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Chest Imaging
Search Pattern
Report
Terms
Variants and Confusing Findings
Pleura:  Pleural Effusion, Pleuritis
Mediastinum
Diaphragm:  Eventration, High Diaphragm, Low Diaphragm, Tumors, Herniation
Chest Imaging Findings in Advancing Age
CXR in Pulmonary Conditions (links to Pulmonary Conditions): 

· Pneumothorax
· 

 HYPERLINK "Pulmonary%20Conditions.doc" \l "CXRpneumonia" 

Pneumonia

· Pulmonary Tuberculosis
· 

 HYPERLINK "Pulmonary%20Conditions.doc" \l "InterstitialLungDisease" 

Interstitial Lung Diseases

· Pneumoconioses

· 
Sarcoidosis
· Tumors of the Lung 

· Collagen-Vascular Diseases 
Plain Film Study of the ChestPRIVATE 
 includes: PA, left lateral, apical lordotic (if needed)

Pulmonary anatomy visible on chest films includes

· lobes

· fissures

· lymph nodes

· trachea and bronchi

· hilar vessels

Search Pattern
· PAPRIVATE 

1.
general scan of lung fields, side to side:  density and size

2. 
ribs and interspaces 


a.
"windshield-wiper search" for posterior arcs


b.
anterior ribs viewed separately

3.
middle


a.
heart and great vessels - full length of aorta


a.
hila


b.
mediastinum


d.
tracheal air shadow

4.
apices and costophrenic sulci

5.
diaphragm and below


a.
contour of diaphragm


b.
stomach bubble within 1cm of diaphragm


c.
liver?


d.
spleen?


e.
breast (also look at pectoral shadows and axillary folds

6.
osseous structures


a.
clavicles, scapulae, humeri


b.
spine?


c.
cervical ribs?

· Lateral

1.
lung fields (anterior and posterior clear space), hila, trachea

2.
heart borders, aorta, inferior vena cava?

3.
both hemidiaphragms, anterior to posterior and posterior sulcus

4.
anterior chest wall, sternum, breast, posterior chest wall

5.
cross-triangulate any abnormality seen on PA

6.
osseous structures


a.
ribs? humeri?


b.
thoracic vertebral bodies (more radiolucent inferiorly)


c.
interspaces, foramina

Things to include in an x-ray report:
1.
lung fields, including apices

2.
cardiac and great vessel contours

3.
hila and pulmonary vasculature

4.
mediastinum

5.
costophrenic sulci and posterior sulcus

6.
pleura

7.
diaphragm and subdiaphragmatic

8.
bones

Example "Normal" Report:  Lung fields are clear, and the cardiac and great vessel, mediastinal, and hilar contours are normal.  Costophrenic sulci and apices are clear.  Visualized osseous structures show no abnormality.
Impression:
1.   Radiologically negative chest.

Terms
A.
Consolidation: filling of air spaces to cause increased density of parenchyma, may be varying patterns

B.
Collapse


1.
Causes:



a.
intrinsic mass (primary or metastatic neoplasm or eroding lymph nodes


b.
intrinsic stenosis (TB and other infection; fracture of a bronchus)



c.
extrinsic pressure (enlarged Lymph nodes, mediastinal tumor, aortic aneurysm, cardiac enlargement)



d.
bronchial plugging (foreign body or mucous accumulation)

2.
Radiologic signs of collapse



a.
direct




1)
displaced septa




2)
loss of aeration




3)
vascular and bronchial crowding



b.
indirect




1)
hilar displacement - most important and reliable




2)
unilateral elevation of the diaphragm




3)
deviation of the trachea




4)
shift of the heart




5)
narrowing of the rib cage




6)
compensatory over aeration
C.
Atelectasis: collapse and airlessness; may be partial or total



1.
general



2.
lobar -  displacement of interlobar fissures (when they can be seen)



3.
segmental



4.
focal atelectasis (plate or lobular)
Variants and Confusing Findings
· inspiration vs. expiration
· young, thin females vs. stocky individuals

· pectoral shadows

· nipple shadows

· pectus carinatum (pigeon breast) and pectus excavatum (funnel chest)

· rotational distortion

· confluence of shadows

· artifacts on or in patient or on film surface

Pleura
Pleural effusion

1.
except for a thin layer of lubricating fluid, the visceral and parietal pleural surfaces are in contact; therefore the pleural space is only 

a potential space in the normal person

2.
causes of effusion

a.
myriad infections


b.
renal failure


c.
collagen and vascular diseases, especially lupus


d.
asbestosis


e.
subcapsular splenic hematoma


f.
many malignancies


g.
cardiac failure


h.
accidental and surgical trauma


i.
pancreatitis
3.
detection


a.
first way to detect subtle pleural effusion would be a lateral decubitus view with the affected side down (possibly as little as 5ml 


of fluid, usually 25-100ml could be detected)

b. in non-hospital settings, the upright lateral view would first show pleural fluid obliterating the posterior sulcus (several hundred 
ml may be needed to visualize)

c.
the PA view would then show pleural fluid obliterating the costophrenic sulci

1)
as the amount of fluid increases, more of the diaphragm and basal lung become obscured by it

2)
the superior border of the fluid is concave and often blurred, because the fluid extends upward into the pleural space: 

"meniscus sign"

3)
when sizable, there may be depression of the diaphragm and a mediastinal shift to the opposite side

d.
in the supine position, 175-500ml of fluid would be needed for detection, so even semi-supine positioning is useful in a critically-

ill patient that could not be brought into the upright position

e.
loculated pleural effusion

1)
encapsulated fluid adjacent to any pleural surface, including the interlobar fissures

2)
occurs commonly in patient with empyema, hemothorax, and those with pleural adhesions

3)
as the amount of fluid increases, the opacity increases until it may become round or oval and can simulate a tumor; but 

differentiation can usually be made with lateral and sometimes oblique views because of the characteristic elongated or 

elliptical shape, often with tapering ends in the plane of the fissure

f.
infrapulmonary (subpulmonic) pleural effusion

1)
large pleural effusion in a basal location, elevating the lung base without distorting it, and simulating elevation of the 

diaphragm, observed on upright films

2)
difficult to see on the right side where the fluid may blend with the density of the diaphragm and liver below it

3)
on the left side, the gastric air bubble should be within 1cm of the diaphragm

4)
another subtle sign may be that infrapulmonary vessels can usually be seen in the lung even below the diaphragm, which 

would not be present in infrapulmonary effusion

5)
can confirm with lateral decubitus view (or even lateral bending)

Pleuritis 


1.
acute

a.
pleural thickening and edema, resulting in thickening of the affected pleural surface

b.
accompanied by considerable pain and decrease in thoracic cage and diaphragm motion


2.
chronic pleural thickening (fibrosis)

a.
chronic, nonsuppurative pleural disease may occur, TB being among the most common causes

b.
pleural thickening may also be the result of prior acute pleuritis

c.
soft tissue opacity between the inner aspect of the ribs and the adjacent lung; inner surfaces often irregular

d.
fibrosis may occasionally surround the entire lung, resulting in gradual fibrotic contraction, leading to decrease in size of the involved hemothorax; may include calcium plaques; may require surgery to free the lung

e.
when extensive bilateral pleural thickening is present, particularly with calcific plaques, asbestosis is nearly always the cause

f.
unilateral pleural thickening with calcification is nearly always secondary to inflammatory disease or to trauma with calcification in a hematoma

g.
adhesions over the diaphragm may produce small, local tent-like elevations of the diaphragm

h.
pleural thickening at the apices is common in the elderly


C.
empyema

1.
inflammatory disease of the pleura with suppuration that results in an accumulation of pus in the pleural space


D.
tumors of the pleura


1.
benign tumors of the pleura

a.
fibrous pleural mesothelioma is the only benign tumor that originates in the pleura.  It is localized and pedunculated and may cause an acute angle between it and the chest wall, making its pleural origin obscure.

b.
other pleural-based tumors actually originate in the chest wall and project into the thorax.  This creates an obtuse angle, the "extrapleural sign," making it clear that the lesion is outside of the pleura.

c.
lipoma is the most common and can be differentiated on CT because of its low density

d.
the others all look alike:  fibroma, fibromyxoma, hemangioma, chondroma, neurofibroma


2.
primary malignant tumors of the pleura


a.
diffuse pleural mesothelioma


1)
well-established relationship to asbestosis

2)
usually unilateral, but may spread to the pericardium or opposite pleural surface late in the course of the disease

3)
scalloped-appearing mass involving the pleura, often extensive when first observed, may surround the entire lung

4)
pleural effusion is common and may obscure the tumor

b.
local mesothelioma may be malignant, although it is usually considered benign

1)
on x-ray the only sign suggesting malignancy is rib erosion if the tumor invades the chest wall


3.
metastasis to the pleura

a.
mets to the pleura are much more frequent than primary pleural neoplasms

b.
of these, bronchogenic CA is the most common, either by direct invasion or by tumor emboli


c.
may not be visible on x-ray


d.
x-ray finding is often pleural effusion

e.
may be direct extension into the pleura from chest wall mets in which a rib is also involved

Mediastinum
A.
acute mediastinitis


rare, usually follows injury or instrumentation of the esophagus.  May also rarely extend from infections involving the sternum, spine, 

anterior chest wall, and mediastinal Lymph nodes
B.
chronic mediastinitis (esp. TB and histoplasmosis)


1.
slight mediastinal widening is often the only finding


2.
enlargement of mediastinal Lymph nodes is common

C.
lymph node inflammation 


1.
associated with virtually any infection


2. 
when the acute phase is over, the borders of the hilum become more distinct and nodes gradually decrease in size.  


Calcification is often noted after a year or more.  These LN calcifications are very common chest findings in the general 


population.

D.
Tumors of the mediastinum


1.
lymphomas (Hodgkin's and non-Hodgkin's lymphoma)



a.
commonly involves the hilar and mediastinal Lymph nodes and often cause massive enlargement



b.
involvement is characteristically bilateral



c.
occasional stringy opacities extending outward into the parenchyma, indicating involvement of the lungs by direct 



extension


2.
neurogenic tumors



usually arise from intercostal nerves and occur most commonly in the posterior mediastinum, where they produce a round 


density that may reach a large size


3.
teratoid tumors


4.
various cysts


5.
others

Diaphragm

The right hemidiaphragm is usually slightly higher than the left.  With inspiration there is often more excursion on the left than on the right. When the diaphragm is paralyzed, it is elevated because intraabdominal pressure is greater than intrathoracic pressure.  Trauma to the diaphragm can occur secondary to wounds, blunt injury to the abdomen, seatbelt injury and may be noted by diaphragmatic elevation, herniation of abdominal contents, pneumoperitoneum 
Abnormalities of the Diaphragm

· Eventration  is abnormal elevation of the diaphragm and is thought to result from a deficiency of muscular development (and possibly nerve innervation), may be general or local:  local eventration is nearly always on the right side, anteromedially
· High diaphragm
· unilateral

a.
distended stomach or splenic flexure (left)


b.
fractured rib (guarding)


c.
idiopathic


d.
inflammatory disease in abdomen (subphrenic, perinephric, hepatic, splenic, pancreatic, colecystitis)


e.
interposition of colon


f.
phrenic nerve paralysis


g.
pleural disease


h.
pneumonia (guarding)


i.
postoperative


j.
rupture of spleen (left) or liver (right)


k.
scoliosis (on side of concavity)


l.
subphrenic mass (enlarged liver, enlarged spleen, carcinoma of the stomach)


m.
[infrapulmonary effusion]
· bilateral


a.
large abdominal neoplasm or cyst



b.
ascites, peritoneal hemorrhage


c.
expiratory film



d.
liver and spleen enlargement



e.
obesity



f.
pneumoperitoneum



g.
pregnancy



h.
[infrapulmonary effusion]
· Low diaphragm:  lesions that produce an increase in thoracic volume

1.
emphysema


2.
large intrathoracic neoplasms


3.
massive pleural effusion (may even cause inversion of the left hemidiaphragm, displacing the kidney, spleen, and stomach 


downward)

4.
tension pneumothorax
· Tumors of the diaphragm - rare


1.
produce basal masses that usually project above the normal rounded opacity of the diaphragm

2.
benign - most common is lipoma, plus numerous others



3.
malignant (malignant 3:2 over benign tumors of the diaphragm); all sarcomas, with fibrosarcoma being the most common

4.
few diaphragm tumors are characteristic enough by any imaging method to be confirmed as benign, and so most are surgically 


excised, regardless

· Hernias of the diaphragm


1.
hiatal



a.
herniation of all or part of the stomach through the esophageal hiatus



b.
mass at left medial base, frequently showing characteristic air/fluid line


2.
Morgagni (rare)



a.
herniation (usually of omentum) through the retrosternal foramen of Morgagni



b.
cardiophrenic mass 



c.
most often observed in obese adults


3.
Bochdalek



a.
herniation through the pleuroperitoneal foramen of Bochdalek



b.
normal posterolateral foramen may be congenitally very large, with absence of much of the involved hemidiaphragm, 



allowing herniation of most of the abdominal viscera


c.
results in severe ipsilateral pulmonary hypoplasia
Chest Imaging Findings in Advancing Age


A.
Thoracic cage


1.
Gradual increase in the thoracic kyphotic curve, resulting in an increased A-P diameter of the chest; may approach or even exceed the transverse diameter.



2.
Varying amounts of osseous hyperlucency may be noted in the bones included in any visualized osseous structures, particularly in women.



3.
Rib irregularities caused by healed fractures are commonly noted.
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4.
Calcification is frequent in the costal cartilages: “costochondral calcinosis.”  This calcification varies greatly in amount and tends to appear earlier and be more extensive in women than men.  Calcium outlines the cartilages, extending from the anterior rib edge toward the sternum:




a.
often peripheral in males:  “railroad track”




b.
often central in females “wagging tongue” [!]


B.
Great vessels
[image: image3.png]




1.
Aorta and its branches tend to become elongated, dilated, and tortuous.  The ascending arch of the aorta projects further to the right and causes a convex shadow of soft tissue density, the lower half of which overlies the right hilum.  Also, the aortic arch tends to become increasingly prominent due to increased calcification.





original drawings by





Felix Fleischner





(famous chest radiologist)





illustrating aorta with





the typical elongation





and tortuosity associated





with aging.  The more the





aorta elongates, the more





it extends to the left on





the PA view.  Also, the





more distally it is seen





on the lateral view.



2.
The right superior mediastinal border may become more prominent and clearly defined, because of increasing visibility (widening and calcification) of the brachiocephalic artery.



3.
Similar prominence of the left upper mediastinum may be apparent with increased visibility of the left subclavian artery.


C.
Lung fields



1.
General tendency for the vessels in the mid and peripheral zones to be separated by over-inflation of alveoli and loss of alveolar walls, representing emphysema.



2.
Associated decrease in perfusion results in decrease in size of the peripheral vessels.



3.
Pulmonary hypertension may develop, resulting in increased size of hilar arteries.



4.
Linear shadows produced by residues of previous inflammatory disease in one or both bases are often observed.



5.
Tendency for the pulmonary interstitial pattern to become more pronounced.



6.
Small pulmonary parenchymal calcific foci (calcified granulomas) are common.



7.
Calcifications in the hilar lymph nodes are common.



8.
Apical scarring, producing irregular soft tissue opacities at the extreme apices is also found commonly.



9.
One or both costophrenic sulci may be partially obliterated by previous basal pleural disease.


D.
Diaphragm



1.
Tends to become lower and flatter, with alteration in the shape of the bony thorax and the signs of chronic obstructive pulmonary disease (COPD).



2.
Irregularities of the diaphragm resulting from pleural inflammatory residuals are not uncommon.



3.
As the diaphragm becomes lower, the dome becomes more horizontal and the costophrenic angles less acute.
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