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Introduction

The patent ductus arteriosus (PDA) is the patency of ductus 
arteriosus connecting the descending aorta just distal to the left 
subclavian artery to the pulmonary trunk after fetal life. In the normal
full-term newborn, the ductus arteriosus functionally closes shortly
after birth due to increase in partial pressure of oxygen and decreased
synthesis of prostaglandins (1). Anatomical closure completes after
few weeks from birth, by intimal proliferation and fibrosis (2).
Occasionally, ductus fails to close and can be seen at older ages
uncommonly (3).

Case report

A 42-year-old woman applied to general health provider because of
nonspecific upper respiratory tract infection. On routine physical
examination, low-grade continuous murmur, peaking in late systole
was heard incidentally in the second left intercostal space. Then the
patient was referred to our clinic for further examination. Physical 
findings other than the low-grade murmur were unremarkable.
Electrocardiogram, chest X-ray and laboratory tests were normal.
Transthoracic echocardiography demonstrated an abnormal turbulent
flow from the descending aorta to the pulmonary trunk in the suprasternal
view. The left atrial and left ventricular dimensions and pulmonary 
arterial pressure were all normal. In order to determine the accurate
anatomical localization, computerized tomography angiography (CTA)

was performed. It was reported firstly that an abnormal connection
was present between the ascending aorta and the pulmonary artery in
the axial 2-dimensional view (Fig. 1). Because of this type of connection
is seen uncommonly at older ages and the patient was asymptomatic,
selective aortic angiography was performed and the small PDA was
seen between the descending aorta just distal to the left subclavian
artery origin and the left pulmonary artery on lateral projection with 30
degrees cranial angulation (Fig. 2). The coronary angiogram was 
normal. After that, the patient was consulted by radiology department
for reexamination of previous images and then, 3-dimensional 
reconstructed views showed the exact location of the communication
between the descending aorta after the origin of subclavian artery and
the left pulmonary artery (Fig. 3).

Discussion

The patent ductus arteriosus usually closes after birth and if it
remains open, this may cause heart failure and pulmonary 
hypertension resulting from a large left-to-right shunt and rarely ductus
arteriosus endarteritis (4, 5). In its simple isolated form, the patient with
PDA is often asymptomatic. The age of patient at diagnosis varies from
infancy to old age. The diagnosis can be made clinically and confirmed
by echocardiography, CTA, magnetic resonance imaging or selective
catheterization (6).

Transthoracic echocardiography is the initial diagnostic technique
for the evaluation of patients with suspected congenital cardiac 
diseases. However, use of this modality is not sufficient due to several
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limitations in the examination of great vessels, intracardiac anomalies,
pulmonary veins and coronary arteries. Echocardiographic detection of
PDA is based on the presence of left-sided cardiac chamber dilatation
and the turbulent flow in the proximal pulmonary artery. Because

asymptomatic PDAs are usually small, they can easily be missed during
routine echocardiographic examination (7). Transesophageal 
echocardiography is highly sensitive and specific in the detection of
PDA in adolescents and adults, but it is invasive and necessitates local
or sometimes general anesthesia (8).

Computerized tomography angiography is an examination using
X-rays to visualize blood flow in arterial and venous vessels 
throughout the body. It is a promising noninvasive technique for the
evaluation of the congenital cardiac anomalies and complex cases
with concomitant abnormalities can be accurately examined by using
multiplanar reconstruction images. Computerized tomography
angiography provides detailed information about the precise location
and size of PDA, presence of calcification and relationship to 
adjacent anatomic structures (7).

The CTA images of blood vessels anywhere in the body may be 
misevaluated if the patient moves during the examination or the heart
is not functioning normally. Computerized tomography angiography is
not yet able to show small, twisted vessels precisely in rapidly moving
organs. It is a common practice to use the ‚-blocking agents to maintain
heart rates at a level below 80 beats per minute during image 
acquisition. The pulsation of great vessels may lead to misdiagnosis
about the exact location of these types of congenital anomalies.
Besides the motion artifacts, other factors, such as the presence of
high attenuation structures like the calcified ductus, can interfere with
the accurate evaluation of the lumen and the ductus may appear
oversized (9).

Conclusion

In conclusion, the asymptomatic PDAs are often small and they can
be inadvertently missed unless special attention is directed to this
region during routine examination or evaluation for other cause.

Figure 1. Computed tomography angiography 2-dimensional view of a
connection between the ascending aorta and the pulmonary trunk (PDA)
PDA - patent ductus arteriosus

Figure 2. Aortography image of PDA between the descending aorta and
the pulmonary trunk (arrow) 
PDA - patent ductus arteriosus

Figure 3. Three-dimensional and colored computed tomography angiog-
raphy view of the PDA (arrow). 
Ao - aorta, LPA - left pulmonary artery, PDA - patent ductus arteriosus

Olgu Sunumlar›
Case Reports

Anadolu Kardiyol Derg 
2008; 8: 223-32228

AAsscceennddiinngg
AAoorrttaa

DDeesscceennddiinngg
AAoorrttaa

PPDDAA

PPuullmmoonnaarryy
ttrruunnkk



References

1. Gittenberger-De Groot AC. Persistent ductus arteriosus: Most
probably a primary congenital malformation. Br Heart J 1977; 39: 610-8

2. Campbell M. Natural history of persistent ductus arteriosus. Br Heart J
1968; 30: 4-13.

3. Patel AL, Shaikh WA, Deshpande PV, Malaviya AP, Dighe PS, Dangi UB.
Patent ductus arteriosus with a left to right shunt in a 64-year-old 
asymptomatic male. J Assoc Physicians India 2004; 52: 753-5.

4. Zarich S, Leonardi H, Pippin J, Tuthill J, Lewis S. Patent ductus arteriosus
in the elderly. Chest 1988; 94: 1103-5.

5. Kouris NT, Sifaki MD, Kontogianni DD, Zaharos I, Kalkandi EM, Grassos HE,
et al. Patent ductus arteriosus endarteritis in a 40-year old woman, 

diagnosed with Transesophageal Echocardiography. A case report and a
brief review of the literature. Cardiovasc Ultrasound 2003; 24; 1: 2. 

6. Çay S, Öztürk S, Korkmaz S, Türkvatan A. Asymptomatic patent ductus 
arteriosus in a 41-year old woman. Int J Cardiovasc Imaging 2006; 22: 283-5.

7. Goitein O, Fuhrman CR, Lacomis JM. Incidental finding on MDCT of patent
ductus arteriosus: use of CT and MRI to assess clinical importance. Am J
Roentgenol 2005; 184: 1924-31.

8. Shyu KG, Lai LP, Lin SC, Chang H, Chen JJ. Diagnostic accuracy of
transesophageal echocardiography for detecting patent ductus arteriosus
in adolescents and adults. Chest 1995; 108: 1201-5.

9. Hoffmann MH, Shi H, Manzke R, Schmid FT, De Vries L, Grass M, et al.
Noninvasive coronary angiography with 16-detector row CT: effect of heart
rate. Radiology 2005; 234: 86-97. 

Surgical repair of supravalvular aortic stenosis in Williams syndrome 

Williams sendromlu bir olguda supravalvüler aort stenozunun cerrahi tedavisi

Hakan Vural, P›nar Vural*, Nurcan Özyaz›c›o¤lu**, Ahmet Özyaz›c›o¤lu 

Clinic of Cardiovascular Surgery, Bursa Yüksek ‹htisas Training and Research Hospital
*Clinic of Children and Adolescent Psychiatry, Bursa Children Hospital 

** Department of Nursing, Vocational School of Health Services, Uluda¤ University, Bursa, Turkey

Address for Correspondence/Yaz›flma Adresi: Dr. Hakan Vural, Bursa Yüksek ‹htisas E¤itim ve Araflt›rma Hastanesi, Kalp ve Damar Cerrahisi Klini¤i, Bursa, Turkey
Mobile: +90 532 611 64 05 Fax: +90 224 360 50 55 E-mail: ahvural@gmail.com

Introduction

Williams syndrome is a rare genetic condition which occurs in
1/7500 births, and causes cardiovascular, developmental and 
intellectual problems. The syndrome is characterized by varying degrees
of left ventricular outflow tract obstruction beginning superior to the
aortic valve, hypercalcemia, elfin faces, and mental retardation (1). 

Case report

In April 2007, a 17-year-old boy was referred to our clinic because
of a cardiac murmur. He had moderate mental retardation documented
with WISC-R test. Aortography, coronary angiography, echocar-
diography and 3-D computed tomography were performed before the
operation, and all demonstrated a typical hour-glass type stenosis just
above the aortic valve (Fig. 1-2). Computed tomography revealed 
minimal stenosis of left pulmonary artery (Fig. 3). The preoperative 
peak systolic pressure gradient between the left ventricle and 
ascending aorta was 110 mmHg. There was no coronary stenosis, other
cardiac anomalies or renal artery stenosis.

We performed successful surgical repair of extended aortoplasty
using Doty's method (two sinus reconstructions) for congenital 
supravalvular aortic stenosis. After standard cardiopulmonary bypass,
bi- sinusal inverted Y incision was made between noncoronary cusp
and right coronary cusp; and the ridge was removed with sharp 
dissection above the left coronary sinus. Resulting defect on the aorta
was then repaired with Dacron patch (Fig. 4). The systolic pressure 
gradient between the left ventricle and ascending aorta improved to

normal postoperatively. Peroperative gradient between the main 
pulmonary artery and pulmonary artery was 22 mmHg on the right and
10 mmHg on the left and did not require surgical correction. The patient
was extubated 7 hours following surgery, and was discharged at the
5th postoperative day. Six months after the procedure, the patient was
fine and had no complaints.

Discussion

Supravalvular aortic stenosis is an unusual form of obstruction of
the left ventricle outflow tract, which occurs in 3% to 6% of cases of 
various types of aortic obstruction. It may be due to the presence of a
discrete fibrous membrane, an hourglass narrowing, or a diffuse 
narrowing. The anatomical variants of supravalvular aortic stenosis 
affect post surgery results and survival rates, e.g. the hourglass type of
obstruction is the most common, whereas the diffuse type of stenosis
mostly results in death (2). The syndrome was first described in 1930 by
Mencarelli, and its association with other facial defects and 
psychomotor retardation was established in 1961 (3). In 1965, Logan
described patients who had a familial form of supravalvular aortic 
stenosis with normal face and normal mental development, which may
delay diagnosis (4, 6). Supravalvular aortic stenosis is a familial 
autosomal dominant disorder with variable expression and affects both
sexes equally. The vascular pathology of familial supravalvular aortic
stenosis and Williams syndrome results from mutations involving the
elastin gene on chromosome 7q11.23 (5). 

In 1961, McGoon et al. proposed widening the aorta diameter with
a synthetic graft as a treatment option. In 1977, Doty used his 
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