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Abstract. Radiological imaging plays a crucial role in the diagnosis, assessment,
and management of pneumonia. While clinical evaluation is essential, imaging confirms
the presence of lung parenchymal involvement, detects complications, and guides
treatment decisions. This article discusses various imaging modalities used in pneumonia,
including chest radiography, computed tomography (CT), lung ultrasound, and their
diagnostic value in both pediatric and adult populations.
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PEHTTEHOJIOIT'HYECKAS IMAT'HOCTUKA ITHEBMOHUMU: POJIb,
METOAbI U UHTEPIIPETAIIUA

Aunnomayua. Penmeenosckaa eusyanusayus uepaem  peuanwyyro  poiv 6
Ouazyocmuke, OYEHKE U jleYeHUuU NHe6MOHUU. Xoms knunuyeckas OYEHKa umeent 8aANHCHOE
3HA4YeHue, eusyaiuzayus nodmeepofcdaem Haju4due nopasiCeHusl napeHxumvl J1ecKUX,
eblieisiem OCHOJNCHEHUA U Hanpaejsiem - peuenHusl O JlIeYeHUU. B smoi cmamove
060)/9!0()61707’}’16‘}1 pasiudHble Memoobl sUsyaluayuu, ucnojabsyemvle npu nHeMOHUU,
BKIIOUASL peHMeeHo2paPuio epyoOHOU KiemKu, komnviomepuyro momoepaguio (KT), Y3IU
JIeSKUX, U UX OUACHOCMUYECKAas YeHHOCMb KakK OJisl 0emell, makx u 0s 63POCIbiX.

Knroueevie cnosa: nnesmonus, paouonozus, penmeenozcpagusa 2pyoHou Kiemku,

KT, V3U neckux, ouacnocmuxa ¢ nomowsbro U3yaiu3ayuiu.

Introduction

Pneumonia is a common and potentially serious infection involving the lung
parenchyma. While clinical signs such as fever, cough, and dyspnea are primary
indicators, radiological imaging remains a cornerstone in confirming the diagnosis,
especially in moderate-to-severe cases, atypical presentations, or when complications are

suspected.

The most commonly used imaging techniques include:
Chest X-ray (CXR)
Computed Tomography (CT)
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Lung Ultrasound (LUS)

Each modality has specific indications and diagnostic advantages depending on the

clinical setting.

Chest X-Ray (CXR)

Role and Indications

First-line imaging modality in suspected pneumonia.

Confirms presence of alveolar or interstitial infiltrates.

Helps differentiate lobar pneumonia, bronchopneumonia, and interstitial
pneumonia.

Detects complications such as pleural effusion or abscess.

Typical Radiographic Findings

Lobar pneumonia: homogeneous consolidation with air bronchograms.

Bronchopneumonia: patchy, peribronchial infiltrates in multiple lobes.

Interstitial pneumonia: reticular or ground-glass opacities.

Complications: pleural effusion (blunted costophrenic angle), empyema (loculated
fluid), cavitation.

Limitations

Low sensitivity in early disease stages.

Poor specificity in differentiating pneumonia from other conditions (e.g.,
pulmonary edema, malignancy).

Radiation exposure, though minimal.

Computed Tomography (CT)

Indications

Inconclusive chest X-ray findings.

Severe or atypical pneumonia not responding to treatment.

Suspected complications (e.g., lung abscess, empyema, necrotizing pneumonia).

Immunocompromised patients.

Advantages

High-resolution images of lung parenchyma.

Better delineation of infiltrates, cavitations, nodules.

Superior in detecting early interstitial involvement or subtle consolidations.

Disadvantages

Higher radiation dose.

Expensive and less available in resource-limited settings.

Requires patient cooperation or sedation in children.
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Lung Ultrasound (LUS)
Emerging Role in Pneumonia
Increasingly used, especially in pediatric and intensive care settings.
Non-invasive, bedside, radiation-free tool.
Ultrasound Findings in Pneumonia
Subpleural consolidations with dynamic air bronchograms.
B-lines (interstitial syndrome).
Pleural line abnormalities.
Pleural effusion.
Advantages
Ideal for children and pregnant women.
Useful in critically ill patients who cannot be moved.
High sensitivity and specificity in experienced hands.

Comparison of Modalities

Imaging o - -
_ Sensitivity Radiation Portability Ideal Use Case
Modality
Chest X-ray Moderate Low Moderate Initial diagnosis
) ) Complex cases,
CT Scan High High No -~
complications
Bedside
Lung )
High None Yes assessment,
Ultrasound o
pediatrics

Special Considerations in Pediatrics

CXR is usually sufficient for diagnosis in typical cases.

LUS is preferred in neonates and infants due to safety and bedside availability.

CT is reserved for severe, non-resolving pneumonia or when structural
abnormalities are suspected.

Conclusion

Radiological imaging is a vital component in the diagnosis and management of
pneumonia. While chest X-ray remains the mainstay of initial imaging, CT and lung
ultrasound provide valuable supplementary information, especially in complex or critical

cases. A tailored approach, considering patient age, clinical presentation, and available

resources, is essential for optimal diagnostic accuracy and patient care.
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