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Received : 10 July 2026 Bronchopneumonia remains a leading cause of morbidity and mortality 

among children. Airway secretion retention may result in ineffective 

airway clearance. The combination of 3% NaCl inhalation therapy and 

chest physiotherapy provides complementary mechanisms to liquefy, 
mobilize, and facilitate the removal of airway secretions. This study aimed 

to describe changes in airway clearance following the implementation of 

combined 3% NaCl inhalation therapy and chest physiotherapy in a child 

with bronchopneumonia. A single-case study was conducted involving a 
22-month-old child diagnosed with bronchopneumonia and the nursing 

diagnosis of ineffective airway clearance. The intervention consisted of 

nebulized 4 mL of 3% NaCl combined with chest physiotherapy, 

administered twice daily for three consecutive days. Nebulization was 
performed for 15 minutes, followed by 10–15 minutes of chest 

physiotherapy. Clinical evaluations were conducted before and after each 

intervention. Primary outcomes included oxygen saturation, respiratory 

rate, heart rate, adventitious breath sounds, and secretion clearance. After 
three days of intervention, oxygen saturation increased from 87% to 97%, 

respiratory rate decreased from 47 to 32 breaths/min, and heart rate 

decreased from 106 to 98 beats/min. Bilateral rhonchi diminished, signs of 

increased work of breathing were no longer observed, and cough 
effectiveness and secretion clearance improved. The combination of 3% 

NaCl inhalation therapy and chest physiotherapy may improve respiratory 

status and airway clearance in children with bronchopneumonia and 

ineffective airway clearance when used as an adjunct to standard medical 
treatment. 
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Introduction 

Respiratory diseases are among the most common health problems affecting children and 

contribute substantially to morbidity and mortality, particularly in developing countries 

(Nashira et al., 2026). Common respiratory diseases among children include upper respiratory 

tract infections, asthma, tuberculosis, and pneumonia (Atira et al., 2022). Among these 

conditions, pneumonia remains a major public health concern because early clinical 

manifestations, such as cough, rhinorrhea (runny nose), and fever, often resemble those of mild 

respiratory tract infections. However, without prompt and appropriate management, pneumonia 

may rapidly progress to severe respiratory distress, serious complications, and even death.  

This concern is supported by the World Health Organization (WHO), which identifies 

pneumonia as the leading single infectious cause of death among children under five years of 

age worldwide. In 2019, pneumonia caused approximately 740,180 deaths, accounting for about 

14% of all deaths among children in this age group (World Health Organization, 2022). In 

Indonesia, the Ministry of Health of the Republic of Indonesia reported 416,435 identified cases 

of pneumonia among children under five, with 522 associated deaths in 2023 (Kementerian 

Kesehatan RI, 2023). West Java Province is among the regions with a relatively high number of 

cases of childhood pneumonia, reporting approximately 102,576 cases. These data indicate that 

pneumonia remains a significant public health problem among children globally and nationally, 

including in West Java Province, where the number of cases remains relatively high.  

Bronchopneumonia is a form of pneumonia characterized by inflammation of the terminal 

bronchioles and alveoli caused by bacterial, viral, or fungal infections (Wardani et al., 2023). 

Pathologically, the inflammatory process may increase mucus production, cause edema of the 

airway mucosa, and promote the accumulation of secretions within the respiratory tract. These 

changes can lead to airway narrowing or obstruction, thereby impairing ventilation and reducing 

the efficiency of gas exchange (Nishak & Maksum, 2025). As a result, children with 

bronchopneumonia commonly present with various clinical manifestations, including fever, 

productive cough, tachypnea, dyspnea, adventitious breath sounds (rhonchi), and increased 

work of breathing, as evidenced by nasal flaring and chest wall retractions (Pascoal et al., 2022; 

Sekararum et al., 2025).  

Children under five years of age are particularly vulnerable to bronchopneumonia because 

of their immature immune system, narrower airway lumen, and underdeveloped cough reflex 

(Hasanah et al., 2024). These conditions reduce their ability to clear airway secretions 



  

 

effectively, making the accumulation of respiratory secretions more likely. The inability to clear 

accumulated secretions adequately may lead to the nursing diagnosis of ineffective airway 

clearance, which is characterized by the inability to clear secretions effectively, resulting in 

impaired airway patency and respiratory function (Tim Pokja SDKI DPP PPNI, 2017). In 

addition to infection as the primary cause, the occurrence of bronchopneumonia in children is 

also influenced by several risk factors, including air pollution, exposure to cigarette smoke, poor 

nutritional status, household overcrowding, and incomplete immunization, all of which increase 

children's susceptibility to respiratory tract infections (Pulungan et al., 2025).  

The management of bronchopneumonia in children involves both pharmacological and 

non-pharmacological approaches. Pharmacological treatment includes the administration of 

antibiotics when indicated, bronchodilators, mucolytic agents, oxygen therapy, and inhalation 

therapy (Sauteur, 2024). In children with bronchopneumonia, excessive accumulation of airway 

secretions frequently results in ineffective airway clearance, thereby requiring interventions that 

facilitate mucus dilution and effective secretion removal (Pieterse & Hanekom, 

2018).Therefore, inhalation therapy has become one of the most widely used approaches to 

maintain airway patency and improve respiratory function. One commonly used inhalation 

therapy is nebulization with 3% hypertonic saline (NaCl) (Triyani et al., 2024). Hypertonic 

saline exerts its therapeutic effect by drawing water into the airway lumen, thereby diluting 

airway secretions, reducing mucus viscosity, and facilitating secretion clearance. In addition, 

this therapy helps reduce airway mucosal edema and improve ventilation (Baeti & Mardhiyah, 

2023). 

The selection of 3% hypertonic saline for nebulization is based on its superior ability to 

improve airway conditions compared with 0.9% normal saline. Nadhifanny & Perdani (2017) 

reported that nebulized 3% hypertonic saline was more effective in reducing disease severity by 

decreasing airway edema, reducing mucus viscosity, enhancing mucociliary clearance, and 

improving mucus transport. Furthermore, the use of 3% hypertonic saline was associated with 

a shorter length of hospital stay than 0.9% normal saline.  

The effectiveness of nebulization therapy in improving ineffective airway clearance among 

children with bronchopneumonia has been demonstrated in several studies. Riana et al. (2022) 

reported that nebulization with 3% hypertonic saline combined with a bronchodilator improved 

children's clinical condition by reducing respiratory symptoms, such as cough, and improving 



 

 

 

respiratory parameters. Similarly, Triyani et al. (2024) reported that nebulization with 3% 

hypertonic saline effectively facilitated secretion mobilization and improved clinical indicators, 

including a reduction in adventitious breath sounds (rhonchi) and an increase in oxygen 

saturation after several days of therapy. However, differences in the therapeutic approaches used 

across these studies, particularly the addition of bronchodilators in some protocols, should be 

considered when interpreting their findings, as these differences may influence the reported 

clinical outcomes. Overall, these studies demonstrate that nebulization with 3% hypertonic 

saline contributes to improving airway clearance in children with bronchopneumonia.  

In addition to pharmacological treatment, non-pharmacological interventions also play an 

important role in the management of bronchopneumonia in children, particularly by facilitating 

the mobilization and removal of airway secretions. One of the most commonly implemented 

interventions is chest physiotherapy (Azmy et al., 2022). Chest physiotherapy is a nursing 

intervention that consists of postural drainage, percussion, and vibration techniques designed to 

mobilize secretions from the peripheral airways to the larger airways, where they can be more 

effectively expelled through coughing (Sekararum et al., 2025). This intervention has been 

shown to improve pulmonary ventilation, preserve respiratory muscle function, enhance airway 

clearance, and prevent further secretion accumulation in children with respiratory disorders 

(Tehupeiory & Sitorus, 2022).   

Several studies have reported the benefits of chest physiotherapy as a supportive therapy 

for improving the respiratory status of children with bronchopneumonia. Budi (2025) reported 

that regular chest physiotherapy facilitated secretion mobilization, as evidenced by a gradual 

reduction in rhonchi and cough frequency over the course of the intervention. Similarly, Azmy 

et al. (2022) reported that chest physiotherapy contributed to improvements in respiratory 

parameters, including a reduced respiratory rate, increased oxygen saturation, and 

improvements in children's comfort and activity levels. Nevertheless, variations in intervention 

protocols and the clinical outcomes evaluated across previous studies should be considered 

when interpreting these findings, as they may influence the comparability and applicability of 

the reported results. Overall, these studies demonstrate that chest physiotherapy contributes to 

improving airway clearance through effective secretion mobilization and improved respiratory 

function in children with bronchopneumonia.  



  

 

Although each intervention can be administered independently according to the patient's 

clinical condition and therapeutic needs, the combination of 3% hypertonic saline nebulization 

and chest physiotherapy is often considered because the two interventions have complementary 

mechanisms of action in improving respiratory function. Nebulization with 3% hypertonic 

saline facilitates the dilution of airway secretions and reduces mucus viscosity, thereby 

promoting secretion mobilization, whereas chest physiotherapy assists in moving secretions 

from the peripheral airways to the larger airways, allowing them to be expelled more effectively 

(Azmy et al., 2022; Baeti & Mardhiyah, 2023). This combination is particularly important for 

children under five years of age, who are generally unable to cough effectively or clear airway 

secretions independently (Chaves et al., 2019).  

The effectiveness of combining these two interventions in improving the respiratory status 

of children with pneumonia has been reported in several studies.  Lestari et al. (2018) reported 

that the combination of nebulization and chest physiotherapy resulted in greater improvements 

in respiratory status than nebulization alone, particularly in terms of increased oxygen saturation 

and reduced respiratory rate among children with pneumonia. Similarly, Helena et al. (2023) 

reported that administering chest physiotherapy following nebulization also contributed to more 

effective airway clearance than a single intervention, as evidenced by a higher proportion of 

successful outcomes in the intervention group. However, the available evidence should be 

interpreted with caution, as several previous studies employed quasi-experimental designs and 

relatively limited sample sizes, which may affect the strength and generalizability of the 

reported findings. Overall, these studies demonstrate that the combination of nebulization and 

chest physiotherapy is more effective than either intervention alone in improving airway 

clearance and respiratory status among children with bronchopneumonia.  

Although previous studies have demonstrated the effectiveness of nebulized 3% hypertonic 

saline, chest physiotherapy, and their combination in improving respiratory status among 

children with bronchopneumonia, evidence regarding the implementation of these combined 

interventions in toddlers with the nursing diagnosis of ineffective airway clearance remains 

limited. Furthermore, although both interventions have complementary mechanisms of action 

that may theoretically enhance airway clearance, evidence describing their combined 

application within nursing care for this specific population is still limited. The novelty of this 

case study lies not in the intervention itself, but in its systematic implementation as a 



 

 

 

complementary nursing intervention, accompanied by repeated clinical evaluations before and 

after each intervention session over three consecutive days. This approach allowed 

comprehensive monitoring of changes in respiratory status, including oxygen saturation, 

respiratory rate, breath sounds, oxygen requirement, and the patient's overall clinical condition 

in a toddler with bronchopneumonia and ineffective airway clearance. Documentation of the 

clinical implementation of this combined intervention may provide practical evidence to support 

nursing care strategies for improving airway clearance in children with bronchopneumonia. 

Therefore, this case study aimed to describe the changes in airway clearance and respiratory 

status following the implementation of combined 3% hypertonic saline nebulization and chest 

physiotherapy in a toddler with bronchopneumonia. 

Method 

This study employed a single-case study design with a nursing care approach and was 

conducted in October 2025 in the pediatric ward of a regional general hospital in Sumedang, 

West Java, Indonesia. The study subject was a toddler-aged boy with a medical diagnosis of 

bronchopneumonia and a nursing diagnosis of ineffective airway clearance, who was selected 

through purposive sampling based on criteria aligned with the study’s objectives. Data 

collection instruments and techniques included interviews, direct observation, physical 

examination, medical records, a pulse oximeter, a vital signs monitor, a stethoscope, and an 

observation sheet based on indicators from the Indonesian Nursing Outcome Standards (SLKI). 

The intervention consisted of nebulization with 4 mL of 3% hypertonic NaCl for approximately 

15 minutes, followed by chest physiotherapy for 10–15 minutes, administered twice daily for 

three days. Data analysis was conducted descriptively by comparing patients’ clinical conditions 

before and after the intervention in each session during the study period, with primary indicators 

including oxygen saturation (SpO₂), respiratory rate, and airway clearance, as well as secondary 

indicators such as heart rate, sleep quality, activity level, and patient comfort. Interpretation of 

the results was based on changes in patients’ clinical conditions and indicators of improved 

airway clearance in the SLKI. 

Research Results 

Throughout the three-day intervention period, the patient received 3% NaCl inhalation 

therapy combined with chest physiotherapy. Continuous evaluations were performed to assess 

changes in respiratory status. The evaluation included physiological parameters and clinical 



  

 

manifestations as indicators of improved airway clearance. The findings demonstrated a gradual 

improvement in the patient's respiratory status throughout the intervention period. Detailed 

changes in the physiological parameters are presented in Table 1.  

Tabel 1.1 Changes in Patient’s Physiological Parameters During The Three-Day Intervention 

Parameter 

Day 1  

(11/10/25) 

Day 2  

(12/10/25) 

Day 3  

(13/10/25) 

Before After Before After Before After 

SpO2 (%) 87 90 86 90 94 97 

Respiratory Rate (breath/min) 47 43 45 40 36 32 

Heart Rate (beats/min) 126 120 115 113 93 98 

Oxygen Support (L/min) 2.0 2.0 1.5 1.5 0.5 0.5 

 

Table 1 summarizes the serial changes in the patient's physiological parameters observed 

before and after each intervention session throughout the three-day intervention period. In 

addition to these physiological findings, clinical evaluation revealed several improvements in 

the patient's respiratory status that were not fully reflected by the numerical parameters 

presented in Table 1. 

On the first day, the patient continued to exhibit tachypnea with a rapid, shallow breathing 

pattern, use of accessory respiratory muscles, and bilateral rhonchi on auscultation. Although 

the cough reflex emerged after the intervention, secretion clearance remained suboptimal, and 

clinical signs of airway obstruction were still present. On the second day, further clinical 

improvement was observed. The cough reflex became more effective and was accompanied by 

the expectoration of a greater volume of thick, yellowish-white, odorless sputum. 

Correspondingly, bilateral rhonchi decreased on auscultation, the use of accessory respiratory 

muscles became less pronounced, and the breathing pattern became more regular than on the 

previous day. 

On the third day, the patient's respiratory condition showed further improvement. 

According to the family, the patient appeared more active, was less irritable, no longer required 

constant carrying, and experienced better sleep quality at night. Physical examination also 

revealed that the use of accessory respiratory muscles and the rapid, shallow breathing pattern 

had resolved. However, mild bilateral rhonchi were still detected on auscultation, indicating the 



 

 

 

presence of residual airway secretions, although these had markedly decreased compared with 

the previous days. 

Overall, the three-day evaluation demonstrated that the combination of 3% NaCl inhalation 

therapy and chest physiotherapy resulted in progressive improvement in the respiratory status 

of the patient with the nursing diagnosis of ineffective airway clearance. These improvements 

were reflected not only in the physiological parameters presented in Table 1.1 but also in the 

clinical findings, including a more effective cough reflex, reduced adventitious breath sounds 

(rhonchi), resolution of accessory respiratory muscle use, and increased patient activity and 

comfort. 

These findings suggest that the combination of 3% NaCl inhalation therapy and chest 

physiotherapy contributed to improved airway clearance throughout the intervention period. The 

progressive nature of the improvement indicates that the therapeutic response was gradual rather 

than immediate, reflecting the reduction of retained airway secretions and the subsequent 

improvement in respiratory function. However, these clinical improvements cannot be attributed 

solely to the nursing interventions, as the patient also received concurrent standard medical 

treatment during the intervention period. These findings provide the basis for the following 

discussion on the pathophysiology of ineffective airway clearance in children with 

bronchopneumonia and the mechanisms underlying the therapeutic effects of the interventions 

Discussion 

In this case, the patient with bronchopneumonia was diagnosed with ineffective airway 

clearance, defined as the inability to effectively clear secretions or airway obstructions, resulting 

in compromised airway patency (Tim Pokja SDKI DPP PPNI, 2017). In children with 

bronchopneumonia, inflammation and excessive mucus production promote the accumulation 

of airway secretions, leading to clinical manifestations such as dyspnea, rapid and shallow 

breathing, bilateral rhonchi on auscultation, and increased work of breathing, including nasal 

flaring and the use of accessory respiratory muscles (Sekararum et al., 2025). This condition 

poses an even greater risk in children younger than two years because their relatively narrow 

airways allow even a small amount of retained secretions to substantially increase airflow 

resistance (Chuang et al., 2022). Furthermore, the immature cough mechanism and limited 

ability to expectorate sputum predispose young children to secretion retention and partial airway 

obstruction, thereby increasing respiratory effort (Hasanah et al., 2024).  



  

 

The patient received pharmacological treatment as prescribed by the attending physician, 

including antibiotics, antipyretics, gastroprotective agents, corticosteroids, bronchodilators, and 

mucolytics, all of which contributed to the patient's clinical improvement (Atira et al., 2022; 

Sauteur, 2024). Respiratory management specifically targeted airway function through 

nebulized Ventolin and Pulmicort. Ventolin, a bronchodilator, promotes bronchodilation to 

improve airflow, whereas Pulmicort, an inhaled corticosteroid, reduces airway inflammation. 

Despite receiving these standard medical therapies, the patient continued to experience 

difficulty clearing retained airway secretions. This may be explained by the immature cough 

reflex commonly observed in young children, which limits effective secretion clearance and 

predisposes them to airway retention (Atira et al., 2022; Chuang et al., 2022). These findings 

suggest that pharmacological therapy alone may be insufficient to adequately resolve ineffective 

airway clearance in pediatric patients with bronchopneumonia.  

Therefore, supportive nursing interventions, including 3% NaCl inhalation therapy and 

chest physiotherapy, were implemented to facilitate airway secretion clearance (Tim Pokja 

SDKI DPP PPNI, 2017). As a hypertonic solution, 3% NaCl reduces mucus viscosity through 

an osmotic mechanism. This hydration process effectively liquefies thick airway secretions, 

thereby facilitating mucociliary clearance and improving airway patency (Restrepo & Serrato, 

2016). Chest physiotherapy complements this effect by mobilizing retained secretions from the 

peripheral airways toward the central airways, allowing them to be more effectively expelled 

through coughing (Chaves et al., 2019). Consequently, the combination of these interventions 

may produce a synergistic effect in promoting airway clearance and improving the patient's 

respiratory status.  

The gradual clinical improvement observed from the first to the third day suggests that the 

expected therapeutic outcomes of the interventions were achieved. One of the most notable 

findings was the progressive increase in oxygen saturation, accompanied by reductions in 

respiratory rate, heart rate, and signs of increased work of breathing. These findings indicate 

that ventilation and gas exchange improved as airway obstruction caused by retained secretions 

gradually resolved. Lazarowski & Boucher (2021) reported that adequate mucus hydration is a 

key factor in enhancing airway clearance because less viscous secretions can be transported 

more efficiently to the larger airways and subsequently removed through coughing. The 

progressive improvement observed throughout the intervention period further suggests that the 



 

 

 

therapeutic effects were not immediate but developed gradually as airway secretion retention 

decreased and respiratory function recovered. This finding is consistent with the study by Beal 

et al. (2019), which demonstrated that the clinical benefits of hypertonic saline inhalation 

become more apparent after several consecutive days of treatment.  

The findings of this case study are consistent with those reported by Indriani et al. (2024), 

who found that children with bronchopneumonia receiving a combination of 3% NaCl 

nebulization and chest physiotherapy achieved faster improvement in airway clearance than 

those who received nebulization alone. Following three days of intervention, the study reported 

a reduction in respiratory rate from 42 to 33 breaths/min, decreased rhonchi on auscultation, and 

an increase in oxygen saturation from 97% to 99%.  

These findings are further supported by the study conducted by Irshad et al. (2025), which 

included 108 children with pneumonia. Participants were equally allocated to either a control 

group receiving nebulization alone or an intervention group receiving nebulization combined 

with chest physiotherapy. In the combination group, significant improvement in respiratory 

status was observed following the intervention, as evidenced by a reduction in the mean 

respiratory rate from 49.02 to 31.13 breaths/min and an increase in mean oxygen saturation from 

74.72% to 93.98%. In contrast, the nebulization-only group showed a decrease in mean 

respiratory rate from 44.89 to 27.69 breaths/min and an increase in mean oxygen saturation from 

82.87% to 90.76%. Although respiratory status improved in both groups, the increase in oxygen 

saturation was greater in the combination therapy group. The authors concluded that adding 

chest physiotherapy to nebulization therapy enhanced oxygenation and pulmonary function 

more effectively, particularly in children with hypoxemia before treatment. 

Although most studies have reported favorable outcomes, conflicting evidence remains. In 

a Cochrane systematic review that included six randomized controlled trials (RCTs) involving 

559 children, Chaves et al. (2019)found that chest physiotherapy did not consistently reduce the 

length of hospital stay or improve respiratory rate in children with pneumonia. The authors 

concluded that the available evidence remained insufficient to establish the effectiveness of 

chest physiotherapy in pediatric pneumonia conclusively. These inconsistent findings may be 

attributable to differences in patient characteristics, chest physiotherapy techniques, 

intervention frequency, and the clinical outcomes assessed across studies. Furthermore, 

improvements in respiratory status among children with pneumonia are generally achieved 



  

 

through a multimodal treatment approach involving concurrent interventions, such as 

antibiotics, bronchodilators, oxygen therapy, and inhalation therapy. Consequently, the 

individual contribution of each intervention to the overall clinical outcome is difficult to 

determine. Therefore, the respiratory improvement observed in this case study was likely the 

result of the synergistic effects of multiple interventions administered throughout 

hospitalization, making it impossible to attribute the observed clinical outcomes to any single 

intervention with certainty.  

In addition to improvements in respiratory status, the effectiveness of the multimodal 

treatment approach was also reflected in the patient's overall clinical condition. By the third day 

of treatment, the family reported that the patient was more active, less irritable, no longer 

required constant carrying, and experienced better sleep quality than during the previous days 

of illness. These observations suggest that improved respiratory function contributed to greater 

comfort and enhanced functional activity. This finding is consistent with the study by Lubis et 

al. (2025), which reported that improvements in respiratory status in pediatric patients were 

associated with better sleep quality, increased activity, and greater comfort during 

hospitalization. These improvements may be explained by the reduction in the work of 

breathing, allowing energy previously expended on respiratory effort to be redirected toward 

physical activity and the body's recovery process.  

The observed improvements in the patient's overall clinical condition and respiratory status 

indicate that the patient's basic physiological needs were being met more effectively. According 

to Virginia Henderson's Theory of Basic Needs, breathing normally is one of the fundamental 

human needs required to maintain life and health. In children with bronchopneumonia, the 

accumulation of airway secretions compromises airway clearance, thereby interfering with the 

fulfillment of this essential need. Within Henderson's framework, the nurse's role is to assist 

individuals in meeting needs that they are temporarily unable to fulfill independently until they 

regain optimal independence. In this case, the administration of 3% NaCl inhalation therapy 

combined with chest physiotherapy represented a nursing intervention aimed at facilitating 

normal breathing by reducing retained airway secretions, improving ventilation, and enhancing 

respiratory function. Therefore, the improvement in the patient's respiratory status reflects the 

effectiveness of these nursing interventions in supporting the fulfillment of the patient's 



 

 

 

fundamental need for normal breathing, which had previously been impaired by airway 

secretion retention (Agudelo-Cifuentes et al., 2015).  

Based on the evaluation conducted throughout the intervention period, the nursing 

diagnosis of ineffective airway clearance was considered partially resolved. This conclusion 

was based on the substantial improvement in the patient's respiratory status, although several 

clinical indicators suggested that airway clearance had not yet been fully restored. These 

findings indicate that, despite the effectiveness of the interventions in improving respiratory 

function, continued efforts to maintain airway patency and facilitate secretion clearance remain 

necessary (Alfarizi et al., 2024). Therefore, ongoing monitoring and continuation of appropriate 

therapy are recommended to prevent the reaccumulation of airway secretions and to support 

complete respiratory recovery.  

This case study has several limitations that should be acknowledged. First, the intervention 

was conducted in a single patient; therefore, the findings cannot be considered representative of 

the broader pediatric population with bronchopneumonia. Second, the patient received 3% NaCl 

inhalation therapy and chest physiotherapy concurrently without a comparison group, making it 

impossible to determine the individual contribution of each intervention to the observed clinical 

improvement. In addition, the relatively short observation period precluded evaluation of the 

long-term therapeutic effects and the potential recurrence of respiratory symptoms following 

the intervention. Consequently, the findings cannot be generalized but may provide preliminary 

clinical evidence regarding the potential benefits of combining 3% NaCl inhalation therapy with 

chest physiotherapy to improve respiratory status in children with bronchopneumonia.  

Chest physiotherapy may be considered for pediatric patients who exhibit signs of retained 

airway secretions, including rhonchi on auscultation, ineffective cough, and increased mucus 

production, particularly when they are hemodynamically stable and maintain adequate oxygen 

saturation (Sekararum et al., 2025). Conversely, this intervention is not recommended for 

patients with severe hypoxemia, severe respiratory distress, or other clinical contraindications 

that may worsen their condition (Roqué-Figuls et al., 2023). Throughout the intervention, nurses 

should comprehensively monitor the patient's clinical response, including respiratory rate and 

breathing pattern, oxygen saturation, breath sounds, the quantity and characteristics of airway 

secretions, and any signs of discomfort or fatigue (Lubis et al., 2025; Pascoal et al., 2022). 



  

 

In this case, the nurse's role extended beyond implementing the intervention to ensuring 

that each procedure was performed according to appropriate clinical indications and 

accompanied by comprehensive monitoring to maintain patient safety and maximize therapeutic 

effectiveness. In addition to providing direct nursing care, nurses also served as educators by 

providing family-centered education on the importance of treatment adherence, recognition of 

the signs and symptoms of respiratory distress, and simple home-based techniques to facilitate 

secretion clearance and maintain the child's comfort during recovery. Such education is expected 

to strengthen the family's ability to support ongoing care and to recognize early signs of 

respiratory deterioration. Family involvement is particularly important because young children 

remain highly dependent on their caregivers to meet their healthcare needs. Therefore, 

successful management of pediatric bronchopneumonia depends not only on appropriate clinical 

interventions but also on effective collaboration among nurses, family members, and other 

healthcare professionals to support the child's recovery. 

Conclusion  

This case study demonstrated that the combination of 3% NaCl inhalation therapy and chest 

physiotherapy contributed to gradual improvements in the respiratory status of a child with 

bronchopneumonia and ineffective airway clearance. The clinical improvements were reflected 

by increased oxygen saturation, reduced respiratory rate, decreased work of breathing, improved 

secretion clearance, and better overall patient condition. The novelty of this study lies in the 

systematic implementation of this combined nursing intervention with repeated clinical 

evaluations to monitor changes in airway clearance over three consecutive days. These findings 

suggest that the combination of 3% NaCl inhalation therapy and chest physiotherapy may serve 

as a supportive evidence-based nursing intervention to facilitate airway clearance in children 

with bronchopneumonia when implemented alongside standard medical treatment and based on 

appropriate clinical indications 
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