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Abstract: Chronic intrauterine fetal hypoxia remains an important cause of neonatal morbidity and 

long-term developmental disturbances in modern perinatal medicine. The present study aimed to 

evaluate the clinical characteristics of early and late complications among newborns who 

experienced prolonged oxygen deficiency during intrauterine life. The investigation included 

newborn infants delivered from pregnancies complicated by chronic fetal hypoxia and assessed 

their respiratory adaptation, neurological condition, cardiovascular stability, feeding ability, and 

developmental outcomes during follow-up observation. The obtained findings demonstrated that 

respiratory distress syndrome, neurological depression, feeding difficulties, and muscle tone 

abnormalities were among the most frequent early complications detected after birth. During 

subsequent pediatric monitoring, several infants additionally developed delayed psychomotor 

adaptation, sleep disturbances, and neurobehavioral instability. The study confirms that chronic 

prenatal hypoxia may negatively influence both immediate neonatal adaptation and later 

neurodevelopmental maturation. Early diagnosis, prolonged pediatric observation, and timely 

rehabilitation interventions remain essential for improving clinical outcomes and reducing long-

term complications in affected children. 
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1. Introduction 

Chronic intrauterine fetal hypoxia continues to be one of the most important 

conditions in modern perinatology in terms of the clinical challenge because the prolonged 

deprivation of oxygen during development can impact the functional maturity of the 

nervous, blood circulation and respiratory systems not only in the immediate years 

following delivery, but also over longer periods of time developmentally. Although 

substantial advances have been made in obstetric monitoring and neonatal intensive care, 

hypoxic damage is still associated with high rates of neonatal morbidity worldwide, 

particularly for neonates following complicated pregnancies that are complicated by 

uteroplacental circulation dysfunctions, placental insufficiency, maternal anemia, chronic 

infection, or the hypertensive disorders [1].  

In a number of cases, fetal hypoxia may occur insidiously and unrecognized for 

weeks following which obvious signs are noted at the time of labor and/or at delivery. This 
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long period of hypoxia may cause already established metabolic and neurological 

disturbances at birth; this may affect later growth and neurodevelopment. Oxygen is 

essential in the intrauterine period to the metabolism of cells, the formation of organs and 

tissues. The chronic hypoxic insult to the fetus is regarded to be especially damaging, 

particularly because of high metabolic requirements and lack of antioxidant defense 

mechanisms in the developing brain. A cerebral oxygen deficit of any magnitude can 

impact the cerebral blood flow, the functions of mitochondria, or the balance of 

neurotransmitters and the maturation of neurons. Consequently, babies born with a 

history of chronic fetal hypoxia are often found to exhibit unstable breathing, low Apgar 

scores, trouble adjusting their reflexes, feeding difficulties and thermoregulatory 

dysfunction in their early days of life [2].  

Yet the clinical significance of this condition is not limited to the neonatal period: 

many of these children are subsequently observed to have a delay in psychomotor 

development, cognitive dysfunction, emotional instability, motor abnormality, or have 

trouble sleeping, and all of these persists beyond the neonatal period and becomes evident 

months after the birth. In recent years, international research has increasingly focus on the 

view that chronic fetal hypoxia is a multifactorial pathological process, and that this 

hypoxia has long-term biological effects which are not just a matter of the short-term 

complications of fetal delivery. Modern techniques for neural imaging and neonatal follow 

up have revealed that cognitively normal infants born without severe asphyxia can also 

develop subtle neurological deficits later in childhood as a result of prenatal hypoxic injury 

[3].   It is important to consider this diagnosis in countries where the program of early 

neonatal rehabilitation is still in an early stage of development and long-term pediatric 

observations vary. Study of neonatal outcomes involved in perinatal complications of 

maternal anemia, placental dysfunction, and hypertensive disorders is clinically relevant 

for neonatal morbidity in Uzbekistan, too; these complications are still important public 

health issues. Another key factor is the different clinical symptoms experienced by the 

different newborns who are exposed to chronic hypoxia. In some babies the neurological 

and somatic problems are relatively mild and short-term following a similar obstetric 

contour, while in others, the situation is more complicated and neurological problems 

remain for a longer period of time. This variability may result in the severity, duration, 

and timing of fetal hypoxia having a significant impact on neonatal adjustment and 

subsequent development [4].  

Knowledge of the clinical features of both early and late health consequences in these 

newborns is therefore required to enhance the diagnostic approach, fine-tune neonatal 

monitoring and refine timely rehabilitation strategies which can highlight long-term 

disability and improve quality of life. 

2. Materials and Methods 

The study was clinical observation in a multidisciplinary maternity hospital 

affiliated to Samarkand State Medical University, which was implemented from January 

2022 to December 2024. The main aim of the investigation was to compare clinical 

characteristics of the early and late sequelae of newborn infants with a history of chronic 

intrauterine fetal hypoxia in utero. Special focus was given to neurological adaptation, 

respiratory status, stability of the cardiovascular system, and developmental outcomes as 

seen after birth during the follow up period. Ventured 82 newborns of chronically hypoxic 

fetuses were enrolled in the study. The diagnosis of intrauterine hypoxia was confirmed 

by antepartum clinical characteristics, Doppler ultrasound evaluation of uteroplacental 

blood flow, cardiotocography abnormalities, decreased fetal motor activity and the 

presence of placental insufficiency demonstrated during the course of pregnancy. To 

reduce the potential for confounding clinical factors, infants were excluded from this study 

if either they had major congenital abnormalities, chromosomal abnormalities, a confirmed 

intrauterine infection, or serious birth trauma unrelated to hypoxic insult. After delivery, 
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a new-born was conditionally divided into 2 groups - based on the severity of hypoxic 

exposure and neonatal adaptation disturbances. The first group involved infants with 

moderate features with relatively stable postnatal adaptation and the second group infants 

with more severe neurological or systemic involvement who needed development 

monitoring or intensive neonatal care. Each case underwent careful analysis in terms of 

gestational age, birth weight, Apgar score indicators, mode of delivery, obstetric history of 

the mother and pregnancy complications. All babies were examined by the neonatologists 

and pediatric specialists immediately after birth. Early neonatal respiratory function, reflex 

activity, muscle tone, skin coloring, feeding ability and cardiovascular parameters were 

assessed. Other lab tests performed included blood gas analysis, completion of blood 

counts and acid base balance. Instrumental diagnostic procedures were also carried out 

when clinically necessary, especially in newborns in neurological depression, seizures, or 

those with an impaired cerebral perfusion (i.e., neurosonography and Doppler 

examination of cerebral circulation) [5]. 

Infant follow-up pediatric assessments were conducted over the first year of life after 

the infants to determine for the presence of late complications from chronic prenatal 

hypoxia. Standardized methods used to assess developmental milestones, sleep patterns, 

neuromuscular development, emotional reactivity and cognitive adaptation were used in 

children. A special focus was placed on delayed psychomotor development, 

hyperexcitability syndromes, muscle tone disturbances and on recurrent respiratory 

disorders that were present after leaving the neonatal department [6]. 

Clinical data obtained were further analyzed by common statistical methods. Data 

for qualitative indicators were reported as percentages while data for quantitative 

indicators were reported as mean value with standard deviation. Student's t-test and chi-

square analysis were used when applicable to analyze the difference among study groups. 

A p-value <0.05 was considered statistically significant [7].  

All diagnostic procedures were performed according to modern recommendations 

on the care of newborns and international perinatal guidelines [8] and ethical principles of 

biomedical research involving newborns were respected throughout the study.  

3. Results 

Disturbances in early adaptation periods of the newborns were also found in most 

of the newborns who suffered chronic intrauterine fetal hypoxia were clinically observed. 

Complications severity was quite variable in relation to duration of hypoxic exposure 

during pregnancy, gestational age at delivery and concomitant maternal disorders. In 

several instances, neurologic dysfunction was more readily observed in the newborn after 

a period of observation, and in most cases, respiratory adaptation seemed to be 

compromised immediately after birth. 

Respiratory distress syndrome was one of the most common complications detected 

in infants examined [9]. Many newborn infants had tachypnea, cyanosis, abnormal 

breathing patterns and decreased oxygen saturation in the first 24 hours of life. Some 

babies needed supplementary oxygen and ongoing observations of their lungs until they 

perished. Neurological symptoms were also prevalent, such as decreased reflex activities, 

muscle hypotonia, excessive irritability, sleep difficulties and weak sucking reflexes. 

Severe cases resulted in short term convulsions and CNS depression. A lesser, but 

clinically significant percentage, of neonates had cardiovascular instability. These babies 

showed variation in their heart rhythms, whiteness of skin, comprising of fluid circulation 

in peripheral areas and delayed recovery after delivery. Moderate cerebral hemodynamic 

disturbances and transitory hypoxic-ischemic changes were demonstrated with 

neurosonography in the symptomatic infants in several cases. Biological tests also revealed 

slight blood gas parameter imbalance and metabolic acidosis in babies with more severe 

clinical symptoms. At follow-up pediatric observation, a few babies persisted, even after 



 148 
 

  
Central Asian Journal of Medical and Natural Science 2026, 7(3), 145-150.                 https://cajmns.centralasianstudies.org/index.php/CAJMNS 

reaching the point of stabilization of general clinical condition, in exhibiting delayed 

psychomotor adaptation and mild neurological dysfunctions.[10] Among newborns of 

such severe prenatal chronic hypoxia, sleep irregularities, increased emotional excitability, 

delayed motor reactions and decreased concentration during feeding were more 

frequently occurring. The present results were thought to reflect effects of prenatal oxygen 

deficiency, not only on subsequent adaptation to the newborn environment but also on 

nervous system functional maturation in infancy [11]. 

 

Table 1. The risk of early and late complications encountered by babies with 

chronic intrauterine hypoxia 

Clinical complications 
Number of newborns 

( n=82) 
Percentage (%) 

Respiratory distress syndrome 31 37.8% 

Neurological depression 27 32.9% 

Feeding difficulties 24 29.3% 

Muscle tone abnormalities 21 25.6% 

Sleep disturbances 18 21.9% 

Convulsive syndrome 9 10.9% 

Delayed psychomotor development 16 19.5% 

Cardiovascular instability 13 15.85 

 

Clinical data obtained after birth indicate that the major modes were respiratory and 

neurological reactions in babies that have been exposed to chronic prenatal hypoxia. Long 

term complications were clinically significant during follow up observation, as were early 

adaptor disorders, which were more frequent; highlighting the need to continue with 

follow up observation and rehabilitation support for these affected infants in the pediatric 

age group[12]. 

4. Discussion 

Our results from this study did confirm that chronic intrauterine fetal hypoxia is a 

multifactorial disease that can affect neonatal adaptation well after birth. Prolonged fetal 

oxygen deficiency remains an important clinical problem for neonatal and pediatric 

neurologists with clinical consequences despite the improvements in the survival of 

foetuses and babies in recent years brought about by better prenatal monitoring and by 

the massive improvements made in neonatal intensive care. This predominance of 

respiratory instability and neurological dysfunction in reported babies examined 

highlights the vulnerability of the developing fetal brain and cardiopulmonary system to 

chronic defects of oxygen delivery in utero. 

A fixed finding in this investigation was the diverse signs and symptoms displayed 

by some of the affected infants. Initial stabilization followed by rapid recovery was seen 

among some of the newborns and neurological and behavioral disturbances still appeared 

in follow-up examinations among some apparently of similar antenatal history. These 

differences could relate to the extent and duration of placental insufficiency, maternal 

metabolic impairments, fetal adaptive mechanisms, and the duration and severity of 

exposure to hypoxia during gestation. There is growing evidence in modern perinatology 

that fetal adaptation to chronic hypoxia is very individualistic and multifactorial 

(pregnancy and genetic) [13]. 

The relatively common appearance of respiratory distress observed in the present 

study is consistent with the current literature on neonates with chronic prenatal hypoxia 

resulting in impaired pulmonary adaptation. Oxygen deficiency for a prolonged duration 
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can affect surfactant production, pulmonary vascular regulation and birth transition of the 

respiratory system. Neurological complications are at the same time clinically more 

worrying as hypoxic injury to immature cerebral tissue may not resolve until the infant's 

general somatic condition is stabilized. During the observation period the most persistent 

changes were motoric reactions, muscle tone disturbances, and excitability. This raises 

similar questions as those suggested by recent neurodevelopmental research, which argue 

that slight neurological dysfunction might not be manifested until a few months post-

partum [14]. 

A clinically relevant issue included the impact from chronic/hypoxia fetal 

programming on postnatal neurobehavioral adaptation. In the present study, several 

infants identified during infancy, had feeding problems, sleep disturbances and unstable 

responses as evidence of incomplete maturation of autonomic nervous regulation. These 

could be mild and may later impact on cognitive skills and social adaptation and learning. 

Recent studies strongly imply that hypoxic stress to the fetus and to the developing brain 

can impact both structural brain injury as well as long term neurochemical signaling and 

maturation of synapses [15]. 

The study also emphasizes the need to monitor the child for an extended period of 

time after birth even in the absence of severe intrauterine hypoxia in newborns. Available 

clinical experience indicates that a very few infants are discharged following early 

stabilization, however, without appropriate neurological follow up, which can delay their 

diagnosis of developmental abnormalities. Hence early rehabilitation measures such as 

neurodevelopmental monitoring and physiotherapy along with parental counseling can 

be key steps in minimizing lifelong complications and optimize children's quality of life if 

they are affected [16]. 

Although a lot of clinical observation was made during this study, a few drawbacks 

are to be noted. The sample size was still fairly small, and also the follow-up time in each 

case didn't go beyond infancy. The data here reported, however, further corroborate the 

necessity of having a thorough evaluation of newborns that was expressed at long-term 

observation in infants of chronic intrauterine hypoxia. 

5. Conclusion 

Because it has been shown to have multiple impacts on fetal adaptation after birth 

and infant development, chronic intrauterine fetal hypoxia remains one of the most 

clinically important complications of pregnancy. Findings of the present study revealed 

that, respiratory, neurological and metabolic dysfunctions are frequently encountered in 

the early neonatal period in the infants delivered to OLD mothers, and delayed 

psychomotor and neurobehavioral dysfunctions during follow-up observation period was 

frequently observed. The consequences of these outcomes indicate that fetal hypoxia is not 

merely an obstetric incident, a single event occurring at the time of delivery with only a 

temporary effect on the developing child, but a complicated pathological process with 

lasting effects on the developing child. The researchers also found that the most common 

early signs that were observed after birth were distress breathing, neurological depression, 

feeding problems, and muscle tone abnormalities. Various infants demonstrated a 

relatively fast stabilization throughout neonatal care; others, however, sleep problems, 

emotional instability, delayed lifting of some reflexes and lack of adaptation to the 

environment were observed throughout the infant period. This variability underscores the 

need for clinical judgment as having 2 infants with a similar antepartum risk history 

shouldn't mean that both will have the same outcome. Other conclusions from this 

investigation are the need for extended pediatric and neurological monitoring for the 

hypoxic infants who had been chronically in the uterus. In many cases, the warning signs 

of the lesions are only obvious a few months after the baby leaves the neonatal 

departments; i.e., not showing gross signs of developmental problems doesn't mean there 
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are no problems later. Thus, potential long-term benefits of prognosis and quality of life 

for affected children may be gained by early rehabilitation, continuous 

neurodevelopmental monitoring and education for parents. In summary, the extracted 

clinical results highlight the importance of early detection of fetal hypoxia in utero, 

monitoring those neonates who deliver with hypoxia/asphyxia and follow-up treatment 

to minimize their early and late complications in the interest of improving their long-term 

quality of life. Improved collaboration between obstetricians, neonatologists, pediatric 

neurologists and rehabilitation experts continues to be an important aspect of improving 

the situation with regard to the outcome of the hypnic presentation of chronic hypoxic 

injury in the newborn. 
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