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[bookmark: _Toc166237114]PURPOSE 
	This standard operating procedure (SOP) describes the procedure for chest x-ray reading. It presents the basic principles for adequate interpretation of chest X-ray and give examples of the most common intrathoracic lesions due to tuberculosis in adults.



[bookmark: _Toc166237115]SCOPE
	This SOP is developed for trained healthcare workers (clinicians and clinical investigators) taking care of patients in the endTB Observational study and in the endTB clinical trials.



[bookmark: _Toc166237116]RESPONSIBLE FUNCTIONS
	Function
	Activities

	Medical doctor, clinical officer, site principal Investigator and/or site clinical investigator 
	· To read and interpret findings on the chest X-ray



[bookmark: _Toc166237117]DEFINITIONS and ABBREVIATIONS
The gold standard for the positioning of general chest radiography is ‘Erect’ meaning the patient is standing, and the X-ray beam direction is ‘Posterior-Anterior. Lateral view might give some additive information, especially on the localization of segmental lesions and the existence of lymphadenopathy.
 
Below is an example of a normal chest X-ray (Image 1).
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Image 1:

Image 2:

Left lung is divided into 2 lobes and right lung into 3 lobes Left
Right
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but for the localisation of the lesions each lung is divided 3
5
6
1
4
2

into 3 zones as shown on Image 2: Upper (1&6), Middle (2&5)
and Low (3&4) zones.



[bookmark: _Toc166237118]PROCEDURE
[bookmark: _Toc166237119]Material
1. X-ray viewing box (for analog X-rays)
2. Computer with viewing software (for digital X-ray)
[bookmark: _Toc166237120]Chest X-ray reading
For a good interpretation of the chest X-ray the following basic conditions must be met:
· Full-size antero-posterior chest radiographs must be taken.
· First assess the quality of the radiography considering 4 different aspects:
1. Identification marking of the patient. The date of the X-ray and the patient identification (name in routine program and Patient ID number for studies) should be clearly marked on the X-ray. For patients in the clinical trials, the name of the patient should be hidden using a sticker. 
2. Patient positioning: 
· Check that there is no unpenetrated lung field
· Check rotation by looking at the clavicle head ends and by measuring the rib ends projecting over the lung fields and comparing the two sides, which should be similar. In alternative, it is also possible to check the distance of the clavicle heads form the spinous process, which should be similar bilaterally.
· Check that position of the clavicles of the patient is placed at any part of the 4th posterior rib bone on the X-ray film.
· Check penetration: correct penetration is ensured when the intervertebral spaces can just be distinguished through the heart shadow.
· Check inspiration: adequate inspiration is when the 8th-9th posterior rib, or the 6th anterior rib, is visible. If you find that all of the lower line of the 10th rib (usually of the right lung) is seen below the line of the right diaphragm, this means that there was a poor inspiration.

3. Density and Contrast
· Three structures should be black:
· the trachea and the bronchi: Follow the trachea and bronchi carefully, looking for displacement or narrowing
· the right and left lung: pulmonary vessels should be easily traced to the lung periphery
· the stomach bell: look to ensure that the gas shadow in the stomach does not extend into the chest (hernia).
· Three structures should be white:
· Soft tissue: Examine the soft tissue of the chest for swelling or lumps. The pulmonary vessels should be easily traced behind the cardiac shadow.
· Bony structures: Examine the bony tissue for fractures, signs of rickets, or areas of infiltration.
· Heart shadow: Examine the cardiac shadow for position, size, and shape.

4. Presence of external object or artefacts. 
· Artefacts are unwanted imaging mainly caused by mishandling of X-ray film, dirty stains on the intensifying screen, or improper processing of X-ray film. There should be no artefacts in the lung fields.

If the quality of the chest X-ray file is not adequate for interpretation, request a new X-ray. Chest X-ray with defective lung fields and poor inspiration should not be interpreted.


[bookmark: _Toc166237121]Common chest X-ray findings in tuberculosis 
Parenchymal lesions
Image 4:
Image 3:
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                                                                                                                             Cavitation in upper left zone.
Bilateral heterogeneous consolidation of the upper zones                                               


	                                       Image 5:
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Image 6:

[image: ]Infiltration of the upper right zone 
Atelectasis of the right lung                                                          .

                                                                                                               

Nodular lesions
Image 8:
Image 7:

[image: ]Tuberculoma in the left upper zone 
Diffuse spread miliary pattern 
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Pleural abnormalities
Image 9:

[image: supine]Bilateral pleural effusion





Central structures
Image 10:
Image 11:

[image: ]Mediastinal lymph node enlargement                                           
Mediastinal and hilar lymph node enlargement                                           
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Other lesions
Image 13:
Image 12:

[image: ]Destroyed right lung: TB sequels 
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 Clacified pleura : TB sequels 



Image 14:


[image: ]Trapped left lung due to tuberculous empyema
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