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Long-term persistence of the ductus arteriosus is considered as a variant of pathology. Therefore, the identification of the most significant 
factors in the persistence of the ductus arteriosus is the basis for prevention. The aim of the study was to determine the factors associated with the 
persistence of the ductus arteriosus in newborns with congenital heart defects. This kind of study is performed for the first time in the Republic of 
Sakha (Yakutia). The article represents retrospective clinical study. The database included 1.824 cases of children with congenital heart defects. 
The most common association of the patent ductus arteriosus with congenital heart defects was found among the newborns with a gestation period 
of less than 32 weeks. It was determined that the prevalence of association of congenital heart disease with a patent arterial duct considerably 
increased depending on the severity of the heart failure.

Keywords: birth defects, heart, patent ductus arteriosus, children, Yakutia.

Introduction. Congenital heart defects 
(CHDs) represent heterogenic groups of 
diseases, including comorbities, isolated 
and combined anomaly of multifactorial 
etiology. The problem of blood circulation 
defects is significant as it causes high 
mortality rate, especially during the first 
year of life, and disability afterwards. It 
is determined that CHDs are related to 
the disturbances of embryogenesis in the 
2nd-8th week of gestation as result of ge-
netic factors, environment and mother’s 
physical condition [3,5,7].

Long-term persistence of the ductus 
arteriosus is considered as a variant of 
pathology. However, the prevalence of 
patent (open) ductus arteriosus among 
the indigenous population of the North is 
still undetermined as there are no distinct 
criteria from what period of gestation the 
ductus arteriosus is considered to be a 

defect of development [1,3]. There are 
single publications of such kind concern-
ing Caucasian population. It is hypothet-
ically believed, that it should be closed 
during the first two weeks of life. Under 
such criteria, the prevalence of the iso-
lated anomaly is 0.14-0.3 per 1000 live-
born children, 7% among all CHDs and 
3% among all the critical defects [6]. Per-
sistence of the ductus arteriosus signifi-
cantly depends on the term of pregnancy, 
besides that there are factors caused by 
mother, as intrauterine hypoxia, nonste-
roidal anti-inflammatory drugs use and 
others [2,4]. The list of some other fac-
tors, which can be associated with the 
long-term persistence of the patent duc-
tus arteriosus among the children with 
CHDs is not enough studied in the Re-
public of Sakha (Yakutia). 

Objective The objective is to deter-
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mine the association of the patent ductus 
arteriosus with CHDs in newborns of the 
Republic of Sakha (Yakutia) by the method 
of logit and regression analysis. This kind 
of investigation is performed for the first 
time in the Republic of Sakha (Yakutia).

Materials and methods: A retrospec-
tive clinical research work was performed 
on the base of the Perinatal centre of the 
Republican hospital No1, National centre 
of medicine. A research work is based 
on 1,824 clinical results of medical tests, 
taken from the medical records of the pa-
tients with a diagnosed “Congenital heart 
disease” (CHD). The time distance of the 
medical records is registered two times, 
thus from 2001 to 2003 and from 2013 
to 2015. The CHD is recorded according 
to Q20-Q28 (ICD-10, chapter XVII:  Con-
genital malformations, deformations and 
chromosomal abnormalities). The deliv-
ery case reports (#010u) and patient’s 
discharge statistic card (#066/u-02) were 
the initial documentations for analysis. 

All the newborns had experienced 
ultrasound examination (Doppler echo-
cardiography) of the heart to evaluate 
the anatomical structure and cardiovas-
cular function.  The selection is based 
on the cases with bypass through inter-
atrial septum according to the results of 
ultrasound investigation. The functioning 
activity of the arterial duct was evaluated 
by colour Doppler test to define additional 
flow in the vessel projection, i.e. pulmo-
nary trunk. The research was performed 
from 2001 to 2003 on the base of ATL-
HDI-3000 Philips, from 2013 to 2015 on 
the base of EPIQ-7 Philips. 

Logit and regression analysis is per-
formed to define the association of patent 
ductus arteriosus with CHD. 

 When p<0.05 the intergroup accura-
cy was considered significant. The initial 
data were accumulated in the database 
by means of Microsoft Excel software, 
all the statistic operations were conduct-
ed by means of SPSS Statistics soft-
ware (IBM, USA).

Results. The association of patent 
ductus arteriosus with CHD was revealed 
in 386 cases, 21.2%. No significant dif-
ferences between gender association of 
patent ductus arteriosus was revealed, 
prevalence of patent ductus arteriosus  
was 21.8% in boys, and 20.4% (p=0.436) 
in girls. 

Most commonly the association of 
patent ductus arteriosus with CHD was 
noticed in newborns with the period of 
gestation less than 32 weeks, rarely in 
groups of newborns with 32-37 weeks of 
gestation (p<0.001) (Table 1).

The association of patent ductus ar-
teriosus with CHD differed not only by 

 The distribution of patent ductus arteriosus cases in children with CHD according to 
the weeks of gestation

Gestation period Absolute number of cases Prevalence, %
Less than 32 weeks 78 30.3
32-37 weeks 119 16.4
38 weeks and more 189 22.6

Table 1

Table 2

Table 3

 The prevalence of patent ductus arteriosus association with other CHDs

CHD case Absolute number of cases Prevalence
CHD without heart failure (HF): isolated interatri-
al septum defect, mild or in association with patent 
ductus arteriosus less than 0.2 cm.

73 7.2

CHD with HF of 1st class, NYHA classification 1: 
moderate interatrial septum defect or in associa-
tion with patent ductus arteriosus less than 0.2 cm.

24 13.0

CHD with HF of 1st and 2nd class and more, NYHA 
classification of the 1st and 2nd class and more, 
NYHA classification 2 and more: non-complicated 
(simple) CHD + complicated (complex) CHD

289 46.0

 Association of patent ductus arteriosus with CHDs according to nosologies

CHD group Absolute number of cases Prevalence, %
Non-complicated (simple)  CHDs 347 19.8
Complicated (complex) CHDs, including:
atrioventricular canal, complete
Anomalous pulmonary veins drainage, total
Pulmonary artery atresia Ebstein’s anomaly,
tricuspid valve anomaly
Tricuspid valve atresia
Double-outlet right ventricle
Obstructive heart defects, coarctation of the 
aorta, interrupted aortic arch
Pulmonary artery stenosis
Transposition of great vessels
Fallot’s tetrad
Abdominal aortic aneurysm
Complex CHD

33
2
2
5
3
0
2
1

2
3
10
0
3

51.3
33.3
40.0
71.4
50.0
0
50.0
100.0

33.3
60.0
58.9
0
60.0

Factors associated with patent ductus arteriosus in newborns with CHD

Indicator Corrected OS 95% DI for corrected OS

Body weight 1.00 1.00 1.00
Sex:
male
female

1.00
0.85

0.66 1.10

Gestation, weeks 0.89 0.84 0.95
CHD groups:
group 1
group 2
group 3

1.00
1.83
12.36

1.11
9.12

3.01
16.76

Complex CHD:
no
yes

1.00
1.44 0.89 2.36

Table 4
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groups of defects depending on the pres-
ence / absence of impaired heart failure, 
but also nosological groups of defects. It 
is estimated that the prevalence of CHD 
association with patent ductus arterio-
sus considerably increased depending 
on the expression of the heart failure 
(p<0.0001), see tabe2.

Complicated (complex) CHDs more 
often were associated with patent duc-
tus arteriosus (51.3% as against 19.8%, 
p<0.0001), see table 3.

According to the logit and regression 
analysis with the correction of the ges-
tation, it was determined (see table 4) 
that CHD with heart failure of 1st degree 
(NYHA classification 1) moderate intera-
trial septum defect or in association with 
patent ductus arteriosus less than 0.2 cm 
and CHD with HF of 1st and 2nd class and 
more (NYHA classification of the 1st and 
2nd class and more), NYHA classification 
2 and more were significantly associated 
with patent ductus arteriosus. Moreover, 
there is no significant association of pat-
ent ductus arteriosus with complex con-
genital malformation.

Conclusion: According to the logit and 
regression analysis, the association of 
the patent ductus arteriosus with other 

CHDs is most common for newborns 
with the gestation period of less than 
32 weeks. The association of CHD with 
the patent ductus arteriosus differed not 
only groups of defects depending on the 
prevalence of the heart failure, but also 
the nosologic groups of defects. The 
prevalence of CHD association with pat-
ent ductus arteriosus depending on the 
heart failure expression is revealed. The 
patent ductus arteriosus was also associ-
ated with complex heart defects.

1. Бабак  O.A. Гемодинамически значимый 
функционирующий  артериальный  проток 
у недоношенных новорожденных факторы 
риска,  клиническая  картина, последствия. 
Вопросы практической  педиатрии. 2006;1 
(4):38. [Babak O. A. Hemodynamically significant 
functioning arterial duct in premature newborns risk 
factors, clinical picture, consequences. Voprosi 
prakticheskoi pediatrii. 2006; 1(4): 38. (In Russ.).]

2. Бурмистров  В.В. Определение пре-
дикторов и групп риска по развитию функцио-
нальных сердечно-сосудистых заболеваний 
в разные возрастные периоды у детей, 
родившихся  недоношенными: автореф. … 
дис. канд. мед. наук. 2000; 25. [Burmistrov V. 
V. Determination of predictors and risk groups 
for the development of functional cardiovascular 
diseases in different age periods in children born 
prematurely: autoref. … dis. cand. med. scienc-
es.2000;25. (In Russ.).]

3. Жученко Л. А. Распространенность и 
структура врожденных пороков сердечно-
сосудистой системы у детей до 1 года. 
Медицинская генетика. 2006. 1:20-22. 
[Zhuchenko L. A. Prevalence and structure of 
congenital defects of cardiovascular system in 
children under 1 year. Meditsinskaia genetika. 
2006. 1:20-22. (In Russ.).]

4. Прийма Н.Ф. Эхокардиография в 
дифференциальной диагностике арте-
риального протока у детей. Педиатрия. Журнал 
имени Г.Н. Сперанского.2016;7(4):119-127. [Pri-
ma N. F. Echocardiography in differential diagno-
sis of arterial duct in children. Pediatria. Journal 
imeni G. N. Speranskogo. 2016;7(4):119-127. (In 
Russ.).]

5. Черкасов Н.С. Заболевания сердца у 
новорожденных и детей раннего возраста. 
Астраханская государственная медицинская 
академия. 2009;268. [Cherkasov N. S. Heart dis-
ease in newborns and young children. Astrakhas-
kaia gosudarsvennaia meditsinskaia academia. 
2009;268. (In Russ.).]

6. Шарыкин А.С. Врожденные пороки 
сердца. Руководство для педиатров, 
кардиологов, неонатологов. Теремок. 
2005;384. [Sharykin A. S. Congenital heart de-
fects. Guidelines for pediatricians, cardiologists, 
neonatologists. Teremok, 2005; 384. (In Russ.).]

7. Яковлева Т.В. Региональные 
особенности и пути снижения смертности 
детского населения РФ: автореф. дис.… канд. 
мед. наук. РАМН. 2001;20. [Yakovleva T. V. Re-
gional peculiarities and the ways to reduce mor-
tality of children population of the Russian Fed-
eration.: avtoref. diss. cand.med. nauk. RAMN. 
2001; 20. (In Russ.).]

The article is devoted to the problem of the venous thromboembolic complications stratifi-
cation in cases of the colorectal cancer. We performed prospective, randomized, blind study 
in colorectal surgery department. We analyzed the TEC risk factors due to up-to-date recom-
mendations of the 100 consecutive patients with operable colorectal cancer. The doctors didn’t 
know about the study (blind) to decrease the ability for study aggravation. After all, 100 cases 
were get numbers and randomized by the method of random number for 2 groups: Main group 
(n50) – the TEC stratification performed by our method; control group (n50) – the TEC level got 
from history of the patients. 

The underestimation of the risk level of these complications was revealed. The reason of 
this risk underestimation was the absence of some risk factors evaluation connected with the 
patients’ comorbidity and surgery. The authors of the article described method of the thrombo-
embolism risk stratification by new soft for PC with ability to evaluate the risk objectively, unified 
and with mathematical accuracy with minimal effort. 

It was found out the patients suffering from colorectal surgery has extremely high risk of the 
thromboembolic complications. 

Keywords: colorectal cancer, thromboembolic complications, thromboembolism of the pul-
monary artery, stratification.

Introduction. The problem of the ve-
nous thromboembolic complications 
(VTEC) of the oncological surgical pa-
tients is still urgent. The risk of VTEC at 
this case is 10 till 40% without prophy-
laxis and fatal in about 10% cases [11]. 

The VTEC is situated on the second 
place in the structure of mortality and 
take place approximately in 20% [2]. 
The recent investigations has shown 
high risk of VTEC in cases of colorectal 
cancer [1, 3, 7].
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