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Case Report
Multimodality imaging in diagnosis and management  
of patent ductus arteriosus in an adult: a case report
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Abstract: Patent ductus arteriosus (PDA) is a congenital heart disorder in which a vascular structure between the 
pulmonary artery and the aorta remains open. PDA normally closes shortly after birth. The treatment in adults is 
surgical or transcatheter closure. A 47-year-old woman presented to our hospital with a diagnosis of PDA and was 
treated with transcatheter closure. Although the recovery period of adult patients is long, this patient recovered 
completely after one day.
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Introduction

Patent ductus arteriosus (PDA) is a congenital 
heart disease that occurs when the duct 
between the pulmonary artery and the aorta 
does not close [1]. PDAs are commonly diag-
nosed and treated in infancy through child-
hood, but they can also be diagnosed in adult-
hood [2]. The main mechanism for arterial duct 
closure 24 to 48 hours after birth is the con-
traction of the intimal smooth muscle in the 
vessel wall, with the onset of pulmonary respi-
ration and oxygen stimulation resulting from 
increased partial pressure of oxygen in the 
blood and decreased prostaglandin E2 (PGE2) 
and PGE2 receptor (EP4) levels [1, 3, 4]. With 
complete PDA closure, pulmonary artery pres-
sure (PAP), left ventricular ejection fraction 
(LVEF), left ventricular end-systolic diameter 
(LVESD), left ventricular end-diastolic diameter 
(LVEDD) and left ventricular mass index (LVMI) 
decrease remarkably. After the closure of a 
large PDA, significant left ventricular systolic 
changes may occur, but LV function usually 
comes better within a few months [5]. Complete 
PDA occlusion can vary from 24 hours to sev-
eral weeks in different populations. One of the 

factors involved in this process is the patient’s 
age; the recovery time is shorter in babies and 
longer in adults [1, 6, 7]. In premature infants, 
the arterial duct responds poorly to oxygen and 
lung metabolism of prostaglandin is delayed,  
so spontaneous closure of the PDA fails [2]. 
PDA includes approximately 10% of congenital 
heart diseases [8]. Its prevalence is 12.4% in 
children and 16.3% in adults, so it is one of the 
five reasons for congenital heart disease sur-
gery [9]. Since transcatheter treatment reduces 
patients’ hospitalization compared to surgery 
and does not leave a scar, it is considered the 
first line of treatment for PDA in adults and chil-
dren if feasible [10]. 

Case presentation

A 47-year-old woman referred to our hospital 
due to dyspnea on daily activities. Fever was 
not detected and she didn’t complain of a  
cough or chills and did not mention sweating  
or palpitations. Her blood pressure on the  
first visit was 110/60 mmHg. A continuous 
“machinery” murmur with 4/6 intensity at  
the left sternal border was heard. A palpable 
thrill was another finding. Respiratory sounds 
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were clear and blood tests revealed no abnor- 
malities.

Her electrocardiogram (ECG) showed sinus 
rhythm without any pathological changes 
(Figure 1). 

Echocardiography is proposed as the primary 
and standard diagnostic method for PDA and 
other diagnostic methods such as CT angiogra-
phy are used to determine the exact size and 
location of PDA, as well as angiography and 
catheterization to check hemodynamics and 
determine the best treatment method. For this 
purpose, the patient was examined by echo- 
cardiography, the result showed severe Left 
ventricle (LV) enlargement (Figure 2) with pre-
served function (Left Ventricular Ejection Fra- 
ction = 50-55%). Systolic Pulmonary Artery 
Pressure (SPAP) was calculated using the Ber- 
noulli equation as 55-60 mmHg. Left Atrium 
(LA) was enlarged, and a small size PDA (4.7 
mm diameter) was detected on echocardiogra-
phy (Figure 2).

Aortic Computed Tomography angiography sh- 
owed 4.9 mm PDA between the proximal de- 
scending aorta and the main pulmonary artery. 
The ascending, arch and descending aortic 
parts were normal in appearance and size. 
There was no occlusive disease, significant  
stenosis, aneurysm formation, dissection or 
coarctation in any aortic segments (Figure 3).

Cardiac Catheterization and angiography sho- 
wed PDA with the left-to-right shunt (Qp/Qs = 
2.2 with oxymetric method) and normal epicar-
dial coronary arteries (Figure 4).

Since the accurate size of the PDA could not  
be determined solely by any of the imaging 

as the appropriate device size was finally 
determined. 

Since there are no specific diagnostic laborato-
ry findings for PDA, it cannot be diagnosed 
based on laboratory information. The best 
treatment for PDA if it is open, is to close it, and 
it can be closed with the help of a catheter or by 
surgery and thoracotomy. Since catheter clo-
sure is a low-risk procedure compared to sur-
gery and thoracotomy, it is used as a method to 
close PDA in adults. Catheter closure in adults 
is very useful and safe and has favorable 
results in the short-term, medium term, and 
long-term. 

Actually, closure with a catheter reduces the 
length of stay in the hospital and complica-
tions, because it is a low-risk method, it is con-
sidered as a treatment method in many PDA 
cases. So, PDA device closure was done at the 
same session using an Occlutech PDA occluder 
with a diameter of 10-12-18 mm and a length 
of 12 mm, and the correct positioning and dis-
appearance of the shunt after deployment was 
confirmed by aortography (Figure 5). 

In an echocardiographic study one day after 
PDA closure, LV size was normal with preserved 
function and normal LV filling pressure. The 
device for PDA closure was seen in the proper 
site with no residual shunt. PAP was 25-30 
mmHg (Figure 6).

The correct position of the disk also was seen 
in aortic CT angiography after PDA closure 
(Figure 7).

Discussion

The arterial duct is a central vascular shunt 
that connects the pulmonary artery to the aorta 

Figure 1. ECG in PDA patient.

modalities mentioned above, 
the CT angiographic, angio-
graphic and echocardiogra- 
phic records were reviewed. 
Multimodality imaging was 
used to fully evaluate the PDA 
and also to choose the best 
treatment method and the 
most appropriate device size 
to close the PDA and also to 
evaluate the response to tre- 
atment in the patient. Using 
the combination of three im- 
aging modalities, the accu-
rate size of the duct as well 
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and closes immediately after birth [11]. How- 
ever, by the day 4 after birth, this closure does 

In adults with untreated PDA, the mortality rate 
is estimated at 1.8% per year [14]. The clinical 

Figure 2. PDA with dilated LV in echocardiography.

Figure 3. PDA between proximal descending aorta and main pulmonary ar-
tery in Aortic CT angiography.

not occur in approximately 
10% of preterm infants born 
in 30 to 37 weeks of gesta-
tion, 80% of those born in  
25 to 28 weeks of gestation, 
and 90% of those born in 24 
weeks of gestation [11, 12]. 
On the seventh day after 
birth, these percentages de- 
crease significantly [11]. PDA 
may be diagnosed as an acci-
dental finding in adults who 
have been referred for echo-
cardiography due to another 
reason [13]. Since there is no 
laboratory diagnostic method 
for this disease, echocardiog-
raphy is the first standard 
diagnostic method for PDA.  
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manifestations of this disease depend on the 
size and magnitude of the shunt and the pa- 
tient’s underlying cardiovascular status [13]. 
Clinically, a typical continuous murmur is heard 
at the higher left sternal border, which can also 
be associated with a wide pulse pressure due 
to the runoff to the pulmonary circulation [1]. 
Surgical and transcatheter closure is used for 
PDA treatment. While the second method is  
a less invasive approach in adults, surgery is 
used for very large PDAs that are not amend-
able for catheter intervention [6]. Considering 
that closure with a catheter reduces the length 
of stay in the hospital and complications, this 
treatment method is used in most cases of 
PDA. In the meantime, multimodal imaging 
methods can be used for accurate diagnosis, 

Wenhai Wu et al. and Zhan et al. reported that 
postoperative recovery occurred in patients 
with an average age of 10.95 ± 3.27 years one 
day after transcatheter PDA closure, but in 
patients with an average age of 64:31 ± 7.5 
years, no complete recovery was seen after 
360 days [15, 16].

Conclusion

In this 47-year-old lady who came to our hospi-
tal with dyspnea and a continuous murmur, 
multimodality imaging using echocardiography, 
aortic CT angiography and catheterization and 
angiography helped us in diagnosis and accu-
rate sizing of PDA, as well as optimal treatment 
and proper follow up. She was treated with 

Figure 4. Coronary arteries and PDA in Angiography and cardiac catheterization. A. Right coronary angiography. B. 
Left coronary angiography. C. PDA in Cardiac catheterization. D. Φ sign in cardiac catheterization.

Figure 5. PDA closure with the PDA occluder device.

determining the appropriate 
size of the device and improv-
ing the patient as much as 
possible. The allotted time for 
the patient to fully recover 
after PDA closure and return 
the ventricle to its normal 
size is one to more than 360 
days, and this difference de- 
pends on the age of the pa- 
tients [15]. In our case, echo-
cardiography one day after 
PDA closure showed normal 
LV size with preserved func-
tion and normal LV filling 
pressure. A possible reason 
could be the difference in  
the hydration status of the 
patient before the procedure. 
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transcatheter PDA closure. Considering that 
this patient was in his forties, she made a  
complete recovery after a day.

Acknowledgements

We wish to thank the Hamadan and Tehran 
University of Medical Sciences.

Disclosure of conflict of interest

None.

Address correspondence to: Seyed Kianoosh 
Hosseini, Cardiovascular Research Center, Hama- 
dan University of Medical Sciences, Hamadan, Iran. 
E-mail: k.hoseini86@gmail.com

References

[1] Wiyono SA, Witsenburg M, de Jaegere PP and 
Roos-Hesselink JW. Patent ductus arteriosus 
in adults: case report and review illustrating 
the spectrum of the disease. Neth Heart J 
2008; 16: 255-259.

[2] Tanabe J, Nakajima S, Yasuda K, Shibata N, 
Taketani T and Tanabe K. A case of a full-term 
infant with symptomatic patent ductus arterio-

motes hyaluronan-mediated neointimal forma-
tion in the ductus arteriosus. J Clin Invest 
2006; 116: 3026-3034.

[4] Yokoyama U, Minamisawa S and Ishikawa Y. 
Regulation of vascular tone and remodeling of 
the ductus arteriosus. J Smooth Muscle Res 
2010; 46: 77-87.

[5] Zhang CJ, Huang YG, Huang XS, Huang T, 
Huang WH, Xia CL and Mo YJ. Transcatheter 
closure of large patent ductus arteriosus with 
severe pulmonary arterial hypertension in 
adults: immediate and two-year follow-up re-
sults. Chin Med J (Engl) 2012; 125: 3844-
3850.

[6] Schneider DJ and Moore JW. Patent ductus ar-
teriosus. Circulation 2006; 114: 1873-1882.

[7] Jang GY, Son CS, Lee JW, Lee JY and Kim SJ. 
Complications after transcatheter closure of 
patent ductus arteriosus. J Korean Med Sci 
2007; 22: 484-490.

[8] Lee SJ, Yoo SM, Son MJ and White CS. The pat-
ent ductus arteriosus in adults with special fo-
cus on role of CT. Diagnostics (Basel) 2021; 
11: 2394.

[9] Virani SS, Alonso A, Benjamin EJ, Bittencourt 
MS, Callaway CW, Carson AP, Chamberlain AM, 
Chang AR, Cheng S, Delling FN, Djousse L, El-
kind MSV, Ferguson JF, Fornage M, Khan SS, 
Kissela BM, Knutson KL, Kwan TW, Lackland 

Figure 6. Echocardiography after PDA closure.

sus successfully closed 
with indomethacin treat-
ment: consideration of me- 
chanism for ductus arte- 
riosus closure. CASE (Phi-
la) 2019; 3: 46-50.

[3] Yokoyama U, Minamisawa 
S, Quan H, Ghatak S, 
Akaike T, Segi-Nishida E, 
Iwasaki S, Iwamoto M, Mis-
ra S, Tamura K, Hori H, Yo-
kota S, Toole BP, Sugimoto 
Y and Ishikawa Y. Chronic 
activation of the prosta-
glandin receptor EP4 pro-

Figure 7. Aortic CT angiography after PDA closure.



Multimodality imaging in PDA in an adult

277 Am J Cardiovasc Dis 2023;13(4):272-277

DT, Lewis TT, Lichtman JH, Longenecker CT, 
Loop MS, Lutsey PL, Martin SS, Matsushita K, 
Moran AE, Mussolino ME, Perak AM, Rosa-
mond WD, Roth GA, Sampson UKA, Satou GM, 
Schroeder EB, Shah SH, Shay CM, Spartano 
NL, Stokes A, Tirschwell DL, VanWagner LB 
and Tsao CW; American Heart Association 
Council on Epidemiology and Prevention Sta-
tistics Committee and Stroke Statistics Sub-
committee. Heart disease and stroke statis-
tics-2020 update: a report from the American 
Heart Association. Circulation 2020; 141: 
e139-e596.

[10] Mori Y. Transcatheter closure of patent ductus 
arteriosus in adults. J Cardiol Cases 2013; 7: 
e89-e90.

[11] Clyman RI, Couto J and Murphy GM. Patent 
ductus arteriosus: are current neonatal treat-
ment options better or worse than no treat-
ment at all? Semin Perinatol 2012; 36: 123-
129.

[12] Benitz WE; Committee on Fetus and Newborn, 
American Academy of Pediatrics. Patent duc-
tus arteriosus in preterm infants. Pediatrics 
2016; 137. 

[13] Yasuhara J, Kuno T, Kumamoto T, Kojima T, 
Shimizu H, Yoshiba S, Kobayashi T and Sumi-
tomo N. Comparison of transcatheter patent 
ductus arteriosus closure between children 
and adults. Heart Vessels 2020; 35: 1605-
1613.

[14] Campbell M. Natural history of persistent duc-
tus arteriosus. Br Heart J 1968; 30: 4-13.

[15] Wu W, Chen H and Chen T. Evaluation of car-
diac function characteristics after patent duc-
tus arteriosus closure in children and adults by 
echocardiographic data. Comput Math Meth-
ods Med 2022; 2022: 1310841.

[16] Zhan Z, Guan L, Pan W, Zhang X, Zhang L, Zhou 
D and Ge J. Left ventricular size and function 
after percutaneous closure of patent ductus 
arteriosus in Chinese adults. Int J Cardiol 
2020; 315: 24-28.


