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ABSTRACT 

Objective: To demonstrate role of thoracic ultrasonography in evaluation of chest 

diseases.Patients and Methods: This study included40 patientswith their agesranged between 2to 76 

years old (mean age 44.93 years) 23 (57.5%) males and 17 (42.5%) females. Patients were referred if 

clinically presented by (dyspnea, cough with fever, chest pain, chest wheeze, expectoration, hemoptysis 

and cyanosis)and/orchest X- ray lesions. They were subjectedto chest radiography, US of the 

chestandCTchest.Results:Chestsonography shows high sensitivity in diagnosis of different chest 

pathology and has emerged in recent years as avery  promising technique   for    detection   different 

lungand pleural pathological states. Appropriate training on chest ultrasonography is needed to 

ensure properapplication and interpretationofthistechnique. 
KeyWords :(US) ultrasonography-(HRCT)high resolution CT. 

 

INTRODUCTION 

Chest   sonography  has emerged  in  recent  

years as avery   promising technique   for  the  

high   sensibility  it  has   shown in the  

detection of   different  lung   and    pleural   

pathological states (1).Sonography is used with 

increasing frequency in evaluation of palpable 

superficial chest wall abnormalities. The 

relatively riskfree noninvasive nature and fast 

examination time of this imaging modality 

make it a useful screening tool (2). Ultrasound 

is more sensitive than radiography at detecting 

chest wall fractures in adult patients with minor 

to moderate chest wall injury (3).Pleural 

ultrasonography is an easy to use modality that 

aids in the identification and characterization of 

pleural abnormalities (4).Ultrasound can be 

used to study several pleural conditions, 

particularly fluid collections. Classically, when 

pleural fluid was suspected on plain film, lateral 

decubitus films were taken to confirm the 

finding. US should be used instead of decubitus 

films for this purpose since the fluid can be seen 

directly, fluid volume calculated and the nature 

of the fluid characterized to determine the 

severity of the condition. Thereby, further 

radiation exposure is avoided (5). Nowadays 

bedside lung ultrasound is increasingly used in 

patients managed in intensive care units it has 

been shown in patients with acute respiratory 

distress syndrome that compared to bedside 

chest X-ray; lung ultrasound has a higher 

diagnostic accuracy for pleural effusion, 

consolidation, and interstitialsyndrome 

(6).USissuperior to surveyradiographs of the 

chest inthe assessment of nearly all portions of 

the mediastinum (withthe exceptionof 

theparavertebral region). In the evaluation of 

supraaortic, pericardial,perivascular and 

paratracheal regions, US has sensitivity 90-

100% and isnearly as reliable as  CT(7).Lung 

CT  is now considered as the gold standard not 

onlyfor the diagnosis of pneumothorax, pleural 

effusion, lung consolidation, atelectasis and 

alveolar interstitial syndrome but also for 

guidingtherapeutic procedures in critically 

illpatients(8).The aimof thisstudytodemonstrate 

roleofthoracicultrasonography in evaluation of 

chest diseases.  

 

PATIENTS AND METHODS 

1. Patients: 
This prospective study was performed in the 

period between April 2013 till August2015 at 

Radiodiagnosis Department, New Damietta, Al-

Azhar University Hospital. This study included 

40 patients with their ages ranged between 2 to 

76 years old (mean age 44.93 years) 23 (57.5%) 

males and 17 (42.5%)females. Patients were 

referred from Chest, Cardiology, Cardiothoracic 

Surgery and Emergency Departments and also 

from outpatient clinics if clinically presented by 

(dyspnea, cough with fever, chest pain,chest 

wheeze, expectoration, hemoptysis and 

cyanosis)and/or chest radiographylesions. 

Inclusion criteria were: Patients with clinical 

and/or chest 

radiographyfindingandpatientswithchesttrauma.

Exclusion criteria were: Patients with high risk 

with radiation exposure as pregnant females and 

irritable patients. Approval and informed 

consent was taken from all patients. 

2. Methods 
All the patients were subjected to the following: 

1) History taking and clinical examination. 

2) Radiological examinations: 

A)Chestradiography:Using ToshibaBeam 

Limiting Device (TF-6TL-6). Patient erect, 
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standing or seated, facing the Bucky. Posterior-

anterior and lateral chest radiograph and 

(oblique views if suspected ribs fractures) are 

obtained. Critically ill patients were submitted 

to bedside X-ray with a portable unit. CR film 

was obtained using Fujifilm FCR Capsula CR. 

B)Chestultrasonography:using Ultrasonix, SP, 

Canada with a convex probe 2-5 MHz and linear 

probe 5-10 MHz and sector probe 2-4 MHz. The 

investigation is performed as far as possible 

with the patient seated, during inspiration and 

expiration, if necessary in combination with 

respiratory maneuvers such as coughing or 

“sniffing.” Raising the arms and crossing them 

behind the head causes intercostals spaces to be 

extended and facilitates access. The transducer 

is moved from ventral to dorsal along the 

longitudinal lines in the thorax: (parasternal 

line, middle and lateral clavicular line, anterior, 

middle and posterior axillary line, lateral and 

medial scapular line and paravertebral line). 

Subsequent transverse transducer movement 

parallel to the ribs in the intercostal space 

provides the additional information required for 

accurate localization of the respective finding. 

The investigation of foci behind the scapula 

needs maximum adduction of the arms until the 

contralateral shoulder is encircled. The 

supraclavicular access allows viewing the tip of 

the lung and the region of the brachial plexus. 

The mediastinum is accessed from the 

suprasternal and the parasternal approach, 

occasionally also from the infrasternal approach 

the large vessels and their spatial relationship to 

the heart in the various planes serve as cardinal 

structures. Diaphragmatic sonography is 

performed using a 3.5-5 MHz phased array 

probe. The probe is placed immediately below 

the right or left costal margin in the mid-

clavicular line or in the right or left anterior 

axillary line and is directed medially, cephalic 

and dorsally, so that the ultrasound beam 

reaches perpendicularly the posterior third of 

the corresponding hemidiaphragm. The 

twodimensional (2D) mode is initially used to 

obtain the best approach the M-mode is then 

used to display the motion of the anatomical 

structures along the selected line.    

C) ChestCT:Using Toshiba Prime Aquilion-160 

Slice CT Scanner. 

       The patient asked to fast 4-6   hour before 

examination and serum  

creatinine is   done   to    avoid    nephrotoxicity  

and exclude other   

Contraindication of contrast injection. 

   Patient lying in supine position, arms 

positioned comfortably above     

the head and patient instructed to do inspiration. 

 IV contrast injections are used in all 

mediastinal examinations, but not in high 

resolution studies. Nonionic contrast medium is 

used.   1.5 ml/kg with maximum does not 

exceed 3 ml/ kg as total dose. 

 Lung images were displayed in both 

softtissue and lung windows and bone window 

in case of trauma or tumors to detect fractures 

and bony metastasis respectively.We do HRCT 

for13 case and contrastenhanced CT for27 case. 

 CT imaging protocol: 

 

Table 1: shows protocol of routine and fast CT chest. 

CT Chest Lung fast Lung routine 

Kv 110 130 

MAs 100 90 

Slice collimation 8 mm 5 mm 

Feed/Rot. 12 mm 8 mm 

Rot. time 1s 1s 

Kernel B50s B50s 

Algorithm Slim Slim 

Increment 8 mm 5 mm 

Direction  Cr-ca Cr-ca 
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Table 2: shows protocol of HRCT for chest. 

Kv 130 

MAs 100 

Slice collimation 1 mm 

Feed/Rot 10 mm 

Rot. time 1 s 

Kernel B80s 

Direction Cr-ca 

Statistical analysis:  

The collected data were organized, tabulated 

and statistically analyzed, using statistical 

package for social science (SPSS) version 19 

(SPSS Inc, Chicago, USA). Mean, standard 

deviation, frequency and percentage were used 

as descriptive; chi square test (X²) was used for 

testing significance of observed differences 

between studied patients. The level of 

significance was adopted at p< 

0.05%.Sensitivety, specificity, positive 

predictive value, negative predictive value and 

accuracy were used as measurements of validity 

for chest radiography and chestultrasonography 

resultswere compared to CTchest results, the 

latter was regarded as the standardreference. 

 

RESULTS 

Among the patients 17 (32.5%) patients are cigarette smokers 16 males and one female. 

 

N.B: Ex-smoker refers to an individual who has given up (i.e.quit) cigarette and/or tobacco smoking 

for at least 6 month. 

There were 11 (27.5 %) patients with history of trauma, 6 have fracture rib, 5 have pneumothorax, 5 

have heamothorax and 2 have lung contusion. 

Patient with history of trauma there were 6 (15 %) have fracture ribs, 2(5 %) of themshow multiplerib 

fractures and 4 (10 %) of them revealed singlerib fracture. 

 

 

Type of 

examinations 

Sensitivity Specificity PPV NPV Accuracy 

Chest 

Radiography  

33.33 % 97.06 % 66.67 % 89.19 % 87 % 

Chest Ultrasound 83% 97% 83% 97% 95% 

There were 7 (17.5 %) patients presented by pneumothorax, 5 (71%) of them had history of trauma, 

one (14%) patient iatrogenic with thoracocentesis and one (14 %)patientidiopathic.There was one case 

with false negative study in chest US in which a small apical pneumothorax. 

History of smoking No =17 % 

Mild Smoker  >100 - 200 2 11.76 

Moderate  Smoker > 200 - 400 7 41.14 

Heavy Smoker >400 5 29.42 

Ex-smoker 3 17.61 

)Table 3( shows history of smoking. 

)Table 4(shows chest radiography and chest US sensitivity, specificity, PPV, NPV and accuracy 

in diagnosis of  fracture rib. 
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Type of 

examinations 

Sensitivity Specificity PPV NPV Accuracy 

Chest 

Radiography  

66 % 97 % 80 % 90 % 92% 

Chest Ultrasound 85 % 100 % 100 % 97 % 97% 

There were 25 (62.5 %) patients presented by pleural effusion, 3 (12%) of them were encysted 

effusion(Fig.1), 15 (60%) patients were clear effusion, 3 (12%) patients were turbid effusion and 4 

(16%) patients were septated effusion. 

 

 

 

 

 

 

 

Selected cases 

Fig.1. (A): Plain X-ray chest P-A view shows well defined small homogenous opacity seen in 

lateral aspect of left lower lung zone. 

 

 

 

 

 

Fig.1. (B): US chest shows well defined thin wall, slight turbid content cystic lesion seen laterally 

in left lower zone with posterior acoustic enhancement. 

 

 

 

 

 

 

Fig.1.( C ): CT chest with contrast  in soft tissue and  lung window show well  defined  cystic 

lesion seen in lateral segment of left lower lobe with no significant contrast enhancement in post 

contrast study. 

)Table 5( shows chest radiography and chest US sensitivity, specificity, PPV, NPV and accuracy 

in diagnosis of  pneumothorax. 

Fig.1. A): x ray chest P-A view shows well defined small homogenous opacity seen in lateral 

aspect of left lower lung zone. 
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Radiological Diagnosis: Encysted pleural effusion. 

 

 

There were 7 (17.5%) patients with pleural masses, one (14%) patient benign (Rheumatoid  nodule ),  

one(14%)patient malignant ( mesothelioma ), two(28%) metastasis in  patient with history of breast 

cancer and one (14%)  in  patient with bronchogenic carcinoma and two (28%) patients with focal 

thickening associated with empyema. 

 

There were 12 (30 %) patients with pulmonary consolidation, 8 (66 %) of them show pneumonic 

feature with developing lung abscess in one (Fig.2) and 4 (34 %) of them show consolidation/collapse. 

 

 

  

 

 

 

 

 

Fig. 2. (A): Plain X- ray chest P-A and Rt. lateral views   show Rt. upper lobe cavitary lesion with 

air fluid level 

 

 

 

 

 

 

 

 

Fig. 2. (B): US chest shows well defined cystic lesion thick wall with turbid fluid content with 

echogenic air foci and posterior enhancement. 

Type of 

examinations 

Sensitivity Specificity PPV NPV Accuracy 

Chest 

Radiography  

77 % 83 % 85 % 75 % 80 % 

Chest Ultrasound 95 % 93 % 95 % 93 % 95 % 

Type of 

examinations 

Sensitivity Specificity PPV NPV Accuracy 

Chest 

Radiography  

77 % 83 % 85 % 75 % 89 % 

Chest Ultrasound 85 % 100 % 100 % 93 % 97 % 

)Table 6( shows chest radiography and chest US sensitivity, specificity, PPV, NPV and accuracy 

in diagnosis of  pleural effusion. 

)Table7  ( shows chest radiography and chest US sensitivity, specificity, PPV, NPV and accuracy 

in diagnosis of  pleural masses. 
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Fig. 2. ( C ): CT chest with contrast in soft tissue and lung window show  thick wall cavitary lesion with 

air fluid  level  seen in the  Rt. upper lobe .   

Radiological diagnosis: Right upper lobe lung abscess. 

 

 

Type of 

examinations 

Sensitivity Specificity PPV NPV Accuracy 

Chest 

Radiography  

67  % 89 % 72 % 86 % 82% 

Chest Ultrasound 85 % 96 % 92% 92 % 92 % 

There were 8 (20 %) patients with interstitial lung diseases, 5 (62.5%) ofthemare pulmonary edema and 

3 cases (37.5%) interstitial fibrosis. 

 

 

Type of 

examinations 

Sensitivity Specificity PPV NPV Accuracy 

Chest 

Radiography  

57  % 96 % 80 % 91 % 90% 

Chest Ultrasound 87 % 100 % 100% 96  % 97 % 

0There were 6 (15%) patients with lung mass, 3ofthembronchogenic carcinoma (Fig.3), onepatient 

metastasis from pleural tumor, onepatient metastasis from cancer breast and onepatient metastasis with 

unknown primary tumor. 

 

 

)Table 8( shows chest radiography and chest US sensitivity, specificity, PPV, NPV and accuracy 

in diagnosis of  pulmonary consolidation. 

)Table9(shows chest radiography and chest US sensitivity, specificity, PPV, NPV and accuracy 

in diagnosis of  interstitial lung disease. 
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Fig.3. (A):Plain X-ray chest  P-A view shows partially ill defined opacity midway between middle 

and lower Rt. lung zones. 

 

Fig.3.(B):US chest  intercostal scanshows hypoechoic lesion with relativelyill defined borders 

with noairbronchograms. 

 

Fig.3.(C):CT chest with contrast in soft tissue and  lung window theRt. lungshowslobulated solid  

lesion with faint centralcontrast enhancement  with no air bronchograms. 

Radiological diagnosis: Lung neoplasm (proved by histopathology). 

 

 

Type of 

examinations 

Sensitivity Specificity PPV NPV Accuracy 

Chest 

Radiography  

83  % 100 % 80 % 91 % 90% 

Chest Ultrasound 66 % 97 % 80% 92 % 92% 

There were 3 (7.5 %) patients with mediastinal mass, one of them was bronchogenic cyst in the middle 

mediastinum, second one was thymoma in the superior mediastinum  and last one was invasion to 

posterior mediastinum from mesotheliomathe diagnosis was confirmed by chest CT. 

 

 

Type of 

examinations 

Sensitivity Specificity PPV 

Chest Ultrasound 66.67 % 97.30 % 66.67 % 

)Table 10( shows chest radiography and chest US sensitivity, specificity, PPV, NPV and 

accuracy in diagnosis of  lung masses. 

)Table 11(shows chest US sensitivity, specificity and PPV in diagnosis of  meditational masses. 
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There were 2 (5 %) patients with elevation of one diaphragmatic copula by US,first one presented by 

right hemiplegia with elevated right diaphragmatic copula, ultrasound study by M-mode tracing shows 

paradoxical (upward) diaphragmatic motion during which consistent with diaphragmatic paralysis, the 

second patient was hepatic with marked splenomegaly with elevated left diaphragmatic copula, 

ultrasound study by M-mode shows normal wave form consistent with normal diaphragmatic 

movement. Fluoroscopy and CT confirmed the result of ultrasound. 

DISCUSSION 

Traditionally, air has been considered the enemy 

of US and the lung has been considered an 

organ not amenable to ultrasonography 

examination. Chest X-ray and CT have been the 

routine chest tests. However, there are some 

difficulties as in ICU where various positions 

are not feasible (9). US of lung is based on the 

principle that every acute disease reduces lung 

aeration, changing the lung surface and 

generating distinct, predictable patterns. This 

allows the diagnosis of various conditions and 

the monitoring of therapeutic interventions 

(10).US have been proved to be valuable for the 

evaluation of a wide variety of chest diseases. 

The advantages of US are that it is a relatively 

inexpensive, widely available, mobile form of 

multiplanar imaging free from ionizing 

radiation. Chest US can supplement other 

imaging modalities of the chest and guides a 

variety of diagnostic and therapeutic procedures 

(11). 

In this study there were 6 patients (15%) 

presented by fracture ribs all of them had 

history of trauma, 2 patients (5%) show multiple 

rib fractures and 4 patients (10%) revealed 

single rib fracture.  The sensitivity, specificity, 

Ppv, Npv and accuracy   of chest radiography 

was (33.33 %, 97,06 %, 66.67  %, 89. 19 % and 

87 % respectively).  Chest US sensitivity, 

specificity, Ppv,  Npv and accuracy  was (83 %, 

97 %, 83 % , 97 % and 95 % 

respectively).(3)mentioned that rib fractures are 

the most common injuries represented (25%) 

resulting from blunt chest trauma, and are 

usually revealed on chest radiographs. The latter 

sometimes cannot show fractures; especially 

those in costal cartilages, except for densely 

calcified ones(12)found that in a prospective 

study of 88 patients having isolatedmild to 

moderate blunt chest injury the sensitivitiesof 

US, and chest radiographywere 80.3% and 

23.7%, respectively, for thedetection of chest 

wall fractures. 

Seven patients (17.5 %) presented by 

pneumothorax, 5 patients (71 %) of them had 

history of trauma, one patient (14%) iatrogenic 

with thoracocentesis and one patient (14 %) 

idiopathic. There was one case with false 

negative study in US in which a small apical 

pneumothorax. Sensitivity, specificity, Ppv, 

Npv   and accuracy of chest radiography was 

(66%, 97 %, 80 %, 90 % and 92% respectively). 

Chest US sensitivity, specificity, Ppv, Npv and 

accuracy was (85%, 100%, 100 %, 97 % and 

97% respectively). Pleural US is an easily 

performable, feasible and reliable diagnostic 

tool, very helpful toward diagnosing pleural 

disorders, thickening, effusions and tumoral 

processes as well as  pneumothorax (13). 

Sensitivity of a lung US in the detection of 

pneumothorax is higher than that of chest 

radiography, and similar to that of CT. A major 

benefit of a lung ultrasound is that it can be used 

quickly to diagnose pneumothorax in any 

critical situation. Moreover, it can be used to 

detect radio-occult pneumothorax and to 

quantify the extension of the air layer (14). 

(15)mentioned that US is more than twice as 

sensitive as supine chest radiography for the 

detection of occult pneumothorax with a high 

specificity of 98%.(16)stated thatthe sensitivity,  

specificity,  Ppv ,  Npv and  accuracy of chest 

US in detecting pneumothorax were 92%, 

99.4%, 95.8% 98.9%, and 98.6% respectively. 

Chest radiography showed sensitivity, 

specificity, Ppv and Npvwere 52%, 100% 

100%, and 94.15% respectively. US have95% 

sensitivity and 100% negative predictivevalue in 

diagnosis of pneumothorax (17).(18) reported 

that US is more accurate than chest radiography 

for diagnosing pneumothorax. 

Twenty five  patients (62.5 %) presented by 

pleural effusion, 3 patients (12%) were encysted 

effusion, 15 patients (60 %) were clear effusion, 

3 patients (12 %)   were turbid effusion and 4 

patients (16 %) were septated effusion 3 of them 

show thin septation wasn’t detected in chest CT.  

Sensitivity, specificity, Ppv, Npv and accuracy 

of chest radiography was (77%, 83%, 85 %, 75 

% and 80% respectively). Chest US sensitivity, 

specificity, Ppv, Npv and accuracy was (95%, 

93%, 95 %, 93 % and 95% respectively).With a 

sensitivity of 100% and a specificity of 99.7%, 

US is more accurate than radiography in the 

detection of pleural effusion because as little as 

5 ml of fluid can be visualized. By contrast, the 

minimum volume detectable in a chest 

radiograph is 150 ml (19). US allow 



Ezzat Atwa Ali Rizk and Mohammed Mostafa Sayed Mostafa* AAMJ ,VOL 13 , NO 4 , OCTOPER 2015 SUPPL-1 
 

159 | P a g e  

 

characterization of the size of a pleural effusion. 

The size of a pleural effusion may be estimated 

qualitatively as small, moderate, or large. US 

issuperior to radiography and chest CT to 

characterize the internal complexity of an 

effusion, such as septation (20). (21) found that 

chest US wasequally able to detect pleural fluid 

and loculationwhen compared with chest CT. 

Chest USwas superior to chest CT in its ability 

toresolve the internal components of pleural 

fluidincluding fibrin strands, which may 

indicateearly organization of an effusion. The 

sensitivity and specificity of chest radiography 

for pleural fluid diagnosis are relatively poor. In 

patients with co-existing lung pathology, chest 

radiography has a sensitivity of 39% and 

specificity of 85% for detection of pleural fluid 

(22). US examination of the pleura is more 

sensitive than chest radiograph at detecting the 

presence of pleural fluid and differentiating 

pleural fluid from lung consolidation. Compared 

with chest CT, pleural US has 95% sensitivity 

for detection of pleural disease in patients with a 

“white out” on plain chest radiograph, but is 

slightly less sensitive in detecting small 

amounts of fluid. Compared with chest CT, 

chest US may better differentiate pleural fluid 

from pleural thickening and pleural masses (23).  

There were 7 patients (17.5 %) patients 

presented by pleural masses, one  patient was 

benign  ( Rheumatoid  nodule ) , onepatient was 

malignant (mesothelioma ) , 2 patient was 

metastasis in  patient with history of breast 

cancer ,  one patient was metastasis in  patient 

with bronchogenic carcinoma  and  2 are focal 

thickening(inflammatory) associated  empyema. 

Sensitivity, specificity, Ppv, Npv and accuracy 

of chest radiography was (77%, 83 %, 85 %, 75 

% and 89% respectively). Chest US sensitivity, 

specificity, Ppv, Npv and accuracy was (85%, 

100%, 100 %, 93 % and 97% respectively).(24) 

In a retrospective surgically controlled study, 

US (sensitivity 100%, specificity 98%, and 

accuracy 98%) were clearly superior to CT 

(sensitivity 68%, specificity 66%, and accuracy 

67%). US machines with two dimensional 

scanning capability are used for pleural US and 

associated procedures (25). 

In the present study therewere 12 patients (30%) 

presented by pulmonary consolidation 8 (66%) 

of them with pneumonic featurewith developing 

lung abscess in oneand 4(34 %) of them show 

consolidation/collapse. Sensitivity, specificity, 

Ppv, Npv and accuracy of chest radiographyin 

diagnosis of pneumonia was (67%, 89 %, 72 %, 

86 % and 82% respectively). Chest US 

sensitivity, specificity, Ppv, Npv and accuracy 

was (85%, 96 %, 92 %, 92 % and 92% 

respectively).US is a useful diagnostic aid to 

chest radiography in the evaluation of areas of 

increased opacity.  It is easy to perform at the 

patient’s bedside, allows close follow up and 

reduces the ionizing radiations (26). (27) found 

thatUS was positive in 25 of 26 patients in 

pneumonic patient with CT confirmed 

pneumonia (sensitivity 96% and specificity 

95%) and negative in three of four patients 

without pneumonia at CT. Chest radiography 

was positive in 18 of 26 in pneumonic patients 

with CT confirmed pneumonia (sensitivity 69% 

and specificity 85%) and negative in three of 

four patients without pneumonia at CT.(28) 

mentioned that lung US had a sensitivity of 96%  

and specificity of 93%, and positive and 

negative likelihood ratios were 95% and 95% 

respectively in diagnosis pneumonia in children. 

US had a sensitivity of 94.6%, a specificity of 

98.5% and a diagnostic accuracy of 96.1%. 

Chest radiography had a sensitivity of 77.7%, a 

specificity of 94.0% and a diagnostic accuracy 

of 83.8% for the diagnosis of pneumonia. There 

was significant difference between US and chest 

radiography for sensitivity (p<0.001) and 

diagnostic accuracy (p<0.001) but not for 

specificity(29).(30) reported that the sensitivity 

of chest radiography for diagnosing pneumonia 

was 69%, whereas that of bedside US was 

significantly higher at 96%. 

Current study demonstrated 8 patients (20%) 

with interstitial lung diseases, 5 patients(62.5 

%) of them had pulmonary edema and 3 patients 

(37.5 %) interstitial fibrosis.Sensitivity, 

specificity, Ppv, Npv and accuracy of chest 

radiography was (57 %, 96 %, 80 %, 91% and 

90% respectively). Chest US sensitivity, 

specificity, PpvNpv and accuracy was (87%, 

100 %, 100 %, 96 % and 97% 

respectively).(31)found that lung US showed a 

sensitivity of 98% and a specificity of 88% in 

diagnosing the presence of the interstitial 

syndrome (Massive loss of air and increases in 

fluids cause lung consolidation) as seen at CT, 

performing better than both auscultation and 

chest X-ray. (6) demonstrated that lung US 

revealed sensitivity,specificity and diagnostic 

accuracy of 94%, 93%, and 94%respectivelyfor 

detecting interstitial syndrome.The sensitivity, 

specificity, and diagnostic accuracy of chest 

radiography were 46%, 80%, and 58% 

respectively for diagnosis interstitial syndrome. 

High frequency US can detect soft tissue masses 

arising from the chest wall as well as bony 
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metastases to the ribs. It also differentiates 

pulmonary consolidation from interstitial 

syndrome (32). 

There were 6 patients (15%) with lung mass, 

one metastasis from pleural tumor, one 

metastasis from cancer breast and one 

metastasis with unknown primary tumor and 3 

bronchogenic carcinoma. Sensitivity, 

specificity, Ppv, Npv and accuracy of chest 

radiography was (83 %, 100 %, 80 %, 91 % and 

90 % respectively).Chest US sensitivity, 

specificity, Ppv, Npv and accuracy was (66 %, 

97 %, 80 %, 92 % and 92% respectively) . (33) 

found that in malignant lung lesions lung 

consolidations are seen on US only. Pulmonary 

metastases are documented on US when they 

reach the margin of the lung owing to poor 

visibility in this region, US is not a suitable 

screening method. 

My study  demonstrated 3 (7.5%) patients with 

mediastinal mass, one of them was 

bronchogenic cyst in the middle mediastinum, 

second one was thymoma in the superior 

mediastinum  and last one was invasion to 

posterior mediastinum frommesotheliomathe 

diagnosis was confirmed by chest CT.Chest US 

sensitivity, specificity and Ppv was (66.67 

%,97.3 % and 66.67 % respectively).(7)reported 

that US is superior to survey radiographs of the 

chestin the assessment of nearly all portions of 

the mediastinum(with the exception of the 

paravertebral region). In theevaluationof 

supraaortic, pericardial, prevascular and 

paratrachealregions, US has a sensitivity 90-

100%and is nearly as reliable as CT. 

However,in the aortico-pulmonary window and 

the subcarinalregion, US achieves a sensitivity 

82-70%. 

I reported 2patients (5%) with elevation of one 

diaphragmatic copula by US; the first case was 

elevation of right hemi-diaphragm in right 

hemiplegic patient with M-mode tracing shows 

paradoxical (upward) diaphragmatic motion 

consistent with diaphragmatic paralysis the 

diagnosis is confirmed by fluoroscopy which 

show paradoxical movement and CT chest was 

done also to exclude underlying pathology. The 

second case showed elevation of left hemi-

diaphragm due to marked splenomegaly with 

normal wave in M-mode the diagnosis is 

confirmed by fluoroscopy. Diaphragmatic US 

provides qualitative and quantitative 

information regarding diaphragmatic function in 

ICU patients. Chest radiographs have sensitivity 

90 % and specificity 44 % in detecting 

unilateral diaphragmatic paralysis (34).  

Thoracic US with a high sensitivity and 

diagnostic accuracy is a non invasive, widely 

available and cost effective method which can 

be rapidly performed (35).US involves no 

ionizing radiation or nephrotoxiccontrast dye 

exposure as opposed to CT and chest 

radiography.US examination performed 

anywhere andon any critically ill patient as a 

preliminary examination orto further investigate 

an existing finding noted on otherradiographic 

imaging(36).The golden standard in differential 

diagnoses of pulmonary pathology in chest X-

rays is the CT,but to reduce undue risk to the 

patients, a non invasive bedside tool would be 

preferable. The accuracy of US in patients with 

(acute respiratory distress syndrome) was 93% 

for pleural effusion, 97% for consolidation, and 

95% for interstitial syndrome compared with 

47%, 75%, and 72%, respectively, for chest X- 

rays(37).A particular remarkable usefulness of 

thoracic ultrasound is in the emergency 

department, in cases of acute respiratory illness 

(38). 

In my study the limitations of chest US is 

morbid obesity which prevent good penetration 

of ultrasound beams to the lung, subcutaneous 

emphysema which interfere with transmission 

of ultrasound to the lung and sever dyspnea. 

The principal limitation of chest US is the 

presence of subcutaneous emphysema that 

impedes the penetration  in depth of the US 

beam; other factors such as  obesity, presence of 

chest wall hematomas or well developed 

musculature can create varying degrees of 

obstacle but they never impede the  study of the 

lung (39). Besides, the technique is operator 

dependant (40). 

CONCLUSION 

           Chest ultrasonography is a promising 

tool in the evaluation of chest pathology as it is 

fast, user friendly, non invasive, easily 

reproducible, portable, widely available, 

inexpensive, and involves no ionizing radiation. 

US is an ideal modality for serial examinations 

in rapidly evolving disease processes without 

concerns about cumulative radiation side 

effects. US may permit clarification of 

radiographically equivocal findings. It may also 

partially replace CT chest in certain situations. 

US can be used for continuous real time follow 

up of patients in the ICU and emergency 
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settings. Appropriate training on chest 

ultrasonography is needed to ensure proper 

application and interpretation of this technique. 
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 دور المىجات  فىق  الصىتية فى تقيييم أمزاض الصدر
 *رسق ومحمد مصطفى سيد مصطفى على عطىه عشت

( ديٛاغ انجذٚذة) جايعت األصْش -كهٛت انطب بٍُٛ  *قسًٗ انصذسٔاأل شعت انخشخٛصٛت 
 ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ

 :الغزض من البحث 

حى عًم ْزة انذساست يٍ أبشٚم :  انًشظٗ ٔغشق انبذذ. ْٕ إظٓاس دٔس انًٕجاث فٕق انصٕحٛت نهصذس فٙ حقٛٛى أيشاض انصذس

ٚعإٌَ ( عاو 76ٔ  2)حشأدج  أعًاسْى بٍٛ ( يٍ اإلَاد 17يٍ انزكٕس ٔ  23) يشٚعا  40و ٔشًهج  2015دخٗ اغسطس  2013

سث بٓا دالئم نًشض صذسٖ فٗ انخصٕٚش االشعاعٗ أ انذاالث انخٗ حعشظج يٍ أعشاض يشظٛت نهصذس أ انذاالث انخٗ ظّ

 .                                                                                             نصذياث صذسّٚ

 :وقد خضع جميع المزضي للتالي
 .   انخاسٚخ انًشظٙ ٔانفذص انسشٚش٘ -1

 .نهصذساالشعت  انسُٛٛت  -2

 فذص  انًٕجاث فٕق انصٕحٛت -3
 .ٔفذص االشعت انًقطعٛت نهصذس -4

 :ٔقذ كاَج انُخائج كانخانٙ

 :اظهزت  الدراسة الحالية 

، االسخشٔاح (:83)دساسٛت عانٛت نهًٕجاث فٕق انصٕحٛت فٙ حشخٛص أيشاض انصذس انًخخهفت عهٗ انُذٕ انخانٙ كسٕس انعهٕع  

، ٔأيشاض ( :85)، ٔانخٕدذ انشئٕ٘ (:85)  انخكخالث  انقائًت عهٗ انغشاء انبهٕسٖ، ٔ(:95) ٔاالسحٕاء انبهٕسٖ ،(:85)انصذس٘ 

 (.:66.67)، ٔحكخالث انًُصفٛت (:66)، ٔحكخالث انشئت (:87)انشئت انخالنٛت 

 :من هذا البحث خلصنا  و

ًٔٚكٍ أٚعا أٌ حذم جضئٛا . انًهخبست نفذٕصاث األشعت انسُٛٛتقذ حسًخ  بخٕظٛخ انُخائج نهصذس  انًٕجاث انصٕحٛت إنٗ أٌ اسخخذاو

يذم انخصٕٚش انًقطعٙ عهٗ سبٛم انًزال عُذ األغفال انصغاس ٔاإلَاد انذٕايم ٔانًشظٗ رٔ٘ انذاالث انذشجت فٙ ٔدذاث انعُاٚت 

يًا ٚجعم  ،يشٚط يٍ سشٚشِفذص انًٕجاث انصٕحٛت فٗ داالث انطٕاسئ نًشظٗ انصذس دٌٔ َقم ال حىكًا ًٚكٍ أٌ ٘. انًشكضة

انًٕجاث فٕق انصٕحٛت ْٙ انطشٚقت انًزانٛت نالجشاء انفذٕصاث  انخسهسهٛت فٙ انذاالث انًشظٛت سشٚعت انخطٕس دٌٔ يخأف بشأٌ 

                      .اٜراس انجاَبٛت انخشاكًٛت نإلشعاع


