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ABSTRACT
Objective. The aim was to investigate the rates of respiratory 
and sleep disturbances in infants whose mothers experienced 
amniocentesis.
Material and methods. Infants whose mothers have undergone 
midterm amniocentesis (between 16 and 20 weeks) and no 
invasive procedure (controls) were enrolled.
Results. The study analyzed 50 infants whose mothers have 
undergone amniocentesis (amniocentesis group) and 47 
controls. Amniocentesis group had higher incidence of sleep 
disturbances: 30 cases (60 %), compared with 11 controls (23.4 %) 
(P = 0.001). In the amniocentesis group there were 7 children 
(14 %) with asthma, while in the control group, asthma was 
confirmed in 1 child (2.1 %) (P = 0.032).
Conclusion. Our data triggers the hypothesis that associations 
between midterm amniocentesis, child’s asthma and sleep 
disturbances may exist. These preliminary results reveal the 
importance of further studies and the need for the analysis of 
long term effects of invasive testing.
Key words: amniocentesis, informed consent, respiratory tract 
diseases, sleep disorders, infant.
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INTRODUCTION
The tendency of modern community to 

give birth at more advanced age conditioned 
that prenatal diagnostics methods became 
more frequently used in women’s health care. 
Amniocentesis, a second trimester invasive test,  
is performed to detect chromosomal numeral and 
structural anomalies.1 However, despite their high 
sensitivity for detection rates, these procedures 
have their complication rates for the fetus and 
mother, including the fetal fluid embolism.2 
The risks for fetus include not only miscarriage, 
with the excess risk of around 0.5-1 % above the 
background risk,3 but also there is a well-proved 
relationship between early amniocentesis and 
congenital anomaly (talipes).4 Despite these rare 
morphological consequences of amniocentesis, 
more frequent functional effects may occur that 
can have long-lasting consequences on a child’s 
health and are not always observable at prenatal 
and perinatal stages.5 Functionally, the fetal 
lungs are extremely sensitive to the external 
mechanical effects. There are studies suggesting 
that respiratory disturbances such as neonatal 
pneumonia, meconium aspiration, atelectasis 
and tachypnea were more frequently found in 
the amniocentesis group.6-7 However, over the 
last 10 years, no studies were performed on 
the analysis of genetic amniocentesis and fetal 
respiratory health. Therefore, the present study 
aimed to investigate the rates of respiratory and 
sleep disturbances in children whose mothers 
experienced prenatal amniocentesis.
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Characteristics Midterm amniocentesis Controls p value
 N = 50 N = 47 
Maternal age (years) 37 ± 3.8 36.2 ± 3.5 p = 0.21
Maternal smoking - - -
Gestational age 40.1 ± 2.9 39.7 ± 2.3 p = 0.64
Caesarian section 5 (10 %) 4 (8.4 %) p = 0.24
Birth weight  3.36 ± 0.4 3.42 ± 0.33 p = 0.53
Male gender 28 (56 %) 20 (42.5 %) p = 0.069
Bronchiolitis 2 (4 %) 1(2.1 %) p = 0.11
Asthma  7 (14 %) 1 (2.1 %)  p = 0.032
Sleep disturbances  30 (60 %) 11 (23.4 %) p = 0.001

Table 1. Maternal and infants characteristics expressed as median or n (%)

MATERIALS AND METHODS
Study design

The study was conducted in the period 
between 2014 and 2017. Infants whose mothers 
have undergone midterm amniocentesis and no 
antenatal invasive procedure were enrolled into 
the study if they had no respiratory problems 
at perinatal period. Amniocentesis over the 
period between 16 and 20 weeks was performed 
at Lithuanian University of Health Sciences 
and Vilnius University Hospital. The study 
was retrospective. The health state medical 
documentation of pregnant women who have 
been counselled by geneticist 3 years ago 
were analyzed. Inclusion criteria for research 
group: increased risk for fetal chromosomal 
anomalies (due to age risk or positive biochemical 
screening), performed invasive diagnostic testing 
at second trimester of pregnancy, no perinatal 
infections, no respiratory problems at perinatal 
period, no prenatal smoking history, no maternal 
asthma, no preterm delivery.

Inclusion criteria for control group were 
the same, only despite that they not performed 
invasive diagnostic testing (rejected by the 
women).

The maternal survey was performed when the 
infants were 3 years of age. Their mothers had 
undergone the second trimester amniocentesis 
for fetal karyotyping because of the advanced 
maternal age, high risk results of biochemical 
screening or family history of chromosomal 
abnormality. The data were compared with 
children whose mothers declined the test (the 
control group). The controls were counselled 
by the same geneticist, at the same time period 
and indications for invasive diagnostics were the 
same as research group. But controls declined 

invasive testing because of anxiety of possible 
complications including miscarriage.

The mothers were contacted by residency 
physician 3 years after delivery to access the 
results of children health status. The survey 
included questions about the confirmed child’s 
diagnosis of asthma and events of bronchiolitis. In 
the absence of lung function tests, the diagnosis of 
asthma was considered with frequent (≥8 days/
month) asthma-like symptoms (according to 
Canadian Thoracic Society Asthma Clinical 
Assembly partnered with the Canadian Paediatric 
Society position paper on the diagnosis and 
management of asthma in preschoolers).8 
Sleeping habits were evaluated according to 
Brief Infant Sleep Questionnaire (BISQ).9 Sleep 
disturbances were considered if a child reportedly 
wakes up > 3 times per night, spends > 1 hour in 
wakefulness during the night, or spends < 9 hours 
in sleep (day and night).9 The study was approved 
by Kaunas Regional Bioethics Committee. 
Informed consent from all participants was taken.

Statistical analysis
The statistical analysis was performed using 

the SPSS 20.0 program. Quantitative variables 
were expressed as  means with standard 
deviations (SD). The differences among means 
were analyzed for their statistical significance 
with the Mann-Whitney U or Chi square test. 
A p value of less than 0.05 was considered 
significant.

RESULTS
Totally we invited 117 mothers, who had 

indications of amniocentesis, to participate in 
the study. 12 were excluded because of detected 
possible prenatal inflammatory state (n = 9) and 
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impact of prenatal smoking (n = 3). 8 mothers 
were eliminated from the study, because later on 
they refused to participate in the study. Finally 
97 mothers with indications of amniocentesis were 
included in the analysis. Final data obtained from 
infants whose mothers have undergone midterm 
amniocentesis (n = 50) or no antenatal invasive 
procedure (controls, n = 47) are reported in Table 1. 

There were no differences in bronchiolitis 
rate between the groups (p < 0.05). However, 
we detected that asthma diagnosis and sleep 
disturbances  were  more frequent  in  the 
amniocentesis group compared with the controls 
(p < 0.05) (Table 1).

DISCUSSION
The findings of the present study suggest 

that there are increased rates of asthma in 
chi ldren born to  mothers  subsequent  to 
midterm amniocentesis. Our data support the 
results of other studies which showed that 
midterm amniocentesis may affect the fetal 
lung development,7 including the reduced 
vital capacity of crying in neonates.6 In small 
children, the crying vital capacity is one of the 
tests indicating the lung function.10 A causal 
relationship between maternal amniocentesis 
and the lung function deficit may have several 
mechanisms. At first, the lost amount of fetal 
fluids may matter because during midterm 
amniocentesis about 10-20 ml of fetal fluids 
are removed, which is a rather large amount 
from the total of 130-160 ml as estimated at 
16 weeks of pregnancy.6 There are also data 
suggesting the need of lowering the amount 
of the removed fetal fluids in order to reduce 
fetal complication rates.1 It was estimated that 
by only removing 7 ml of amniotic fluid instead 
of 15 ml, a total miscarriage rate, incidence 
of respiratory difficulties and fixed flexion 
deformities is decreased.11 The second mechanism 
may be that the process of amniocentesis itself 
may cause the reduction of fetal movements, 
including breathing which especially manifests 
24-48 hours after amniocentesis.12 The reduction 
of fetal movements after chorionic villus sampling 
(CVS) or early amniocentesis is a well-known 
factor for other fetal malformations like tapes 
equinovarus.4 It is noteworthy that in animal 
models some histological changes in the lungs 
occurred regardless of the time of amniocentesis, 
the amount of fluid removed and even if the 
membranes were simply punctured with no fluid 
removal.13

The relationship between amniocentesis and 
the increased level of stress is well documented.14 
During stress, the increased maternal cortisol 
level may pass through placenta and cause fetal 
hypothalamus-hypophysis-adrenal activation 
accompanied by long-lasting modifications in 
stress reactivity.14 The findings obtained in our 
study showed that suspected sleep disturbances 
more frequently observed in the amniocentesis 
group can also be connected with prenatal stress 
effects. There are data suggesting that prenatal 
stress exposure is connected with predisposition 
to a vulnerability to hyperarousal reactions 
contributing to insomnia even in adult life.15 
Of course we can’t exclude other possibly not 
detected reasons for observed children sleep 
disturbances.

After a prolonged pause in scholarly studies 
examining the link of invasive testing and fetal 
respiratory health, the results of our study remind 
the fact that amniocentesis may be associated 
with unwanted long-term effects on the child. 
These data point the need to look for the ways 
of reducing the numbers of invasive procedures. 
NIPT (non-invasive prenatal tests) tests may even 
decline the need of invasive testing.1

Our study has some limitations, for example, 
we have not performed the regression analysis 
to exclude other possible contributing factors. 
Also, the number of studied patients is low for 
the definite conclusions to be drawn. Annually 
1000 invasive prenatal procedures are performed 
in Lithuania. Our cohort represents 5 % of total 
amount. Taking into account all these data, 
every pregnant woman should be provided 
with a clear explanation of the differences of 
the prenatal care methods and before giving the 
informed consent, should be familiarized with 
the invasive procedure, including long term 
effects of the child’s health.1 We also highlight 
the need for an informed patient consent before 
genetic amniocentesis and the benefit of receiving 
adequate information on possible alternatives of 
invasive testing.

CONCLUSION
Our data tr iggers  the hypothesis  that 

associations between midterm amniocentesis, 
child’s asthma and sleep disturbances may exist. 
These preliminary results reveal the importance 
of further studies and the need for the analysis of 
long term effects of invasive testing. n
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