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Backdround: Persistent Ductus Arteriosus (PDA) is commonly diagnosed & treated in infancy.It is 

unusual to see patients with PDA in adults in developed countries. 
 Methods: Retrospective analysis of charts of adult patients who were  operated & PDA ligation done in 

Tikur Anbasa specialized hospital starting from September 1, 2009 to August 31,2011 was made. 

 Results: Out of thirty one patients operated in two years time, twenty six(84%) charts could be 
retrieved. Nineteen pts(73 %) were female & Seven pts(27 %) were male. The commonest age group was 

16-20(46%). The commonest presenting symptom was exertional dyspnea(61%), three pts(12%) were 

asymptomatic. Twelve pts(46%) were on medical treatment preoperatively. Fifty four percent of pts had 
PDA size 5-8mm.One patient died during reoperation . 

 Conclusion: In developed countries , PDA is exclusively managed at infancy but in developing countries 

like ours, PDA may present in adults with symptoms and if there is no evidence of significant pulmonary 

hypertension ,PDA ligation is safe and effective. 
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Introduction 

 Patent ductus arteriosus (PDA) is a vascular structure that connects the proximal descending aorta to the 
roof of the main pulmonary artery near the origin of the left branch pulmonary artery. This essential fetal 
structure normally closes spontaneously after birth. After the first few weeks of life, ductal patency is 
abnormal. The physiological impact and clinical significance of the PDA depend largely on its size and the 
underlying cardiovascular status of the patient1. The PDA may be "silent"(not evident clinically but diagnosed 
incidentally by echocardiography done for a different reason) , small, moderate, or large2. PDA  accounts for 
approximately 10% of all congenital heart diseases , with an incidence of at least 2-4 per 1000 term births. 
The female to male ratio is 2:1 in most reports 3,4. The factors responsible for persistent patency of the ductus  
arteriosus beyond the first 24 to 48 hours of neonatal life are not completely understood. Prematurity clearly 
increases the incidence of PDA , and this is due to physiological factors related to prematurity rather than 
inherent abnormality of the ductus5. In term infants, cases most often appear to occur sporadically, but there 
is increasing evidence that genetic factors play a role in many patients with ductus .In a family having one 
sibling with a PDA, there is a 3% chance of PDA in a subsequent offspring(6). In addition, other factors such as 
prenatal infection appear to play a role in some cases7.   

Closure of the large, hemodynamically significant PDA is established as the standard of care, and can be 
performed safely and effectively using either surgical or transcatheter methods 8,9. In asymptomatic patients 
with significant left to right shunting that results in left heart enlargement , closure is indicated to minimize 
the risk of complications in the future. The appropriate management of the very small, hemodynamically 
insignificant PDA is less clear 10,11. Routine closure of such defects has been advocated to eliminate or reduce 
the risk of infective endocarditis. Because closure methods are effective and safe & are associated with 
minimal morbidity, a strategy advocating routine closure of any PDA in children & young adults appears most 
reasonable. Surgical ligation or division of the PDA remains the treatment of choice for the rare very large 
PDA. Rarely a large window-type PDA may have insufficient length to permit ligation and the appropriate 
surgical procedure is patch closure on cardiopulmonary bypass12,13.  

 Complete closure rates of surgical ligation range from 94% to 100%, with 0% to 2% mortality. Important 
complications include bleeding, pneumothorax, infection, and rarely ligation of the left  pulmonary artery or 
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Aorta. Surgical morbidity, cost  and hospital length of stay have been decreased with use of transaxillary 
muscle-sparing thoracotomy & by the technique of video-assisted thoracoscopic ligation of PDA14, 15. 

Patients and Methods  

Retospective analysis of collected charts of adult patients operated for PDA in Tikur - Anbassa Hospital 
starting from September 1 , 2009  up to  august 31,  2011 done. out of the 31 patients operated in the 
specified time period, 26 of the charts were available in the record office while 5 of the charts were missing & 
are not included in the study. All 26 patients had echocardiography as the main diagnostic tool.All had left to 
right shunt & had no significant pulmonary hypertension. All of them had the operation done under general 
anesthesia with single lumen endotracheal intubation & intra operative transesophageal sthethoscope 
monitoring of the murmur. All of them had double ligation of the PDA by silk ties. Routine chest wall closure 
over a chest tube left for 48  hours used. 

Results 

Nineteen of the 26 patients (73%) were females & 7 (27%) were male patients. Ages ranged from 14 to 40 
but the commonest age group was 16 - 20 (46%) (Figure 2). Exertional dyspnea was the commonest 
presenting symptom occurring in 16 (61%) of patients. Palpitation (23%), chest pain(8%), and orthopnea 
(4%) were the rest of the symptoms. 3 patients(12%) were asymptomatic abd therefore "silent" PDA (Fig. 3). 

Fourteen (54%) of the patients were not taking any medication while the rest 12(46%) were taking 
medications preoperatively. Postoperatively none needed medications. All 12 patients took oral furosemide 
and 9 of them additionally took spironolactone.  Two patients took digoxin ,one patient ASA & one patient 
was on metoprolol (Figure 4). one patient (4%) had infective endarteritis before surgery & operated after the 
endarteritis is treated successfully medically. PDA sizes as measured by echocardiography ranged from 3mm 
to 11 mm(Fig 5). On postoperative echocardiography one patient(4%) was reported to have residual PDA but 
is asymptomatic & is still on the same condition on follow up.  
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Fig 3 : symptomatology
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 Fourteen (54%) of the patients were not taking any medication while the rest 12(46%) were taking 
medications preoperatively. Postoperatively none needed medications. All 12 patients took oral 
furosemide and 9 of them additionally took spironolactone.  Two patients took digoxin ,one patient ASA & 
one patient was on metoprolol (Figure 4). one patient (4%) had infective endarteritis before surgery & 
operated after the endarteritis is treated successfully medically. PDA sizes as measured by 
echocardiography ranged from 3mm to 11 mm(Fig 5). On postoperative echocardiography one 
patient(4%) was reported to have residual PDA but is asymptomatic & is still on the same condition on 
follow up.  

There was one death(4%) related to PDA surgery. This 15 years old girl was found to have left pulmonary 
artery ligated in place of the PDA on postoperative echocardiography & patient was reoperated. On 
reoperation the arterial side of the PDA was found aneurysmal & tore on dissection & patient bled to 
death on the table. 
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Discussion  

The F: M sex ratio was 3 : 1 as compared with the global F: M ratio of 2:1 1. Population studies are needed 
to confirm this difference. The success rate in our PDA ligation was 92% which was  comparable with the 
global figures of 94-100%.We had one death (4% mortality rate). Because of the small size of the 
study(only 26 cases) it is difficult to compare the mortality of global figures which is 0-2%.From this 
small  study surgical ligation of PDA in adults seems a safe & effective surgery & it is to be encouraged 
14,15. Our patient who died probably would have been saved if the reoperation was done with 
cardiopulmonary bypass 12, 13. So we suggest difficult cases like reoperations and huge and short PDA 
cases be operated with cardiopulmonary bypass. The fact that only 12% of our patients had "silent" PDA 
shows that PDA needs closure even if patients are adults as it causes symptoms in addition to the possible 
complications like endarteritis and others2. The fact that 46% of patients were taking medications implies 
that PDA is an important cause of symptoms in adults although this is a hospital based study & therefore 
could suffer selection bias. Clearly a population based study is needed to confirm the degree of symptoms 
PDA causes. 

 The age distribution (Figure 2) shows a gap between 25 and 36. But it is only one case at 36 – 40 years so 
it appears that the commonest age of PDA in adults to be 25 – 35 years. This also needs a population 
based study to confirm these results. 

The size of PDA is 5 – 8 mm in more than half of the cases (Figure 5). We also had huge PDA sizes   (> 11 
mm) in 8% of cases. There could be selection bias in the size of PDA again either because symptomatic 
cases presenting to the hospital could be bigger sizes and small size PDA being handled by catheter 
methods2. 

Conclusion  

Overall from this small scale hospital based retrospective study, it can be concluded that PDA is still a 
health problem in this country & can be handled by surgical ligation safely in most of the cases even if 
open heart surgery facilities are not available. But a population based large scale study is needed to 
confirm the incidence, percentage of symptomatic cases and correlation between size of PDA and 
seriousness of the symptoms. A comparative study comparing transcatheter device closure with surgical 
ligation is also necessary as few patients are being managed by transcatheter means in this country8,9. 

Acknowledgement 

Tikur Anbassa hospital  record office provided the patients documents without which it would have been 
impossible to do this job. Cardiothoracic unit in surgery department of medical faculty, Addis Ababa 
university and staff are involved both in the surgery of patients and follow up ,& also on reviewing the 
paper with special guidance and tutoring by Prof Adem Ali, head department of surgery, Addis Ababa 
university medical faculty. 

References 

1. Douglas J. Schneider , MD ; John W. Moore ,  Congenital Heart  Disease for the adult cardiologist 
Patent ductus arteriosus , Circulation AHA 2006;114:1873-1882 

2. Patrick J. Mc Namara , Arvind Sehgel;  Staging of PDA s Towards rational management  of PDA : 
The need for disease staging. Archives of Disease in Childhood fetal neonatal edition 2007; 92: F 
424 - F 427 

3. Carlgren LE. The incidence of congenital heart disease in children born in Gothenburg 1941 – 
1950. Br heart J. 1959;21: 40 – 50 

4. Mitchell SC, Korones SB, Berendes HW. Congenital heart disease in 56,109 births; incidence & 
natural history. Circulation 1971;43:323-332 

5. Kitterman JA, Edmunds LH Jr, Gregory GA, Heymen MA, Tooley WH, Rudolph AM. Patent Ductus 
Arteriosus in premature infants , relation to pulmonary disease & management. N Engl J med. 
1972;287:473-477 

6. Nora JJ. Multifactorial inheritance hypothesis for the etiology of congenital heart diseases ,the 
genetic – environmental interaction. Circulation ,1968;38:604-617 



21 

   ISSN 2073-9990   East Cent. Afr. J. surg  

 COSECSA/ASEA Publication - East and Central African Journal of Surgery. December 2016; Vol. 21 No. 3     

 

  

 

7. Gibson S, Lewis K, congenital heart disease following maternal rubella during pregnancy. Am J 
Dis Child, 1952;83:117-119 

8.  Omar Galal, MD , PhD, Rodrigo Nehgme , MD. Fadel A-Fadley ,  FRCP(c)     Michael de Moor,MD, 
Fuoad I . Abbag,MD, Saud H. Al-Oufi,MRCP , Ella Williams,BSN,      Mohammad Eid Fawzy, FRCP; 
Zohair Al-Halees,FRCS(c)    The role of surgical ligation of PDA in the era of the Rushkind 
Device,Ann Thorac Surg 1997: 63 : 434 - 437 

9. Kentaro Yamabe , Hideyuki Shimizu , Atsushi Nemato & Ryohei Yozu Endovascular aortic repair 
of PDA in an adult patient Interactive cardiovascular & Thoracic surgery (2011)10.1093 
icvts.oxfordjournals.org  

10. William E. Bentiz:      PDA: to treat or not to treat? Archives of Disease in Childhood fetal neonatal 
edition 2011; 300381 fn.bmj.com 

11. Fortescue EB, Lock JE, Galvin T , Mc Ethinney DB. To close or not to close : the very small PDA 
Congenital Heart Disease , 2010 ;   Jul - Aug : 5 (4) : 354 - 365  

12. Bassam O.Omari ,MD  ; Shelly Shapiro , MD ; Leonard Ginzton , MD; Jeffrey C. Milliken,MD ;   Fritz 
J. Baumgartner,MD How to do it, closure of Short, wide PDA with cardiopulmonary bypass & 
ballon occlusion, Ann Thorac Surg 1998: 66: 277-278 

13. Terry G. O'Donovan, MD ; & Walter Beck, MD Closure of complicated PDA Ann Thorac Surg 1978 ; 
25: 463 – 465 

14.  Osman Baspinar,MD ; Metin Kilinc,MD; Mehmet Kervancioglu, MD ; & Ahmet Irdem , MD :    
Transcatheter closure of a residual PDA after surgical ligation in children ,    Korean Circulation 
Journal 2011 november 41(11): 654-657 

15. Jorge A. wernly , Invited commentary on closure of PDA in Adults Ann Thorac Surg 2000;70: 
1937 – 1938 

 


