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ABSTRACT 

 

Introduction: Pneumonia and other lower respiratory tract infections are the leading cause of death 

worldwide. Approximately 150 million new cases of pneumonia occur annually among children younger than 

5 years worldwide accounting for 10 to 20 million hospitalizations. Although diagnosis is usually based on 

radiographic findings in developed countries, the World Health Organization has defined pneumonia on basis 

of clinical findings. Objectives:  The objective of this study is to determine the positive radiological findings 

in clinically diagnosed cases of pneumonia in children. Methodology: 230 children who were clinically 

positive cases of pneumonia, were included in this study by non probability purposive sampling. All cases 

were subjected to x-ray chest and x-ray chest was interpreted for presence or absence of patchy or lobar 

infiltrates and pleural effusion. Result: X-ray findings were present in 91(39.6%) cases and there were no 

findings in 139 (60.4%) cases. Of positive radiological findings, patchy infiltrates or bronchopneumonia was 

present in 69 (75.8%) cases, lobar pneumonia in 22(24.2%) cases and pneumonia was associated with pleural 

effusion in 10 cases (10.9%) cases. Conclusion: As a conclusion, I found pneumonia on x-ray chest was more 

frequently seen in cases having coarse crackles on chest auscultation (29.1% cases presented with coarse 

crackles and pneumonia was present on chest x-ray in 83.6% of cases having coarse crackles) and  overall 

frequency of positive radiological findings in clinically diagnosed cases of pneumonia was 39.6%  
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INTRODUCTION 

 

 Pneumonia the world’s most important 

cause of child death, has attracted remarkably little 

attention over the past decade.1 Recent introduction 

of WHO and UNICEF sponsored integrated 

management of childhood illness initiative present 

ideal opportunities for early case detection and 

appropriate management of acute respiratory 

infections.2 Pneumonia remains a significant cause 

of pediatric morbidity and mortality despite 

advances in the identification of causative 

organisms and availability of antimicrobial agents 

and vaccinations.3 Pneumonia is the leading cause 

of death in childhood in developing countries, 

resulting in an estimated 1.9 million deaths 

annually.4 According to UNICEF and WHO if 

pneumonia prevention and treatment interventions 

were universally delivered then  almost 1.3 million 

child death could be averted every year.5 Annual 

incidence of clinical pneumonia for developed 

world is 150-151 million   new cases among which 

11-20 million are severe enough to require 

hospitalization.6  

 It is more common between 2 months to 17 

years of age, occur mostly in fall and winter. 

Specific risk factors for development of pneumonia 

include asthma, cystic fibrosis, gastro-oesophageal 

reflux disease, neurologic disorders, congenital 

heart disease, pre-maturity, malnutrition, 

immunodeficiency or haemoglobinopathies.7 

Pneumonia can be bacterial (60%), viral (45%), 

mixed (23%), fungal or protozoal in origin.8 The 

etiologic agents vary in different age groups. 

Bacterial pneumonia is more common in Pakistan. 
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Streptococcus  pneumonia and hemophilus 

influenza are the commonest causes of pneumonia.9 

Total number of cases of pneumonia in children 

under 5 years of age in Pakistan is estimated to be 

21316 per year due to hemophilus influenza and 

71864 per year due to streptococcal pneumonia.10 

 Diagnosis has been based upon clinical 

presentation and x-ray chest findings. Percentages 

for different clinical and radiological findings are as 

follow: (fever 46%, cough with or without sputum 

74%, tachypnea with nasal flaring intercostals, 

subcostal, suprasternal recessions 42%, dyspnea 

70%, cyanosis 44%), (abnormal physical 

examination findings including deccresed breath 

sounds, dullness on percussion, crackles and ronchi 

in 67.4%), (x-ray findings including lobar 

consolidation 20%, patchy consolidation 61%, 

pleural effusion 9%).11,12,13. Chest radiograph is 

considered as a gold standard for diagnosing 

pneumonia.11 It is the recommended as investigation 

of choice  by Infectious Disease Society of America 

and American Thoracic Association.14 Its main role 

is to determine presence, localization, extent of 

infection and to detect predisposing factors and 

complications and in follow up of infection.15 

 According to a study done in Japan the 

overall correlation between clinical features and 

radiological findings of pneumonia is 30.4%.16 The 

current study is being carried out to expedite 

radiographic diagnosis as it has the potential to 

improve time to diagnosis, treatment and early 

dispatch of patients with pneumonia.  

 

METHODOLOGY 

 

 Two hundred and thirty (n=230) children who 

met inclusion and exclusion criteria were selected 

from indoor department of Ittefaq Hospital Trust 

after taking informed consent from Parents during 

period of six months i.e. from January till June 

2011. Paediatric patients from two months to five 

years of age of either gender suffering from 

pneumonia, diagnosed clinically were included in 

the study while children having anatomic 

abnormalities of respiratory tract, Chronic lung 

diseases, primary or secondary immune deficiencies 

and children with asthma were excluded from the 

study. X-ray chest was done in all 230 clinically 

positive cases and seen for presence or absence of 

consolidation (lobar or patchy infilterates),and 

pleural effusion.xray was interpreted by researcher 

herself and diagnosis was confirmed on x-ray chest. 

Site of consolidation (patchy or lobar) and pleural 

effusion whether on left or right side of thorax was  

noted. Patient information and x-ray chest findings 

was recorded on proforma. 

 

Data Analysis 

 Results were analyzed using SPSS version10. 

Mean, Standard deviation (SD), was calculated for 

quantitative variables like age, temperature, pulse 

rate, and respiratory rate. Frequency and Percentage 

was calculated for qualitative variables like gender, 

nasal flaring,intercostal,subcostal and suprasternal 

recessions, cough, sputum, cyanosis, dullness on 

percussion, decreased breath sounds, coarse 

crackles, patchy or lobar consolidation and pleural 

effusion.P-value was calculated by applying Pearson 

chi-square test as test of significance. 

 

RESULTS 
 

 Total 230 cases were included in this study. 

There were 110(47.8%) children in the age range of 

2 months-1 year, 120(52.2%) in the age range of 1-

5years.Mean age was 1.7±1.4 years. Of 230 children 

132(57.4%) were male and 98(42.6%) were females 

(Table 1). 

 

Table 1: Age and sex distribution. 

 
Category Total n= 230 (100%) 

  

Age (Years)  

Mean 1.7+1.4 years 

< 1  110   (47.8%) 

1-5 120   (52.2%) 

  

Sex (M:F) 1.3:1 

Male 132 (57.4%) 

Female 98   (42.6%) 

  

 

 X-ray findings were present in 91(39.6%) 

cases and there were no findings on chest x-ray in 

139(60.4%) cases. Of positive radiological findings 

patchy infiltrates or bronchopneumonia was present 
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in 69(75.8%) cases, lobar pneumonia was present in 

22(24.2%) cases and pneumonia was associated 

with pleural effusion in 10(10.9%) cases. (Table 2). 
 

Table 2: X-ray findings of patients. 

 

 No. of cases Percent 
   

No pneumonia 138 60.4 

Br. Pneumonia 65 28.3 

Lobar pneumonia 16 7.0 

Br. Pneumonia and effusion 4 1.7 

Lobar Pneumonia & effusion 6 2.6 

Total 230 100.0 
   

 

 Of 230 children, 160(69.6%) children 

presented with fever. Mean temperature was 

101.1±1.0 and pneumonia was present in 74(46.3%) 

of febrile patients. Tachypnea was present in 

106(46.1%) children. Mean respiratory rate was 

50.7±3.2 and pneumonia was present in 62(58.5%) 

of cases having tachypnea (p-value <0.001). 

 Tachycardia was present in 113(49.1%) 

children. Mean heart rate was 129.5±3.3 and 

pneumonia was present in 72(63.7%) of cases 

having tachycardia (p-value <0.001). Cough was 

present in 85(80.4%) children. Pneumonia was 

present in 54(29.2%) cases having cough (p-value 

<0.001). Regarding the clinical examination 

recessions were present in 95(41.3%) of children 

while Pneumonia was present in 58(61.05%) cases 

having recessions. Dullness on percussion was 

present in 26(11.3%) cases and lobar pneumonia 

was present in 16 cases and pneumonia with 

effusion was present in 10 cases. Decreased breath 

sounds were present in 22(9.6%) children and 

pneumonia was present in 3(13.6%) cases having 

decreased breath sounds. Coarse crackles were 

present in 67(29.1%) children and pneumonia was 

present in 56(83.6%) cases having crackles. Ronchi 

were present in 42(18.3%) children and pneumonia 

was present in 4(14.3%) cases having ronchi (p-

value <0.001). (Table 3) 
 

DISCUSSION 
 

 Pneumonia the world’s most important cause 

of child death, has attracted little attention over past 

decade.1 Despite advances in the identification of 

causative organisms and availability of 

antimicrobial agents and vaccinations, pneumonia 

remains a significant cause of pediatric morbidity.3 

Pneumonia is the leading cause of death in 

childhood in developing countries, resulting in an 

estimated 1.9 million deaths annually.4  According 

to UNICEF and WHO if pneumonia prevention and 

treatment interventions were universally delivered , 

nearly 1.3 million child death could be averted 

every year.5  

 In general, after suspecting a disease based on 

symptoms and physical findings investigations are 

conducted to obtain a definitive diagnosis. Similarly 

pneumonia is suspected in children when they 

present with features such as fever, cough, sputum, 

dyspnea or coarse crackles are present on clinical 

examination and a definitive diagnosis is established 

following a chest x-ray.16 

 Infectious Disease Society of America has 

recommended the radiography as the initial study of 

choice in suspected cases of pneumonia. Similarly 

American Thoracic Association also recommend 

chest radiograph as an important diagnostic tool as it 

has potential to improve time to diagnosis, treatment 

and dispatch of patients with pneumonia.11 

 In this study, pneumonia was confirmed by 

chest x-ray in 39.6% of the indoor patients when 

investigated on clinical suspicion of pneumonia.  

The frequency of x-ray confirmed pneumonia varies 

in literature and it has been reported to be present in 

15-40% of cases. 16 While it has reported to be 

30.4% in a study done by Niro Okimoto et al. 

published in The Journal of the Japanese 

Respiratory Society in 2004.16  

 In my study 69.6% cases presented with 

fever, 46.1% with tachypnea, recessions in 41.3%, 

49.1% have tachycardia, dullness on percussion in 

11.3%, coarse crackles in 29.1%, ronchi in18.3%, 

decreased breath sounds in 9.6% cases. These 

results suggest that in addition to symptoms such as 

fever, cough, sputum etc presence or absence of 

coarse crackles is important for diagnosis of 

pneumonia. In my study 67 /230 patients have 

coarse crackles and 56/67 cases (83.6%) have 

pneumonia.. Singal et al also emphasized that 

presence of coarse crackles is an important  

predictive factor for  diagnosing pneumonia in 

children.17 Similarly physical findings such as 

hearing coarse crackles are important for diagnosis 

of pneumonia according to Niaro et al.16 
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Table 3: X-ray findings. 

 

 No 

pneumonia 

Broncho- 

pneumonia 

Lobar- 

pneumonia 

Broncho- 

pneumonia 

with effusion 

Lobar 

pneumonia 

with effusion 

p-value 

       

Respiratory rate 

 >40/min 

 <40/min 

 

44(41.5%) 

95(76.6%) 

 

48(45.3%) 

17(13.7%) 

 

8(7.5%) 

8(6.5%) 

 

4(3.8%) 

 

2(1.9%) 

4(3.2%) 

 

 

<0.001 

       

Heart rate 

 <100/min 

 >100/min 

 

98(38.8%) 

41(36.3%) 

 

17(14.5%) 

48(42.5%) 

 

1(0.9%) 

15(13.3%) 

 

1(0.9%) 

3(2.71%) 

 

 

6(5.3%) 

 

 

<0.001 

       

Cough  

 Yes  

 No  

 

131(70.8%) 

8(17.8%) 

 

39(21.1%) 

26(57.8%) 

 

9(4.9%) 

7(15.6%) 

 

2(1.1%) 

2(4.4%) 

 

4(2.2%) 

2(4.4%) 

 

<0.001 

       

Examination findings       

 Recession Yes 37(38.9%) 46(48.4%) 6(6.3%) 4(4.2%) 2(2.1%) <0.001 

 Recession No 102(75.6%) 19(14.1%) 10(14.5%) ------------ 4(3.0%) 

 Decreased breath sounds 19(86.4%) 3(13.6%) ------------ ------------ ------------ 

 Dullness on percussion ------------ ------------ 16(61.5%) 4(15.4%) 6(23.1%) 

 Coarse crackles 11(16.4%) 56(83.6%) ------------ ------------ ------------ 

 Ronchi 36(85.7%) 6(14.3%) ------------ ------------ ------------ 

       

 

CONCLUSION 

 

 Pneumonia on x-ray chest was more frequent 

in cases having coarse crackles on chest auscultation 

(29.1% cases presented with coarse crackles and 

pneumonia was present on chest x-ray in 83.6% of 

cases having coarse crackles) and Overall 

Frequency of positive radiological findings in 

clinically diagnosed cases of pneumonia was 39.6%.  
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