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Background: Congenital diaphragmatic hernia (CDH) is a neonatal condition that mainly occurs when the 
abdominal organs herniate into the thorax, obstructing the development of the lungs. Postoperative neonatal 
breathing disorder is one of the main causes of neonatal death. This study summarizes the postoperative 
nursing status of 30 cases of neonatal CDH in our hospital, and explores the effect of body position in 
mechanical ventilation care following CDH surgery. 
Methods: A total of 30 CHD children admitted in our hospital between June, 2018 and October, 2019 
were included. The neonates were divided into preterm infant group (n=15) and full-term infant group (n=15). 
Each child was immediately transferred to the newborn intensive care unit (NICU) ward after surgery and 
received the hospital’s NCIU special care. Besides routine nursing, each child was placed in a randomly 
selected primary position (the prone position or supine position). After 30 min, their oxygenation indexes 
were measured, and then their position (prone position or supine position) was changed. After 30 min, the 
neonates’ oxygenation indicators were measured again. A hospital-made satisfaction questionnaire was used 
to evaluate the parents’ satisfaction with nursing care. 
Results: Two children died of respiratory failure (one in the preterm group and one in the full-term 
group), and the rest were in a stable condition after surgery. There was no significant difference between the 
rates of parent satisfaction in the two groups (preterm infant group: 96.67% verse full-term group: 93.33%, 
P>0.05). In both groups, the partial pressure of oxygen in arterial blood (PaO2), partial pressure of oxygen in 
arterial blood/fraction of inspiration O2 (PaO2/FiO2), and partial pressure of oxygen in arterial blood/partial 
pressure of oxygen in the alveolar gas (PaO2/PAO2) in prone position were significantly higher than those in 
supine position (P<0.05); the alveolar-arterial oxygen difference (A-aDO2) was significantly lower than that 
in the supine position (0.05). 
Conclusions: The prone position can improve the oxygenation index of children after surgery, and 
improve their respiratory system function. This method is suitable for newborn postoperative NICU care.
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Introduction

Newborn congenital diaphragmatic hernia (CDH), a 
developmental closed defect usually involving discontinuity 
in the septum, sees the protrusion of abdominal viscera into 
the thoracic cavity, which stunts normal lung development. 
CDH can cause peripheral bronchioles and alveolar and 
pulmonary vascular dysplasia, and is associated with severe 
pulmonary dysplasia and pulmonary hypertension. It can 
ultimately result in severe respiratory failure shortly after 
birth (1,2). Despite the progress that has been achieved 
in diagnosing and treating CHD in recent years, with its 
unknown etiology and pathogenesis, and with few studies 
involving CDH patients, the condition is still clinically 
challenging. Although CHD can be corrected with surgery, 
postoperative care is critical. Postoperative newborn 
respiratory disorders are one of the main causes of newborn 
mortality (3-5), and so the use of a ventilator to supply 
mechanical ventilation after surgery is vital.

Prone position ventilation was first reported by Bryan 
in 1974 (6). This method has long been used overseas to 
treat patients with acute respiratory distress syndrome 
(ARDS). In recent years, it has also been widely concerned 
in China, but a consensus has not yet been reached. Prone 
position ventilation refers to the mechanical ventilation of 
patients placed in the prone position. Studies have found 
that the adoption of the prone position or rotating position 
in treating patients with ARDS can promote back alveolar 
retention and the redistribution of blood flow in the lung, 
thus improving patients’ oxygenation index (7). However, 
because the rotating position can cause dizziness, vomiting 
and other discomfort, including circulatory function 
instability, prone position ventilation is favored. A number 
of studies have put prone position ventilation forward as 
an effective measure for protecting the lungs of patients 
receiving mechanical ventilation (8,9).

In the current study, we summarize the nursing situation 
of 30 CDH newborns in our hospital, and examine the 
effect of postural placement in mechanical ventilation after 
surgery.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1003).

Methods

General information

A total of 30 CHD children who received treatment in 

our hospital between June, 2018 and October, 2019 were 
included. The children were divided into the preterm infant 
group and the full-term infant group according to their term 
status, with 15 cases in each group. Informed and signed 
consent was obtained from the parents of each child. This 
study was approved by the ethics committee of Huai’an 
Maternity and Child Health Care Center (ethics approval 
number 2018012). The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013).

General duty nursing 

After surgery, each child was immediately transferred to the 
newborn intensive care unit (NICU) ward and was nursed 
by the hospital’s NCIU special care group. Each group was 
headed by a head nurse and three responsible nurses, and 
each member of nursing staff had been trained by hospital-
appointed nursing experts. During the nursing process, 
close attention was paid to the changes in the children’s vital 
signs, and all nursing procedures were carried out under 
strictly aseptic conditions. The nursing team members 
conducted medical knowledge training for the parents of the 
children and were responsible for timely communication.

The ward was regularly ventilated to ensure fresh air 
indoors and regularly disinfected every day. Ventilators, 
humidifiers, atomizers, and other medical equipment were 
regularly disinfected and replaced.

Mechanical ventilation nursing

Before each child was connected to the mechanical 
ventilator, their nose and pharynx were cleaned of 
secretions, and they were placed in the supine position 
with slightly elevated shoulders and the head low. During 
mechanical ventilation, endotracheal intubation was kept in 
place to prevent tube detachment or accidental extubation. 
The airway was kept moist, sputum aspiration nursing was 
carried out when necessary, and reasonable nasal feeding 
was provided.

Postural placement

The children were randomly selected to be placed in 
the initial position (either the prone position or supine 
position). After 30 min, the test indexes were measured, and 
the child’s position was then changed (to either the prone 
position or supine position). After 30 min, the various 
detection indexes were measured again.
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Testing indicators 

Vital signs, such as heart rate, were monitored. Blood gas 
analysis was performed by collecting blood via radial artery 
puncture at different positions, and the partial pressure of 
oxygen in arterial blood (PaO2), the ratio of partial pressure 
of oxygen in arterial blood/fraction of inspiration O2 (PaO2/
FiO2), partial pressure of oxygen in arterial blood/partial 
pressure of oxygen in the alveolar gas (PaO2/PAO2), and 
alveolar-arterial oxygen difference (A-aDO2) were recorded. 
A hospital-made satisfaction questionnaire was used to 
investigate and evaluate parent satisfaction with the nursing, 
which was divided into four items: very satisfied, satisfied, 
general, and dissatisfied. To ensure the objectivity of the 
statistical results, two accompanying parents were invited to 
fill in the questionnaire for each patient. Total satisfaction = 
(very satisfied + satisfied + general) number of parents/total 
number of parents ×100%.

Statistical analysis 

All data were processed by using statistical analysis software 
SPSS21.0. Quantitative variables were represented by 
mean s standard deviation, and pairwise comparisons were 
performed with independent sample t-tests. The qualitative 
variables were described as percentages, and comparisons 
between groups were made using the chi-square test. 
P<0.05 was considered to represent a statistically significant 
difference.

Results

Comparison of child patient’s basic data

A total of 30 patients were involved in the study, with 15 

cases each in group. In the preterm infant group, 7 cases 
were prone and 8 cases were supine. In the full-term infant 
group, 9 cases were prone and 6 were supine. Two children 
died of respiratory failure, one in the preterm infant group 
and one in the full-term infant group. The rest of the 
children were in stable condition after surgery (Table 1).

Nursing satisfaction evaluation of parents

Parent satisfaction reached 96.67% in the preterm infant 
group and 93.33% in the full-term infant group. No 
significant difference was found (P>0.05) (Table 2).

Effects of different postures on oxygenation index of 
preterm infants

In the preterm infants, the PaO2, PaO2/FiO2, and PaO2/
PAO2 in the prone position were significantly higher than 
those in the supine position (P<0.05); however, the A-aDO2 
was significantly lower than that in the supine position 
(P<0.05) (Table 3).

Effects of different postures on oxygenation index of 
children in full-term infants

In the full-term infants, the PaO2, PaO2/FiO2, and PaO2/
PAO2 in the prone position were significantly higher than 
those in the supine position (P<0.05); however, the A-aDO2 
was significantly lower than that in supine position (P<0.05) 
(Table 4).

Discussion

CDH is one of the critical and severe cases affecting 

Table 1 Comparison of general patient data

Basic data Preterm infant Term infant

Sex (male/female) 7/8 9/6

LDH 7 6

RDH 7 8

BDH 1 1

Death rate 6.67% (1 case) 6.67% (1 case)

LDH, left diaphragmatic hernia; RDH, right diaphragmatic hernia;  
BDH, bilateral diaphragmatic hernia.

Table 2 Comparison of parental care satisfaction

Satisfaction
Preterm  

infant group
Term infant 

group
χ2 P

N (accompanying  
parents)

30 30 – –

Very satisfied 12 14 – –

Satisfied 15 13 – –

General 2 1 – –

Unsatisfied 1 2 – –

Total satisfaction 96.67% 93.33% 1.174 0.279
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newborns, which often involves the abnormal location of 
adjacent organs and is also associated with severe pulmonary 
dysplasia and pulmonary hypertension (1,2,4,5). Abnormal 
development of the lung also leads to abnormal surfactant 
system function in late pregnancy and after birth (1). CDH 
can be diagnosed by prenatal ultrasound or soon after 
birth, when clinical symptoms occur. Approximately 60% 
of prenatal CDH cases can be diagnosed by ultrasound (1), 
and in the majority of cases, CDH can be cured by surgery. 
However, because of the physiological characteristics 
of hypoplasia in each of the body’s systems, the success 
and survival rates of the operation highly depend on 
postoperative nursing. This study summarized and discussed 
the postoperative nursing status of 30 CDH newborns 
in our hospital, and analyzed the oxygenation indexes of 
preterm and full-term CDH newborns placed in different 
body positions after surgery, with the aim to establishing 
the influence of position placement on postoperative 
mechanical ventilation of newborns.

In this study, we divided the children into the preterm 
and full-term groups according to their term status, and 
analyzed the oxygenation index of the two groups in 
the different positions. Two children died of respiratory 
failure: one in the preterm infant group and one in the 
full-term group. The rest of the children were stable after 
operation, and the operation had a success rate of 93.33%. 
Furthermore, parent satisfaction with the nursing in 

both groups stood at more than 90%, among which the 
satisfaction of parents in the preterm and full-term groups 
reached 96.67% and 93.33%, respectively. No significant 
difference was observed in parent satisfaction between the 
two groups (P<0.05).

There are many clinical cases to support the concept that 
the prone position can significantly improve oxygenation 
in most (70–80%) patients with ARDS and increase the 
average PaO2/FiO2 ratio by 35 mmHg (7-9). A mechanism 
for improving the oxygenation index in ARDS patients by 
mechanical ventilation in the prone position is as follows (7): 
(I) relieving the compression of the heart to the lung; (II) 
increasing the amount of functional residual gas; and (III) 
redistributing the blood flow and water in alveoli.

This study found that in both preterm and full-term 
children PaO2, PaO2/FiO2, and PaO2/PAO2 after CDH 
surgery were significantly higher in the prone position 
(P<0.05) This result suggests that the prone position can 
significantly increase the oxygenation index of children with 
CDH compared with the supine position.

A-aDO2 was significantly lower in the prone position 
than in the supine position (P<0.05), which is consistent 
with the findings of earlier studies (10-13). A-aDO2 refers 
to the difference between alveolar oxygen partial pressure 
and arterial blood oxygen partial pressure. It is generally 
used as an important clinical index to judge lung ventilation 
function. Clinically, this increase in index often indicates 

Table 3 Effects of different postures on oxygenation index of preterm infants

Oxygenation index Prone position Supine position t P

n 15 15 – –

PaO2 (mmHg) 73.1±7.10 66.0±8.90 2.415 0.022

PaO2/FiO2 (mmHg) 170.2±22.40 150.1±26.40 2.248 0.032

PaO2/PAO2 0.31±0.02 0.29±0.02 2.739 0.01

A-aDO2 (mmHg) 156.1±9.54 166.4±16.20 −2.122 0.043

Table 4 Effects of different postures on oxygenation index of children in the full-term group

Oxygenation index Prone position Supine position t P

n 15 15 – –

PaO2 (mmHg) 75.1±5.50 69.0±6.40 2.8 0.009

PaO2/FiO2 (mmHg) 172.2±13.00 157.0±13.10 3.19 0.003

PaO2/PAO2 0.36±0.02 0.33±0.02 4.108 <0.001

A-aDO2 (mmHg) 153.0±19.00 168.0±20.10 −2.1 0.045
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lung oxygenation dysfunction. This result suggests that the 
prone position improves the lung oxygenation function of 
the child compared with the supine position.

In summary, the prone position can effectively improve 
the oxygenation index of children after surgery and can 
help to improve their respiratory function. This method is 
suitable for newborn postoperative NICU ward nursing. 
At the same time, the nursing staff must pay close attention 
to the vital signs and the respiratory system function of 
children in the NICU ward, and the nursing process must 
be conducted under strictly aseptic conditions. The long-
term outcomes and quality of life for survivors with CDH 
have received an increasing amount of attention. CDH 
patients appear to be at risk of many long-term sequelae, 
including lung disease, gastrointestinal disease, poor 
growth, neurological dysfunction, and hearing loss and 
musculoskeletal abnormalities (14). Moreover, the quality 
of life for CDH survivors is reported to be low, which 
emphasizes the importance of close follow-up and long-
term care (14).
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