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 CHEST IMAGING
� Chest imaging remains major component of

diagnostic radiology.
� The chest x-ray is the most commonly

performed diagnostic x-ray examination.
� A chest x-ray makes images of the heart,

lungs, airways, blood vessels and the bones
of the spine and chest. Vertebra, lungs, shoulder joint

Primary study » you many need other studies

  bone metastasis فوشا نكمم
thyroid or breast cancer Women x- ray we can see breast shadow on both sides نم
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Anatomy of the lungs
 The Right lung is larger than the left, because most of

the   heart encroaches on the left lung.
❑  The right lung has three lobes:

  - upper lobe
  - Middle lobe
  - Lower lobe

❑  The left lung has two lobes:
   - upper lobe

   - lower lobe
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Anatomy of the lungs / 2

  Adjacent lobes are separated by an
interlobar fissure.

   In the right lung:
❑ The minor (transverse) fissure separates the upper lobe from

the middle lobe.
❑ The major (oblique) fissure separates the upper and middle

lobes from the lower lobe.
   In the left lung:
❖ The major or oblique fissure separates the upper lobe

from the lower lobe.

 minor هيف نوكي نكمم  normal variation ك
fissures لا نم ةدحو يا ب lungs نكمم 

ةدايز superior or inferior نوكي
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Segmental anatomy

Segments of the right lung
  Upper lobe segments:

•  Apical segment
•  Anterior segment
•  Posterior segment

  Middle lobe segments
•  Lateral segment
•  Medial segment

لانيافلل مهوظفحت مهم و CT لا ىلع اونيبب segments لا

 يف هنا ددحت مز< سب شم تنا X-ray يا ارقت تنا و
pathology >هلمعت نامك مز localization داه و( قيقد نوكت و 

)تارضاحTا لكب ناحتم<اب باوجلا ةمNع صن هيلع يكحلا

 لا تعات segments لا <و fissures لا اونيبب ام X-ray لاب
lung يكحنب ديدحتلاب ف upper, middle, lower zone
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Segmental anatomy / 2

Right lower lobe segments:
•  Superior segment
•  Medial basal
•  Anterior basal
•  Lateral basal
•  Posterior basal
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Segmental anatomy / 3

     Left lung segments:
  Upper lobe

•  Apical posterior segment
• Anterior segment
• Superior lingular segment
• Inferior lingular segment

   The lingular segment in the left lung is
similar in position to the right middle lobe.
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Segmental anatomy / 4

   Left lower lobe segments:
•  Superior segment
•  Medial basal
•  Anterior basal
•  Lateral basal
•  Posterior basal
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       Routine plain chest radiography:

❖ Postero-anterior view (PA)
❖ Lateral view.

❑ The term PA refers to the direction of the
x-ray beam which traverses the patient from
posterior to anterior.

views ٢ نم روصتت مز' X-ray ةروص لك D
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↳ lung field لا نع ديعب scapula لا دعبت ناشع ردقي ام دق shoulder لل abduction لمعي ضير0ا مز' PA روصن ا0
⼆



PA chest radiography is preferred 
to                                                     
AP, why ?

 Less magnification of the heart.
More lung fields are visualized.
 The PA projects the scapula away from the      

lung fields.
 The apices of the lungs are closer to the film                                                                               

in the PA and appear more clear.
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    Other plain chest radiography:
�  Antero-posterior view (AP)

●  very ill patients who are unable to
stand.

●  infants and small children.
�  Inspiration-expiration films

● suspected bronchial foreign body
aspiration.

●  suspected small pneumothorax.

Frontal

مه ام يز مهريرس ىلع هروصنب ICU لا ىضرم يز
 during اهروصنب X-ray لا ةداعلاب
 ضيرملل يكحنب inspiration لا
 ،هروصنب نيدعب deep breath دخاي
 هروصنب لوده Dتلاحلا ادع ام

during inspiration and expiration 
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  Before reading the x-ray film, the
following should be checked:

1. Request form
     - name, age, sex and date.

     - clinical information.
2. Technical factors:

     - markers.
        - centering ( patient position).

     - degree of inspiration.
     - exposure (penetration).

Skeletal maturation (growth plate)

Breast shadow

Malrutation » difference in lung densities

 مزHو  oblique اونوكب ribs anteriorly لا .. ribs لا ددع نم Dبب
 اما ،زجاحلا باجحلا صن Dيدعتم شم رثكا وا ٦ مهددع نوكي

posteriorly اونوكب horizontal  وHبي مزD رثكا وا ١٠ مهنم 

 vertebral disc لا نوكب optimal exposure لا
and body نيبم بود ايD، ريتك اوناك اذا 

under exposure ةروصلا نوكتب Dحضاو

ةنيعم تcئاع يماسا ب قلعتتب ضارما يف ايناث و Hوا حصلا ضير\ا هنا دكاتا ناشع مهم

 X-ray لا ىلع Dبتب trauma ةجيتن lung contusion هدنع ضيرم cثم
 يلا ديحولا يشHا ف  pneumonia لا تعات consolidation لا يز
ينعي يروتسهلا medical data لا يه مهنيب زيما ينيلخب

 ركفت نكممف ةيناتلا نم رتكا اهداوس نوكي حار lung يف ينعي
 pneumonia اهنا ضايب ىلع يلا وا pneumothorax اهنا ةدوسلا
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 مهمسا لوده
vascular marking و 

 اذا ،كيه normal داه
 Dنيبم اوناك ام
-over نوكتب ةروصلا

exposure 

Hلا مز heart 
 لا ،صنلاب نوكي

apex towards 
the left ءزج و 

 لا ىلع نوكي هنم
right side 

Hفوشا مز gastric 
bubble لا ىلع 

left .. لا right 
hemi-diaphragm  

 لا نم ىلعا نوكي
left 2 - 1.5 ب cm 
liver لا ناشع

 هنا فرعب فيك
 ةدوخام ةروصلا

centrally سيقب 
 لا نم ةفاس\ا

spinous process ل 
medial end of the 

clavicle Hاونوكي مز 
 ضعب دق

Anterior ribs

Posterior ribs

 Spinous 
process
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Normal CcoP9 ㎡''
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 هنع يكحنب وا pericardium لا وه داه
 يوتحب middle mediastinal space لا
great vessels لا ىلع

 لا ماما يلا space لا
pericardium لا وه 

anterior mediastinum

 لا فلخ يلا space لا
pericardium لا وه 

posterior mediastinum
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PNEUMONIA
• Is an inflammation of the lung, which can be

caused by a variety of micro-organisms, including
bacterias, viruses, and fungi.

• Lobar pneumonia: inflammation confined to a lobe of the lung.

• Bronchopneumonia: refers to bilateral multifocal areas of
consolidation.

   Pneumonia can be classified into:
❖ Primary pneumonia : arising in a normal lung.
❖ Secondary pneumonia
     result of a disease or abnormality already present in the lung.

Inflammation » fluid » area of opacity

Mass or congenital anomaly

*

&

During
↓ white not

HX
→

feser ,
cough ,

--

black flaid
replaces the
dir

義

←

←

# by IV AB for 2 seeks -> not resolved -> think something else .

↑ Atypical > 2 Neek->> finga , riral (cosid . 1a)



Pneumonia / 2

❖ With treatment most types of bacterial pneumonia
can be resolved within 2 weeks.

❖ Viral pneumonia may last longer.
❖ Mycoplasmal pneumonia may take 4 weeks to resolve

completely.

❑  What examinations should be considered in patients
with pneumonia that does not resolve as promptly as
it should ?

✔  CT scan
✔  Bronchoscopy

In case of primary pheumonics&
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Area of opacity in 
right lower zone

Breast shadow
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Over-exposure

Opacity in left side

 diaphragm لا عافترا
 نع ةدايزب <ميلا ىلع
 و يعيبط وه لامشلا
 cm 2-1.5 رادقمب نوكب
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Opacity in left 
lung, lower zone
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Opacity in lower zone 
of right side lung
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Bronco Pneumonia

Bilateral opacity
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Finding » left white lung

Over-exposure

Left sided lung 
pneumonia
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Finding » right white lung
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Pulmonary collapse
❖ Pulmonary collapse or atelectasis refers to a decrease

in volume of a lung, lobe or segment.
❖ Obstruction to flow of air is the most common cause

of collapse.
❖ Air in the alveoli is absorbed and because no further

air enters the alveoli distal to the obstruction, the lung
tissue collapses and becomes more opaque

Epsi-lateral shiftingt#
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Pulmonary collapse / 2

❑ Common causes of bronchial obstruction causing
collapse:

� Bronchial carcinoma
� Mucus plug (pneumonia, postoperative).
� Foreign body.
� Inflammatory bronchial disease (bronchial

tuberculosis).
� Extrinsic compression of airway by tumor or enlarged

lymph nodes.

Most common cause in adults

Most common cause in children
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Homogenous opacity
Decreased in size of affected lung

Condensed » there's no airWe can see growth plate (young age patient)

 fissure لا ىلع نوكب اهدح امياد
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Emphysema
• Is an increase in the size of the air spaces distal to

the terminal bronchioles, with dilatation or
destruction of their walls.

• The lung appear more translucent with reduction in
size and number of the small vascular markings.

• The diaphragms are low and flat.
• The heart shadow is long and narrow.
• The postero-anterior diameter of the chest is

increased in the lateral view resulting in barrel chest.

 اوه اهيف لخدي نوكب lung لا نوه
  more translucent نوكتبف ةدايز
over exposure هبشتب
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Vascular marking are not showing

Low flat diaphragm Mediastinum long and narrow
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Pleural effusion

 Is fluid collection in the space between the parietal
and visceral layers of the pleura, usually contains
serous fluid, but may have differing contents.

-- Haemothorax: blood, usually following trauma.

-- Empyema: purulent fluid (pus).
-- Hydropneumothorax: fluid and air.

Normally fluid = 15 -20 ml↓
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=>> more than 20ml is effusion



Pleural effusion / 2

      Radiological features of pleural
effusion on a chest x- ray:

• Homogeneous opacification.
• Loss of the diaphragm outline.
• No visible pulmonary or bronchial markings.
• Concave upper border which appear higher

laterally.
• blunting or obliteration of the costophrenic

angle. 2 قوفل علطي شلبب و اهنم لئاوسلا عمجت شلببف chest cavity لاب ناكمب ىطوا اهن!
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Laterally higher than medial
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Pneumonia

Pleural effusionAngle
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Pneumothorax
• Is the presence of free air in the pleural space, by

a tear in either the parietal or visceral pleura.

• The most common cause of pneumothorax is
chest injury, but the most common cause of
spontaneous     pneumothorax is rupture of sub-
pleural emphysematous bullae (bleb).
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Radiological features of
pneumothorax

• Lung edge: a thin white line at the lung
margin, represent the visceral pleura.

• Absent lung markings between the
lung edge and chest wall.

• Mediastinal shift: occur when a tension
pneumothorax develops.

Contra-lateral shifting-
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 lung لا ةرهاظ نوه
edge دودح يه يلا 

visceral pleura لا

Air without 
vascular marking 

 مز! بلقلا نم ءزج
 ىلع Pبم نوكي
 ةروصلاب نوه .. Pميلا
 تراص ينعي Pبم شم

tensionl 
pneumothorax ناشع 

 shifting لا

Diagnosis » right sided tensional pneumothorax↳
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Lung edge with 
translucent area 
without vascular 
marking, non-tensional 
pneumothorax other's 
no shifting)
&

simple

BTX
'

√

ㄴ

←

normal within

*normal 5o
cardiothoracis &

ratio

-> in adults

iN
is 50%

3/2 j55 jjss 31s

-> in children
jsg

551 j35i
is 60 % 605



WHAT IS SOLITARY PULMONARY
NODULE ?

• It must be nodular or roughly spherical.
• Not larger than 3cm in diameter.
• About 40% of solitary pulmonary nodules are malignant.
• A nodule is assessed for its:
  - size
     The larger the nodule, the greater the likelihood of malignancy.
  - Margins
    Irregular contour or spiculated margins increase the

probability of malignancy
  - Calcification
    The presence of calcification within a nodule are in favor of

benign lesion.

Multiple nodules = metastasisK
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CAUSES OF SOLITARY
PULMONARY NODULE

• Bronchial carcinoma.
• Metastasis.
• Hamartoma.
• Bronchial adenoma.
• Granuloma.
• Abscess.
• Hydatid cyst.
• Bronchogenic cyst
• Arterio-venous malformation.
• Rheumatoid nodule.



Frontal

Lateral

Central, solitary, regular mass in lower zone of right lung    mediastinum لا و mass لا Pب لصفب داوس/طخ يف 
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THE MEDIASTINUM

     The mediastinum is situated between the lungs and
extends from the thoracic inlet superiorly to the
diaphragm inferiorly.

    The mediastinum is divided into three parts:
1- Anterior mediastinum
    Is the space in front of the anterior pericardium

and trachea.
2- Middle mediastinum
     Lies within the pericardial cavity.
3- Posterior mediastinum
     Lies behind the posterior pericardium.
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ANTERIOR MEDIASTINAL MASSES

• Lymphoma.
• Thyroid (Retrosternal goiter).
• Teratoma.
• Thymic tumor.
• Pericardial cyst.
• Diaphragmatic hernia (morgagni hernia).

Anteriorly
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MIDDLE MEDIASTINAL MASSES

• Lymph node enlargement:
   - lymphoma
    - primary tuberculosis
    - sarcoidosis

• Bronchogenic cyst.
• Aneurysm of aortic arch.
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Arch of aorta

With contrast

 يشا يا
 سفن ىلع
 لا ىوتسم

arch نوكب 
middle  يا 

 همادق يشا
anterior يا 

 هارو يشا
posterior 
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POSTERIOR MEDIASTINAL MASSES

• Neurogenic tumors
    - Neurofibroma
     - Ganglioneuroma

• Aneurysm of descending aorta.
• Hiatus hernia.
• Dilated esophagus (especially achalasia).
• Paravertebral mass or abscess.

 نوكتب Pتلاحلا لودهب
longitudinal mass ىلع 

organ لا لكش
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Axial CT with contrast· -
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Descending 
aorta Aneurysmal 

dilatation
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 نع ةرابع mass لا نوه
 ينعي اوه هتاوج سيك
hiatus hernia نوكتح
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Barium meal

Contrast above 
the diaphragm
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Posterior mass

Longitudinal mass&
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Barium swallow

Dilated esophagus

Achalasia
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TUMORS OF THE LUNG

• Lung cancer is the commonest fatal malignancy.
• The strongest risk factor is cigarette smoking.
• More than 95% of malignant tumors arise from the

respiratory epithelium and are termed bronchogenic
carcinoma.

• Less than 5% of lung cancers are of rare cell types,
such as carcinoid tumors, lymphoma, or metastasis.
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Types of lung cancers

1- Adenocarcinoma
❖ Is the most common type of lung cancer,

making up 30-40% of all cases.
❖ Usually arise peripherally as solitary

pulmonary nodule.
   The alveolar cell carcinoma is a subtype of

adenocarcinoma and arise within the alveoli
producing areas of consolidation and the appearance
resemble bronchopneumonia.

Area of consolidationA
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Types of lung cancers / 2

2- Squamous cell carcinoma
• They typically occur in central bronchi.
• Grow slowly and cavitate more often than other  cell types.

3- Small (oat) cell carcinoma.
    - Are usually central in location.
   - Have the fastest rate of growth.
   - Typically associated with mediastinal adenopathy.

4- Large cell carcinoma.
     - Usually arise at the periphery of the lung.
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Centrally 
speculated mass

Next step » ct with 
contrast » bronchoscope
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BENIGN TUMORS OF THE LUNG

• Hamartoma.
 - Is the most common benign tumor of the lung.
 - Appear as solitary, well marginated,rounded   mass.
 - Calcification (popcorn) is present in 40% of cases.
 - Fat is seen in up to 50% of hamartomas.

• Adenoma.
 - The vast majority of cases occur around the hilum and appear

as round, well-defined nodule.
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Lung metastasis

� The commonest primary tumors producing lung
metastasis are breast, renal tract, thyroid, bone, and
testicular tumors.

� Metastasis to the lung are usually bilateral and tend
to be peripheral and more numerous at the lung
bases.

� Lung metastasis are spherical in shape with a well-
defined margin.

=> because they are rich in blood supply



Over-exposure

Multiple bilateral 
nodular masses
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Lung window
Multiple nodules
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Chest trauma
❑ Chest trauma can be as blunt or penetrating.
❑ Penetrating chest trauma can injure vital organs such as the

heart and lungs.
❑ The common clinical problems associated with

chest injury include pulmonary contusion,  pneumothorax
and hemothorax.

❑ Fractures of the lower ribs may be associated with
diaphragmatic tears and spleen or liver injuries

❑ Fractures of the upper ribs can be associated with injuries
to adjacent great vessels.

P ياجلا عوبسfل مهتلجا رخfل نوه نم



Chest trauma / 2

  What is the ABCDE approach to guide the
radiographic search for thoracic injury ?

� Air : extra pulmonary ( pneumothorax, subcutaneous
emphysema, pneumomediastinum).

� Bones – rib fracture, thoracic spine, scapula and sternum
fractures.

� Contusions and lacerations in the lung.
� Diaphragm - rupture.
� Effusions – hemothorax.
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