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Abstract: 
Objective: To observe the clinical characteristics and assessment of lung function condition in survivors of RDS 

in infants at acute and chronic phase by using surfactant treatment and ventilation methods ,in order to know 

risk factors affecting  pulmonary function of RDS infant’s  prognosis and lung squeals． 

Methods: From 2018 and 2019, RDS patients were diagnosed in the affiliated hospital of Yangzhou university 

(n=68) whereas total of 36 cases did not meet the observation criteria or were lost to follow-up and (n=32) 

Patients has been done their lung function. Patients were divided into 2 groups. Pulmonary dysfunction group 

(n=17), Normal lung function (n=15. The data of 32 NRDS cases were retrospectively analyzed to analyze the 

influencing factors of abnormal pulmonary function. 

 Results: The results suggest that abnormal lung function is related to ventilation time and oxygen exposure 

time, and has no obvious relationship with other factors.  

At acute phase，RDS infants had low oxygen exposure and noninvasive ventilation   time (p<0．05) ，the 

other parameters Gander, gestational age, weight, hormones used by prenatal mothers, combined with 

pneumonia, PS use, blood gas changes, birth patterns, length of hospital stay, had no significantly difference (p

＞0．05) .  

Conclusion: Correlation between oxygen exposure time and mechanical ventilation time in patients with NRDS 
and late pulmonary dysfunction. 
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I. Introduction 
NRDS is common in preterm infants with incomplete lung development; however, it also occurs with a 

relatively high frequency (5%- 10%) in term infants.[1] Respiratory Distress Syndrome (RDS) in preterm 

infants is due to insufficient production of surfactant.[2] 

A deficiency in alveolar surfactant due to immaturity of alveolar type II epithelial cells causes 

respiratory distress syndrome RDS. [3] 

Surfactants at birth or shortly thereafter has greatly reduced the morbidity, mortality, and costs 

associated with treatment of RDS in preterm infants. [4-8] 

The management of RDS consists of antenatal steroids, surfactant replacement, oxygen administration, 

positive-pressure ventilation, and nutritional support.[9,10] Respiratory distress syndrome in preterm infants is 

associated with significant morbidity and mortality.[9,11] 

The use of the surfactants is well established as an effective treatment for RDS.[12,13]  

Use of MV during the index NICU period was determined at day 3 and day 7. [14,15] Mortality was 

assessed only during the index NICU period. 
May be related to study time, diagnostic criteria for the disease, severity assessment, patient age and 

living environment And so on. In this paper, the clinical characteristics of infants with RDS were observed and 

analyzed to find the risk of the disease.  

Studies have pointed out that positive pressure ventilation, oxygen therapy, mechanical ventilation and 

other treatment methods are prone to lung injury and affect lung function. At present, there is a lack of 

systematic research on the risk factors that affect NRDS lung function. With the development of medical 

technology, the fatality rate of NRDS has dropped significantly, but the number of patients with secondary lung 
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injury is increasing and the number of patients with long-term lung function decline is increasing, which affects 

the quality of life of children. For this reason, this study followed up 68 children with NRDS discharged from 

the hospital from 2018 to 2019 to explore the risk factor of abnormal lung function. 
 

II. Methods And Materials: 
2.1 Research object: The diagnostic criteria are in line with the NRDS diagnostic criteria of "Practical 

Neonatology", and the exclusion criteria: 1. There are symptoms of respiratory tract infection when tested. 2. 

Congenital heart disease, pulmonary dysplasia, neuromuscular disease and other congenital diseases that affect 

lung function, 3 have a family history of respiratory disease. 68 cases were followed up and finally 32 cases met 

the criteria.   

2.2 General information: Sixty eight patients with RDS in neonate were studied in the affiliated hospital of 

Yangzhou university, whereas their gestational age 27 to 37 weeks, birth weight of ≥1000 g, and used surfactant 
and ventilation administration mainly whereas 32 patients checked their pulmonary function after discharged 

from the hospital. Multivariable regression was used to evaluate all NICU outcomes. Recorded patient data 

Including gender, gestational age, birth weight, Oxygen exposure time, Noninvasive ventilation time, cesarean 

section indication, use of PS, using corticosteroid of mother, asphyxia, Blood gas,  length of stay and other 

infection . At the same time for the lung function test recorded tidal volume [ml/kg], tPTEF%tE  [%], 

VPEF%VE  [%], respiratory rate [1/min], ratio tI to tE.  

2.3 Follow-up: All discharged NRDS children were notified by phone at 44 weeks of corrected gestational age. 

The neonatal follow-up clinic was followed up. No respiratory tract infection was detected in the first 4 weeks. 

The lung function test produced by the German company JAEGER was used to test the lung function set in the 

study. Test status (resolution> 0.1 mL; flow rate sensitivity> 0.5 mL / s; dead volume 2 mL). Before the test, the 

weight measurement is accurate to 10 g and the length measurement is accurate to 1 cm. After a temperature 
stabilization period of at least 30 minutes, perform a humidity and capacity calibration on all equipment before 

testing. Before testing, 10% chloral hydrate (0.3 ~ 0.5 mL / kg lavation or oral) was used to induce sleep. During 

the test, the child was placed in the supine position. During the non-rapid eye movement sleep phase, the mouth 

and nose were fastened with a mask. The index and middle fingers were pressed against the sides of the nose. 

All children were tested 5 times, and 20 regular breathing cycles were recorded each time, and the computer 

automatically calculated the average value. The main parameters measured are: tidal volume per kilogram of 

body weight (VT / kg), peak volume ratio (VPEF / VE), peak time ratio (TPEF / tE), suction frequency (R), and 

breathing ratio. 

2.4 Statistical method: SPSS 20.0 was used for statistical analysis. Count data was used chi-square test. 

Measurement data for normal distribution was expressed as mean ± standard deviation (x ± s). Independent 

sample t test was used. The median (quartile) [M (P25, P75)] indicates that a nonparametric test is applied. P 

<0.05 was considered statistically significant. 
 

III. Results 
NCPAP ventilation time and oxygen exposure time were significantly different between the 

dysfunction group and the normal lung function group (P <0.05), while gestational age, birth weight, use of 

prenatal hormones, delivery methods, asphyxia during delivery, There were no significant differences in the use 

of PS, PH value, combined pneumonia, and length of hospital stay between the pulmonary dysfunction group 

and the normal pulmonary function group (P> 0.05). 

 

Table: Comparison of influencing factors of tidal and pulmonary dysfunction after neonatal RDS treatment 
Project Pulmonary dysfunction group

（n=17） 

Normal lung function（n=15） ²/t/Z 

value 

P-value 

Gender（Example） 

Male 

Female 

Cesarean section(EX) 

Yes 

No 

Early use of PS（EX） 

Yes 

No 

Use of hormones in the 

foot volume of 48 h 

before birth(EX) 

Yes 

No 

Asphyxia（EX） 

Yes 

 

8 

9 

 

11 

6 

 

6 

11 

 

 

 

9 

8 

 

6 

11 

 

10 

5 

 

9 

6 

 

6 

9 

 

 

 

7 

8 

 

3 

12 

 

1.245 

 

 

0.075 

 

 

0.075 

 

 

 

 

0.125 

 

 

0.922 

 

 

0.265 

 

 

0.784 

 

 

0.784 

 

 

 

 

0.723 

 

 

0.337 
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No 

Blood gas PH ≤7.2

（EX） 

Yes 

No 

Merge Pneumonia

（EX） 

Yes 

No 

 

10 

7 

 

11 

6 

 

5 

10 

 

8 

7 

 

2.079 

 

 

0.427 

 

0.149 

 

 

0.513 

GA（week） 31.76±3.19 32.4±2.95 0.582 O.565 

BW（gm） 1786.47±721.72 1938.33±627.64 0.631 0.533 

Oxygen exposure time

（h） 

263.47±346.42 71.67±35.01 -2.131 0.041 

MV time

〔M(P25,P75)h〕 

96（66.50,204.00） 48（36.00,72.00） -3.299 0.001 

Length of stay 28.94±20.98 25.13±20.42 -0.519 0.608 

 

IV. Discussion 
In 1971, the first article was published on the use of bubble CPAP to treat respiratory distress 

syndrome (RDS) in neonates. [16] CPAP did not gain widespread acceptance until the early 1980s and, with 

improvements in technology later in that decade, CPAP was largely replaced by mechanical ventilators as the 

primary mode of respiratory support for premature infants with lung disease. [17] 

Mechanical ventilation is initially used widely after administration of surfactant. It should be noted that 

respiratory support can be made only with nCPAP after administration of surfactant in babies with spontaneous 

respiration [18-20]. 

It has been demonstrated that RDS babies complicated with severe birth asphyxia develop profound 
lung disease, including hemorrhagic lung edema and the persistence of fetal circulation [21] 

Babies with an optimal response to surfactant had a lower mortality rate and presented fewer chronic 

lung disease cases than those with a poor response. The mortality was strongly associated with poor response to 

surfactant, decreasing birth weight and acidosis before surfactant therapy. Many of these factors are related to 

perinatal events including an inter-current episode of hypoxia during the first hours of life, and not only modify 

the course of ‘pure’ RDS, but also compromise other complications of prematurity. 

Drawing on the results of this study and others, it would appear that the current tasks before us are not 

only to optimize surfactant therapy but also to minimize several variables that affect the surfactant treatment 

response, such as birth asphyxia and congenital infection, and other complications of preterm births as far as 

possible. 

Recently, it has been emphasized that preterm infants should be managed without MV where possible 

and if ventilation is needed to minimize the time an endotracheal tube is used. Use of non-invasive respiratory 
support has increased with an expansion of methods to achieve it, but there is often a paucity of evidence to 

determine which method is most effective. CPAP has been used for over 40 years with early trials showing that 

it improves oxygenation, regulates breathing and is effective at reducing reintubation following extubation [22]. 

CPAP is now recommended as the optimal first mode of respiratory support although other modes of non-

invasive support from birth are being tested in clinical trials [23]. 

Despite best intentions to maximize non-invasive support, many small infants will initially require MV, 

and about half of those less than 28 weeks’ gestation will fail their first attempt at extubation with these having 

higher mortality and morbidity [24]. The aim of MV is to provide “acceptable” blood gases whilst avoiding lung 

injury which is typically caused by too high or too low pressure delivery. The principle of MV is to inflate 

atelectasis lung, optimizing lung volume for even distribution of tidal volumes at pressures set to prevent 

atelectasis and over-distension. Over-inflation increases risk of air leaks such as pneumothorax and pulmonary 
interstitial emphysema. Ventilation at too low a pressure risks areas of lung becoming repeatedly atelectasis 

during expiration, which can generate inflammation. 

The results of the study of NADS patients with abnormal lung function after various treatment options, 

the oxygen exposure time, and the length of ventilation time are statistically significant and the reasons are 

analyzed.  

These data, together with a comprehensive identification of variables influencing the clinical response 

to surfactant therapy, oxygen exposure time and MV time and outcome, will provide useful information for 

generating hypotheses for prospective studies. Data on these outcomes will continue to be sought. 

 

V. Conclusion 
In this cohort study, non-invasive methods, can provide useful information about the respiratory 

function also in preschoolers and offer the opportunity to further follow-up and monitor these children in the 

long-term. This is particularly important since lung function tracks throughout life, at risk of developing chronic 
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obstructive pulmonary disease in adulthood.in our experiment, Infants had caesarean birth ， asphyxia, 

pneumonia history may be susceptible populations develop RDS．Concern about aggressive diagnosis and 

intensive treatment are essential to good outcomes in RDS．Residual obstructive defect remain common after 

RDS．Rehabilitation is useful to speed mobility and muscle strength． 
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