U/l.
 Post-discharge acute myocardial infarction  
is defined by two out of three of the following 
symptoms: acute chest pain, signs of a new acute 
myocardial infarction on the electrocardiogram  
or elevation of relevant biomarkers. Stroke is stated 
as neurological deficits lasting for more than  
24 hours.10.

Surgical procedure 
 All surgical procedures were performed  
by cardiothoracic surgical staff at Ramathibodi 
hosp i ta l .  SAVR were per formed by us ing 
cardiopulmonary bypass under mild systemic 
hypothermia (30 to 34°C). Myocardial protection 
was achieved using various solution such as blood 
or crystalloid or colloid cardioplegia. For incision, 
there were several approaches using either  
a standard median sternotomy or partial median 
sternotomy or right anterior thoracotomy approach. 
Type of incision and myocardial protection was 
selected by each surgeon. The operating surgeons 
also selected the type of valve prosthesis according 
to patient’s age, underlying disease and by their 
preferences.

Post-operative anticoagulant therapy
 In case of mechanical valve, all patients 
received warfarin within 24 hours after surgery. 
Anticoagulation effect of warfarin was monitored  
by INR level. The acceptable level of INR was 1.8-2.5 
for aortic valve replacement surgery. On the other 
hand, all patients with bioprosthetic valve were 
received both aspirin and warfarin within 24 hours 
postoperatively. All patients will be continued 
warfarin for 3 months with INR level at 1.8-2.5. 
However, aspirin is continuously taken lifelong.

Statistical analysis
 For categorical variables, Chi-square tests, 
Fisher’s exact test were used as appropriate.  
Data with no normal distribution were analyzed  
by Wilcoxon’s rank-sum test. Log rank test were 
analyzed to demonstrated overall survival graph. 
Continuous variables are presented as mean ± 
standard deviation (SD) unless otherwise noted . 
P-values <0.05 were considered statistically 
significant. All statistical analyses were performed 
using STATA statistical software v.14.0 (Texas, USA.

Results
 There were 112 patients who underwent  
AVR at Ramathibodi hospital between 2010  
and 2015. Median age at surgery was 65.5 years.  
The majority of gender was male, 69%. Common 
symptoms were congestive heart failure followed 
by angina, myocardial infarction and stroke in 
86.6%, 8.9%, 2.7% and 1.8%, respectively. The most 
common etiology of aortic valve disease was 
degenerative disease. Bicuspid aortic valve was 
found in 23.2 percent of cases. Left ventricular 
ejection fraction was 57%. Mean average of 
EuroSCORE II  was 1.5% ± 0.5%. All baseline 
characteristics was shown in Table 1.
 Cardiopulmonary bypass time and aortic 
clamp time was 118.5 and 84.9 min, respectively. 
Minimally invasive approach either through  
hemi-sternotomy or anterior thoracotomy in 26.7 
per cent of the patients. Only two patients (1.8%) 
required insertion of an intra-aortic balloon pump 
intra-operatively (Table 2).
 During postoperative period, 2 (1.8%)  
cases required re-operation for the control of 
bleeding. Cardiac arrhythmia was the most common 
complication in 26.8 per cent. Permanent stroke 
was observed in 1.8% of patients. 30-day hospital 
mortality was 1.8%. Causes of death in two cases 
were intra-operative massive bleeding and intracranial 
hemorrhage in the other case (Table 3). Regarding 
mid-term outcomes in median follow-up period  
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of 36 months, there were two patient’s dead within 
6 months after the operation due to sepsis and  
the other from unknown cause (figure 1).

 In subgroup analysis, there were 45 (40%) 
patients who age over than 70 years old. there was 
no different in overall survival between young and 
elderly group. (log rank test 18.2; P=0.67)

Table 1:

Basic characteristics data was shown in Table 1.

Demographics Mean (N = 112) 

Age, mean (SD) 65.5 (12.4)

Male, n (%) 78 (69%)

smoker, n (%) 43 (38%)

Body weight, mean (SD) 63.2 (18)

Height, mean (SD) 156.6 (18)

NYHA, n (%)
 1
 2
 3
 4

30 (26.6%)
56 (50%)

25 (20.5%)
1 (0.9%)

Underlying disease, n (%)
 Stroke
 Diabetes mellitus
 Hypertension
 End stage renal disease
 Atrial fibrillation

10 (8.9%)
25 (22%)

77 (68.7%)
9 (6%)

10 (8.9%)

Clinical presentation, n (%)
 Congestive heart failure
 Myocardial infarction
 Angina pectoris
 Stroke

97 (86.6%)
3 (2.7%)
10 (8.9%)
2 (1.8%) 

Bicuspid aortic valve, n (%) 26 (23.2%)

Etiology, n (%)
 Degenerative valve
 Rheumatic heart disease
 Infective endocarditis
 Prolapse
 other

84 (75%)
6 (5.3%)
7 (6.3%)

14 (12.5%)
1 (0.9%)

Ejection fraction, mean (SD) 57% (16)

Euroscore, mean (range) 1.5% (0.5%-7%)

Echo pre-op data for aortic stenosis
 - Aortic valve area, mean (SD)
 - Mean gradient, mean (SD)

0.74 (0.26)
59.15 (20.7)

NYHA, New York Heart Association
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Table 2:

Operative parameter was shown in Table 2

Operative detail Mean (N = 112) 

CPB time, mean (SD) 121 (28.4)

Aortic clamp time, mean (SD) 86.6 (23)

Implant type, n (%)
 Mechnical valve
 Bioprosthesis valve
 Sutureless valve

70 (62.5%)
36 (32.2%)
6 (5.3%)

IABP (Post-operative), n (%) 2 (1.8%)

Mini-AVR, n (%) 30 (26.7%)
CPB, cardiopulmonary bypass; IABP, intra-aortic balloon pump, AVR, aortic valve replacement

Table 3:

Post-operative event was shown in Table 3.

Post-operative event Mean (N = 112) 

Reoperation for control bleeding, n (%) 2 (1.8%)

Post-operative arrhythmia, n (%) 30 (26.8%)

CVA (permanent), n (%) 2 (1.8%)

Heart block (need permanent pacemaker), n (%) 5 (4.4%)

30-day hospital mortality, n (%) 2 (1.8%)
CVA, cerebrovascular event

Figure 1: Mid-term outcome of over survival after patients received aortic valve replacement (Figure 1.)
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Discussion
 In the current era with modern technology,  
a number of surgical aortic valve replacement  
cases have been decreasing and replaced by 
percutaneous approach. Leon et al and Makkar et al 
have published benefits of percutaneous valve 
replacement over medical therapy in inoperable 
high-risk patients11-12. In 2015, Micheal et al also 
reported their results that percutaneous valve 
implantation could be performed as an alternative 
to surgery in high surgical risk cohort 13.
 However, there are two important findings 
emerged from this contemporary study. Firstly, the 
short- and long-term prognosis in patients undergoing 
SAVR at our institution were excellent compared  
to the expected survival in symptomatic patients 
with aortic valve disease which is in the range of  
2 to 3 years and also comparable with other 
national countries base study result14-16. Secondly, 
the rate of postoperative complications of SAVR  
in our study was also acceptable. Only 1.7 per cent 
developed stroke and also 4.46 percent required 
permanent pacemaker. Comparing with the 
percutaneous valve series reported by Micheal et al 
demonstrated that twenty percent of patients 
requiring implantation of permanent pacemaker 
and three percent with stroke13.
 In this study, there are many limitations  
such as short follow-up time, retrospective nature 
and completeness of data collection. 

Conclusion
 In conclusion, long term survival after aortic 
valve surgery is excellent according to our result. 
We believe that surgical aortic valve replacement 
remains the gold standard of treatment in low  
and intermediate risk operable symptomatic aortic 
valve disease. However, the decision making should 
be based on the multidisciplinary team, including 
cardiologist, cardiac surgeon, anesthesiologist  
and also the patients, discussion. Further study  

in large-scale multicenter cohorts may improve  
the outcomes by helping in establishment of best 
practice for the patients.
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