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Abstract 

Aortic coarctation is a congenital vascular lesion, usually diagnosed and corrected in childhood or early adulthood. Most of the untreated patients 

with aortic coarctation die before the age of 50 years. Coarctation with cardiac lesions is a complex clinical situation that necessitates surgical 

treatment of different pathologies with different strategies. 

In this, study we report two-staged surgical treatment of aortic coarctation with severe aortic stenosis consist of aortic valve replacement and aorto-

subclavian bypass in a 63-year-old male patient. 
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Öz 

Aort koarktasyonu genellikle çocuklukta ve ergenliğin erken dönemlerinde teşhis edilen ve düzeltilen konjenitalvasküler bir lezyondur. Aort 

koarktasyonu olan ve tedavi edilmeyen hastaların çoğu 50 yaşından önce ölür. Koarktasyonun, kardiyak lezyonlarla birliktelik gösterdiği durumlar, 

farklı patolojilerin farklı stratejilerle cerrahi tedavisini gerektiren karmaşık bir klinik durumdur.  

Bu çalışmada 63 yaşındaki erkek hastada ciddi aort stenozunun eşlik ettiği aort koarktasyonunun, aort kapak replasmanı ve aorto-subklaviyan 

baypastan oluşan iki aşamalı cerrahi tedavisini sunduk. 
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Introduction 

 
Coarctation of the aorta is the narrowing of the thoracic 

aorta distal to the left subclavian artery and one of the most 

common congenital heart diseases with an incidence of 5-

10%.1 It is usually accompanied by other cardiac pathologies 

such as mitral valve stenosis, bicuspid aortic valve, 

subvalvular, valvular, or supravalvular aortic stenosis, or 

complex congenital heart defects. The mean survey is 34 

years and the mortality rate up to 80% before the fifth 

decade if left untreated.2 

 Treatment modalities are surgery, balloon angioplasty and 

endovascular stenting.3Beside this, coarctation of the aorta 

with cardiac lesions is a major clinical challenge thus the 

pathology exists in two separate anatomical locations. 

Especially in adults aneurismal changes or calcification of 

the lesion and risk of massive hemorrhage due to expanded 

collateral arteries increase its surgical difficulty. So the 

lesion that should be corrected first and the type and the 

timing of the procedure has vital importance to avoid from 

morbidity and mortality.4,5 

 In this report we present the two-staged surgical treatment 

of a 63-year-old male patient with aortic coarctation 

accompanied by aortic stenosis, initially aortic valve 

replacement than correction of coarctation to protect left 

ventricle due to a sudden decrease of afterload and to enable 

myocardial and coronary flow redistribution. 

 

Case Report 

 
A 63-year-old male patient was admitted to our department 

with the complaint of uncontrolled hypertension, dyspnea 

and fatigue. His medical history revealed resistant, long-

standing hypertension. The patient was first diagnosed with 

hypertension nearly twenty years ago and an angiotensin 

converting enzyme inhibitor was started as initial therapy. 

Although different anti-hypertensive treatment modalities 

had been used, his arterial blood pressure could not be 

controlled since the first diagnoses. Physical examination 

revealed 200/120 mmHg arterial blood pressure in his upper 

extremities and 90/60 mmHg in lower extremities. There 

was no difference between the upper extremities in the 

subject of arterial blood pressure measurements. Femoral 

pulses were diminished. Mid-systolic ejection murmur over 

the right second inter-costal space with radiation into the 

neck was heard via auscultation. Electrocardiographic 

analysis showed left ventricular hypertrophy. Transthoracic 

echocardiography revealed a 75 mmHg peak gradient and 

0.7 cm2 surface area in the aortic valve. The left ventricular 

ejection fraction was 55%. Before the management of the 

aortic stenosis a coronary angiogram was performed. There 

was no significant luminal coronary disease but coarctation 

of descending aorta was detected in aortography. The 

gradient was measured 70 mmHg between the ascending 

aorta and descending aorta. To determine the structure of the 

coarctation computerized tomography angiography was 

performed and an image compatible with preductal type, 

severe aortic coarctation distal to the left subclavian artery 

was obtained (Figure 1). After informed consent two-staged 

surgical treatment was planned for the patient. First, aortic 

valve replacement with 22 no mechanical valve was 

performed via median sternotomy with a two-staged aortic 

cannula (femoral and ascending aorta) because we aimed to 

supply blood flow distal part of the coarctation. Six weeks 

after this operation coarctation was corrected with aorto-

subclavian bypass by using an 18 mm Dacron graft via left 

thoracotomy (Figure 2). The patient was discharged on 

postoperative eighth and sixth days, respectively. He was 

uneventful in the two-year follow-up period. 

 

 
Figure 1. Aortic coarctation in preoperative CT angiography 

image 
 

 
Figure 2. Intraoperative image of aorto-subclavian bypass with 

Dacron graft 
 

Discussion 

 
Although aortic coarctation is generally diagnosed and 

corrected in early childhood, it is frequently diagnosed in 

adulthood because some patients can remain symptom-free 

for several years.6 Only 5% of the patients die older than 60 

years.7 Major causes of death in these patients are usually 

secondary to heart failure, coronary artery disease, infective 

endocarditis, aortic rupture/dissection, concomitant aortic 

valve disease or cerebral hemorrhage.8 Coarctation of the 

aorta increases the left ventricular afterload and leads to 

compensatory hypertrophy, left ventricular systolic 

dysfunction and formation of collateral pathways via the 

intercostal arteries. Adult type coarctation is usually 

associated with hypertension and may be diagnosed 

incidentally when investigated for systemic hypertension.2 

There are evidences in the literature that surgical repair of 

the aortic coarctation in patients after 20 years old, reduces 

the systolic hypertension.9 

 Treatment strategies of aortic coarctation and the 

accompanying cardiac anomalies include surgery, balloon 

angioplasty and endovascular stenting.4Since the first 

coarctation repair operation was in 1944, the optimum 

surgical approach and the timing of the surgery remain 

controversial. Additionally, in cases with cardiac defects, 

there is a discussion on the subject of the lesion which 

should be corrected first.5 Severe coarctation of aorta with 

intra-cardiac pathology such as severe valvular stenosis or 

regurgitation and/or coronary artery disease in elderly 

patients requires surgery.8 Surgical approaches include 
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single-stage and two-stage operations. One-stage aortic 

valve repair and consequent repair for aortic coarctation are 

related with heart failure and life-threatening ventricular 

arrhythmias. Global myocardial ischemia and impaired 

coronary blood supply in hypertrophied hearts with low 

perfusion are responsible for this situation. Furthermore, the 

organ systems distal to the stenotic region exposed to 

hypoperfusion. Similarly, bleeding and hemodynamic 

instability, coagulation and renal disorders and hypertensive 

complications may occur in that patients.10 Additionally, 

increased postoperative pain and atelectasis due to 

simultaneous thoracotomy and sternotomy in the single-

stage procedure are clinical issues to cope.4 

Aortic valve stenosis and coarctation of the aorta cause two 

forms of pressure; increased afterload on the left ventricle 

due to stenotic valves and increased backward pressure due 

to narrowed aortic part.11 If the coarctation is repaired first 

myocardial blood flow substantially reduces due to acute 

decrease in systemic vascular resistance. This leads to acute 

myocardial hypoperfusion. The sudden drop in systemic 

vascular resistance during diastole in the hypertrophied 

ventricle of aortic stenosis results in myocardial ischemia. 

Two-stage repair also maintains the recovery of the 

myocardium and redistribution of the coronary blood flow 

during the period between the two operations.12 Effective 

collateral circulation around the obstructed aortic segment 

was revealed in several studies which minimalize the 

intraoperative bleeding.13  Decreasing in the myocardial and 

cerebral blood flow in one-stage operation due to 

simultaneous intervention to the both stenosis, can be 

avoided in two-stage operation.14 In patients coarctation 

with aortic stenosis, it will be better to perform the first 

intervention for aortic stenosis. The operation that is 

oriented to coarctation could be performed 6-8 weeks after 

the initial process. Thus, the perfusion of left ventricle due 

to sudden decrease of afterload will not be affected. 

In conclusion, time and the type of the operation for 

coarctation of aorta with intracardiac pathologies should be 

planned accurately to prevent postoperative complications. 
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