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Abstract

Background & Aims: Patent ductus arteriosus (PDA) is one of the congenital disorders in Keywords .
premature neonates, which is strongly associated with increased mortality in them. Currently, Patent dUCt_US arteriosus,
echocardiography is the method of choice for detecting PDA, and due to the high cost of this Premature infants,
method and its lack of easy access, finding a suitable and low-cost alternative method, Echocardiography,
including the use of clinical parameters to quickly detect PDA in premature neonates and Clinical criteria
determine the cases in need Treatment is very important. Therefore, in this study, we decided

to investigate the sensitivity and specificity of clinical criteria in the diagnosis of PDA in

comparison with the echocardiography method.

Preterm neonates refer to neonates who are born before 37 weeks from the first day of the last

menstrual period (1) due to developmental delay and also weakness in the immune system,

these neonates are about 40 times more than neonates with normal weight at risk of mortality

(2). The ductus arteriosus is a vein that connects the pulmonary artery to the aorta. This duct

is the fetal vascular connection between the pulmonary artery and the aorta artery, which

diverts blood from the pulmonary bed to the systemic circulation during the fetal period (3).

In the uterus, blood is shunted from the lungs due to the high pressure in the lungs. Therefore,

the blood leaves the right ventricle, enters the ductus arteriosus, and from there enters the aorta Received: 06/05/2023

Published: 29/07/2023

(4). The ductus arteriosus contracts after birth and usually closes within 72 hours after birth.
If this active contraction does not occur after birth, the ductus arteriosus will remain open.
Usually, within 10 to 15 hours after birth, this contraction causes the functional closure of the
ductus arteriosus, which starts from the side of the pulmonary artery and finally progresses to
the end of the aorta (5). Therefore, keeping this duct open causes the oxygen-rich blood in the
aorta to mix with the deoxygenated blood flowing in the pulmonary artery. Therefore, a lot of
blood is transferred to the lungs, which increases the pressure on the heart, increases the blood
pressure in the pulmonary veins, and also impairs the ventilation of the lungs (6). A large blood
shunt from the ductus arteriosus increases pulmonary blood flow and also decreases systemic
blood flow (7). Neonates with reduced systemic blood circulation are exposed to dangerous
complications such as increased systolic and diastolic pressure, increased oxygen demand,
pulmonary edema, tachycardia, active pericardium, heart failure, intracerebral hemorrhage,
pulmonary hemorrhage, and necrotizing enterocolitis (8).

Methods: This cross-sectional study was conducted on preterm neonates with PDA and
preterm neonates without PDA who were admitted to the NICU department of Akbarabadi
Hospital in Tehran during 2017 and 2018. In this study, 124 preterm neonates with a
gestational age of 25 to 37 weeks were included in the study. Preterm neonates with
convulsions, life-threatening infections, clinical or radiographic evidence of necrotizing
enterocolitis, evidence of hemorrhage, congenital neurological disorders, metabolic and
genetic syndromes, pulmonary hypoplasia syndrome, congenital heart anomalies, and other
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fatal abnormalities. , were excluded from the study. Also, a checklist was provided in which
case and demographic information related to preterm neonates was recorded. Parameters such
as birth age, height and weight, gender, duration of hospitalization in NICU, duration of
mechanical ventilation, history of any underlying or congenital disease (such as heart and lung
disease, sepsis, other infectious diseases, diseases respiratory, history of cardiac arrest, etc.),
neurological diseases, type of birth (NVD or cesarean section), gestational age, mothers' age
were also recorded. After initial examinations and selection of patients based on inclusion and
exclusion criteria, various clinical parameters in newborns including heart rate, peripheral
pulse status, precordial pulse status, heart murmur status, cardiothoracic ratio, first minute
Apgar score and Fifth, the deterioration of the respiratory condition was investigated in terms
of physical and clinical examinations. A heart rate less than 160 was given a score of zero, a
heart rate between 160 and 180 was given a score of 1, and a heart rate greater than 180 was
given a score of 2. Cardiothoracic ratio less than 0.6, 0.6 to 0.65 and more than 0.65 were
determined with zero, 1 and 2 scores, respectively. The status without murmur, systolic
murmur and diastolic murmur were defined with 0, 1 and 2 scores, respectively. Normal
peripheral pulse score zero, brachial banding score 1, brachial and dorsalis pedis banding score
2, precordial pulse not visible and not palpable with score 0, palpable precordial pulse with
score 1 and visible precordial pulse with score 2. The scores of each of the clinical criteria
were added together and a score equal to or greater than 3 was considered to be associated
with the incidence of hemodynamically significant PDA. Then echocardiography was
performed in the examined neonates by an experienced pediatric cardiologist. The results of
this research were analyzed by SPSS software. In this study, p value equal to or less than 0.05
was considered statistically significant. To determine the sensitivity and specificity of clinical
factors in determining PDA requiring treatment, the ROC diagram and the area under the ROC
curve were used. The results related to the sensitivity and specificity of each of the physical
and clinical examinations as a factor in the diagnosis of active PDA in need of treatment were
compared with echocardiography results.

Results: Based on statistical analysis and ROC curve performed in this study, the relationship
between scores calculated based on Clinical criteria were demonstrated with PDA. Based on
this, it can be said that by measuring clinical criteria and calculating the score can be detected
PDA. Also based on the ROC curve analysis at point (score) 3, the sensitivity value is 65%
and the specificity value is 95%, and at point (score) 2 the sensitivity value is 90% and the
specificity value is 87%.

Conclusion: AUC = 0.94 for the diagnosis of hs-PDA indicates the fact that the definition of
the score parameter based on the clinical criteria presented in this research can help in the
diagnosis of PDA without echo. Only the difference between the pre-ductal and post-ductal
oxygen saturation and the intensity of the dorsalis pedis pulse should be taken into account.
Also, since the level of sensitivity is higher in the score of two, and this means that the false
negative cases are less in the score of two, therefore, the score of two can be a more appropriate
score for detecting cases that need treatment. According to the ROC curve of 5 clinical criteria
for the diagnosis of hemodynamically PDA, the order of effectiveness of these 5 criteria are
CTR, precordial pulse, heart murmur, heart rate and peripheral pulse respectively.
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