Introduction: Community acquired pneumonia (CAP) is the most common disease recorded worldwide. In an appropriate  clinical setting ,diagnosis of pneumonia is established in the case of new infiltrate on chest radiograph .however ,because of the methodological limitation of radiology ,CT imaging is regarded as the gold  standard allowing for a diagnosis of pneumonia earlier  and with a higher  sensitivity and specificity .1 Limitation of CT imaging include radiation dose ,higher cost ,and reduced availability.2
Lung ultrasound (LUS) represents a new technique used for diagnosing pleural and pulmonary diseases.3
The objective of this study was to determine the accuracy of LUS in diagnosing CAP compared with chest radiograph.  

Patients and methods:
     The present study was carried out on 62 patients selected randomly (28 males and 34 females) their age ranged from 25 to 80 years with mean age 57, during the period from August 2012 to August 2013. 
 The following were done for all patients:
A)   Careful history taking including cough, purulent expectoration, dyspnea, hemoptysis and fever>38.0C.patients history of co morbidity and risk factors was documented.
B) Clinical examination including:
· Vital signs: heart rate, systemic blood pressure, temperature and respiratory rate.

· Systematic examination: to exclude other coexisting diseases.
· Chest examination: auscultation as rales and bronchial breath sound),
 C) Chest X-ray PA and lateral view. all patients underwent posteroanterior and lateral chest radiology on day 0 and if possible between days 7 and 15.
 D) Chest ultrasound. LUS was performed within 24 h after the radiograph .sonography was conducted using a 5-MHz convex linear scanner .patients were examined posteriorly in a seated position and anteriorly in a supine position. Systematic examination of all intercostals spaces was performed by experienced physician .sonography was assessed for the number ,location ,shape, size and breath dependent movement of pneumonia .furthermore the incidence of necrotic areas, positive  air bronchogram ,fluid bronchogram and pleural effusion was reviewed on day 0 and between days 7 and 15.
Statistical Analysis:-
Statistical package for social science (SPSS, version 10) computer software was used for data entry and analysis.
T-Test, Chi-Squre and Fisher's Exact Test were used for comparison between the results.

Mann-Whitney test was used for correlation between results.

P value was calculated and considered significant if <0.05.
Results

The study included 62 patients selected randomly .Their ages ranged from 25 to 80 years with mean age of 57.74 years, of them 28 were males (45.2%) and 34were females (54.8%). Most of them were in the age range 50 – 60 years.

Table (1): Demographic data of the studied patients.
	Age group
	Sex
	Total

	
	Female
	Male
	

	
	No.
	%
	No.
	%
	

	20 - < 30
	2
	5.9%
	0
	0.0
	2

	30 - < 40
	2
	5.9%
	0
	0.0
	2

	40 - < 50 
	4
	11.8%
	0
	0.0
	4

	50 - < 60
	18
	52.9%
	8
	28.6%
	26

	60 - < 70
	6
	17.6%
	8
	28.6%
	14

	70 - < 80
	2
	5.9%
	10
	35.7%
	12

	80 and older
	0
	0.0
	2
	7.1%
	2

	Total
	34
	100%
	28
	100%
	62


In the studied patients lung ultrasound was diagnostic in 46 cases (74.2%) but failed in 16 cases (25.8%).  

Table (2): Outcome of chest ultrasound in the studied patients.

	Outcome of LUS
	No.
	%

	Failed
	16
	25.8%

	Diagnostic
	46
	74.2%

	Total
	62
	100.0%
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There was highly significant relation between the lung ultrasound and diagnosis of pneumonia.
Table (3): Relation between the lung ultrasound and diagnosis of pneumonia .

	Lung ultrasound
	Diagnosis of pneumonia

	
	Failed No (%)
	Diagnostic No (%)
	Total

	Total
	16(25.8%)
	46 (74.2%)
	62 (100%)

	X2
	25.99

	P value
	0.01


Chi-Square Test was used, P value highly significant (P < 0.000)

Table (4): Mean Standard Deviation, Minimum, and Maximum pneumonia in patients with failed and successful chest ultrasound.

	Lung ultrasound
	No. of patients
	pneumonia

	
	
	Minimum
	Maximum
	Mean
	SD

	Failed
	16
	18.00
	60.00
	34.34
	14.16

	Successful
	46
	40.00
	70.00
	55.48
	9.06
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Figure (2): Mean Pneumonia in patients with failed and successful chest ultrasound

Sonomorphology of CAP at baseline and during follow-up:
Patients with sonographically detected pneumonia (20patients) showed consolidations most frequently on the right side of the lung (43%) and in 6 patents on both sides (13%). The shape of the lesion was mostly polygonal (54%) or oval (43%) with blurred margins. Median depth was 3cm .Nearly all consolidations (96%) revealed breath-dependent motion. 87% had an air bronchogram and only (13%) showed fluid bronchogram .Basal pleural effusion was evident in(54%) at baseline. Disease remission could be demonstrated sonographically with an air bronchogram decreased from 87% to less than 50%,and the volume of pleural effusion decreased.
There is insignificant relation between the X-Ray chest and diagnosis of pneumonia. 

Table (5): The relation between the X-Ray chest and diagnosis of pneumonia. 

 .
	X-ray chest
	Pneumonia

	
	Failed No (%)
	Successful No (%)
	Total

	Total
	30 (48.4%)
	32 (51.6%)
	62 (100%)

	X2
	4.68

	p value
	0.09


Chi-Square Test was used , P value insignificant (P > 0.05)

Discussion:

Combining typical auscultation and positive LUS findings was diagnostic and strong evidence to rule in the disease .Our figures refer to patients with clear LUS findings. Patients with equivocal results need to undergo further diagnostic procedures.
In about 25% of patients, CAP may not be detected by LUS because ultrasound may only detect lesions reaching the pleura. In the present study CAP was confirmed in about three-quarter of patients as in the study by Parlamento et al who diagnosed CAP by LUS in about two –third of patients.4
CAP was characterized by air bronchogram in about 87%,blurred margins , and basal effusion in 54%.In other studies ,air bronchogram was detected in about 70% to 97%,and a basal effusion was reported in 34% to 61%.5
Comparing size of pneumonic lesions on radiograph and LUS, infiltrates were smaller in LUS because sonography can only detect areas directly contacting the pleura .If the lesion becomes broader in central pulmonary regions ,it escapes son graphic detection.6
The present study has several limitations .First, with radiography in two planes, an imperfect reference test was applied resulting in overestimated accuracy of LUS .The gold standard diagnostic image (CT chest) of pneumonia was not applied in the study for financial reasons and with respect to radiation exposure to cases with positive LUS and negative or equivocal radiographic findings .Second, the study was restricted to patients with suspicion of CAP. Patients experienced hospital –acquired pneumonia and immunodeficiency were excluded because it is assumed that sonography in these cases may differ.
Conclusion: Our results show excellent method of diagnosing CAP at least comparable with chest radiograph, in cases with sonographic evidence of pneumonia, the diagnosis can be established. CT scan of the chest is necessary in cases with negative ultrasound results. 

Lastly sonographic diagnosis of pneumonia and follow up allows for rapid therapeutic decisions.
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Figure (1): Outcome of chest ultrasound in the studied group
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