CXR
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Everything here i from Dr. Agma’s
notes only — nothing extra.



RIPE Technique in Chest X-ray

RIPE stands for:
¢ R —Rotation

e I - Inspiration

* P-—projection
* E exposure

1. R = Rotation

*  You check if the patient is rotated by looking at the
spinous processes of the vertebrae on the chest X-ray.

* Look at the space between the medial ends of the

clavicles and the spinous process.

* The distance between each clavicle and the spinous

process should be equal.

* If the distances are not equal, the patient is rotated.

When | look at a chest X-ray, the first things | check are:

1. Who the K-ray is for [patient's name).

2. Ifthe X-ray was done properly (good technique).
3. lithere’s anything wrong in the image (any abnormalities).

| stands for inspiration in cxr

- The patient should be on full inspiration when | take the
chest X-ray.

- Why? Because if we film during expiration, we will see
false abnormalities that aren't actually there.

How do | know the patient is on full inspiration?
1. I count the ribs:

« 6 anterior ribs the onlique ones
- 8 posterior ribs the horizontal ones

2. 1check if the scapula is outside the field.
- If it's inside the field, then it's not full inspiration.
3. 1 visualize both apexes and both costo-phrenic angles.

+ Sometimes the technician may cut them, but as a
doctor, | should recheck and reject the X-ray if this
happens because | could miss pleural effusion and
upper lobe nodules.



e P stands for Projection.
e It means: From which direction the X-ray beam enters the patients body and where the film is placed to capture the image.
® We have two views:
1. Anterior-posterior view
2. Posterior-anterior view
® The posterior-anterior view is the most common.
e In this view, the patient hugs the film.
e The X-ray comes from the back (posteriorly), entering the patients body and exiting to the film anteriorly.
® The anterior-posterior view is used if the patient cannot stand and is lying on the bed.
e The film is placed behind the patient.

e The X-ray comes from above the patient.

E stands for exposure
The radiaton dose

It means: How much radiation the patient has been exposed to.



Patient positioning

The patient here, he should be hugging the film.

e If he is hugging the film, the scapula is going to be outside the field.

e If he did not hug and he did his hands like this, the scapula is going to be

in the field.

A posterior
anterior view

X-ray source

Chest against
X-ray film

An anterior
posterior view

X-ray source

Back against
X-ray film




How to distinguish between
Posterior-Anterior and
Anterior-Posterior views

1. Posterior-Anterior view:

® The scapula is not shown in
the X-ray.

2. Anterior-Posterior view:

® The scapula is inside the
field.

® The heart appears larger
because we filmed it from
the anterior side.

® The mediastinum appears
wider.

® The base of the lungs may
show infiltration, but these
are false infiltrations.




Penetration or Exposure

1 What is Penetration (Exposure)?
® Penetration (or exposure) refers to the adequate dose of radiation used to create a clear X-ray image.

2. How do I know if the radiation dose is adequate?

Note: Understanding

[ ]
® Look at the spine: . . ey
e ' l e ra IO I | Radiographic Densities
e As I approach the one-third of the heart, I should start seeing the vertebrae vaguely.

e Solid = White =

® This means the exposure is adequate.
In the lungs, we

Radiopaque

. . 3. Und :

see white lines nderexposure: P 9

called lul‘lg e If I cant see the vertebrae at all, it means the X-ray is underexposed. ° AII" = Black =
markings. These e This happens if the X-ray doesn’t pass through the heart posteriorly. Radiolucent .

lines represent

areas where blood
vessels, |ymph Y e If I can see the vertebrae very clearly, it indicates overexposure to radiation

4. Overexposure:

® Gray is in between =

nodes, and
are

located. But in ultrasound, its the

o If these lung opposite:

markings appear
black, it
suggests a COPD
condition or an
overexposed
patient.

e Solid = Black @

e Air = White

OVERPENETRATED

In underpenetrated or underexposed X-rays, its going to be very bright.
e I cant see the costophrenic angle.

e I can't see the lateral borders.

e I will miss pneumonia.

e I will miss pulmonary nodules.



. AMIOHD of Q*K

We use the term “lung zones” on
chest X-rays because:

eLung lobes are anatomical
divisions (e.g., right lung has 3
lobes, left has 2).

eBut on a chest X-ray, you can't
clearly see lobes—they overlap
and aren’t well demarcated.

¢ So instead, radiologists divide
the lung into upper, middle,
and lower zones (from top to
bottom), which are visual
regions, not anatomical lobes.

e Also, lobes differ in size and
shape, so they can't be used
consistently on X-ra
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Silhouette Sign — Chest X-ray

« The silhouette sign happens when two
structures of the same density lie in
front of or behind each other on an X-ray.

- As a result, their borders blend together
and one becomes invisible.

Example: Right Middle Lobe
Pneumonia

- If the right middle lobe has pneumonia
(filled with fluidfinfection),

- It will obscure the right heart border on
the X-ray.

- That's because the infected lung tissue
and the heart are next to each other and
both appear white, so their edges are
not distinguishable.

Lesion saluting the
hemidiaphragm @ Lower lobe

- Lesion saluting the left heart
border @ Lingula

When discussing the silhouette sign

and the concept of ‘saluting’ in chest
X-rays, we refer to lung lobes, not lung
zones — because the silhouette sign is
used to pinpoint which lobe is
involved.”



Lateral X-ray View and Lung
Lobes

® When you're reading a lateral
chest X-ray, you should refer
to lobes, not zones.

e How do you identify the lobes?

«~ By looking at the fissures!

® The right lung has two
fissures:

1. Oblique fissure
2. Horizontal fissure

® The oblique fissure follows this
path:

Starts at T4 (thoracic
vertebra 4)

Passes through the hilum

Ends at the anterior third
of the hemidiaphragm

Normal lateral chest X-ray

(MIF) Minor (horizontal) fissure
(MAF) Major (oblique) fissure

RUL

MIF

RML
RLL

The horizontal fissure runs from the anterior wall of the lung
to the hilum, horizontally, dividing the upper section of the
right lung into an upper lobe and a middle lobe. On the PA
film, only the horizontal fissure is visible running from the right

| hilum to the region of the sixth nb in the axillary line.

. Fissures in Chest

X-ray

- Fissures are normally
seen on X-ray as fine
white lines, because
they are soft tissue
(pleura).

- If a fissure is not
visible, it usually
means it is very thin
or the X-ray angle
didn’t catch it clearly.



If the left upper lobe is obstructed
by a mass, it will collapse, causing
the left lower lobe to expand and
occupy more space in the chest.
This compensatory expansion of the
lower lobe may make the collapse
of the upper lobe less noticeable on
the X-ray !

Right lung

2 NOTE :If you notice a lesion on the
upper lobe , keep in mind the positioning
of the lobes. Observe how the upper lobe
is situated above the lower lobe. It's
possible that the lesion you're seeing is
actually located in the superior segment of
the left lower lobe, rather than the upper
lobe itself.”



Left lung
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The right ventricle
is not shown in this
view because it's
an anterior
structure, and |
might see it in the
lateral view.
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Hilum on Chest X-ray:
What to Comment On

1. Size of the hilum

2. Position of the hilum

What Structures Are in
the Hilum?

- Pulmonary artery
- Pulmonary veins
- Lymph nodes

- Bronchus

What Makes the Hilum Appear
Bigger?

- Enlarged lymph nodes
- Obstruction in the bronchus

- Dilated pulmonary vessels

Important Anatomical Notes

- The pulmonary artery travels from right to
left, moving downward

+ The pulmonary vein travels upward

- The bronchus lies between the artery and
the vein

Radiographic Appearance

« On X-ray, we often see more radio-opaque
(white) areas in the hilum

- This is due to the presence of blood-filled
vessels, which block more X-rays






1. Normal spine appearance: Darker as you go down.

2. Spine sign: If the spine appears whiter or less clear as you move
downward in a lateral X-ray, this could indicate pneumonia or lung
consolidation.

<= border of
left atrium Lungs
become

<= border of
left ventricle more
<« |vVC radiolucent




Dr. Asma’s Professional Reading of the X-ray:

3. Left Side Labeling:

« The chest X-ray is labeled
with the left side, which is

1. First Comment: noted for proper orientation.

« The X-ray has no
labeling of the patient
information, so it
should be rejected.

4. Rotation Check:

- No rotation is observed; the
X-ray appears to be

centralized.
2. Second Comment:

- Middle ends of the clavicle
are equidistant from the
spinous process, ensuring
proper alignment.

- There is no labeling for
the projection
(anterior-posterior or
posterior-anterior).
The technician must
label it.

5. Exposure Level:

« The X-ray is ideally exposed,
with the spine barely visible
behind the heart

- However, the doctor
suspectsitisa
posterior-anterior .

projection because: Posterior 9-REPs:

. The scapulais * There is a posterior 9-REPs visible in the X-ray.

outside the field. * This indicates that the lung is slightly

hyperinflated.
+ The heart shadow

* If we observe less than 8-REPs, it suggests the
appears normal.

lung is hypoinflated (lower lung volume).

* Less than 6-REPs indicates low lung volume, and
this may be due to restrictive lung disease or
insufficient inspiration.

6 anterior REPs are visible in this X-ray.

¢ This confirms that the patient is on full
inspiration.




CXR- Lung disease

* On a chest x-ray lung abnormalities will either present as areas of increased
density or as areas of decreased density.

* Lung abnormalities with an increased density - also called opacities - are the most
common.

1. Consolidation

2. Interstitial

3. Nodules or masses

4. Atelectasis

* Lung abnormalities with decreased density:
5. Cavity - lucency with a thick wall

6. Cyst-lucency with a thin wall

/. Emphysema - lucency without a visible wall



Opacities

* Consolidation - any pathologic process that fills the alveoli with fluid,
pus, blood, cells (including tumor cells) or other substances resulting
in lobar, diffuse or multifocal ill-defined opacities.

* Interstitial - involvement of the supporting tissue of the lung
parenchyma resulting in fine or coarse reticular opacities or small
nodules.

* Nodule or mass - any space occupying lesion either solitary or
multiple.

* Atelectasis - collapse of a part of the lung due to a decrease in the
amount of air in the alveoli resulting in volume loss and increased
density.



Consolidation™®

Mass

Nodule
e ©
\

Atelectasis

Interstitial




Consolidation

The key-findings on the X-ray are:

* lll-defined homogeneous opacity obscuring vessels
* Silhouette sign: loss of lung/soft tissue interface

* Air-bronchogram

 Extention to the pleura or fissure, but not crossing it
* No volume loss

* No mediastinal shift .



Atelectasis

The key-findings on the X-ray are:
* Sharply-defined opacity obscuring vessels without air-bronchogram

* Volume loss resulting in displacement of diaphragm, fissures, hila or
mediastinum



how 00 we know ifs o APVIEW '?

N
ECG Leads:

" e When I see ECG leads on the X-ray, it indicates that the
ase scenario

Diffused Lesions:

e If I see something that is
diffused on an X-ray, it could
be:

e Reticular (network-like
patterns),

e Reticular-nodular (a
combination of reticular and
nodular),

e Or multiple focal lesions
(multiple distinct areas of
abnormality).

Lesions:

® When I see a lesion, I need to
determine if it's:

o A mass,
e A nodule,
e A cavity,

e Or patchy opacity.

o Therefore, the view is an anterior-posterior (AP) view.

Heart Enlargement:

e The X-ray shows an enlarged heart.

Infiltration in the Lung:

- There is lung infiltration, which is a sign of pulmonary edema.

Mass:

- A mass is typically 3 centimeters
in size and rounded in shape.

Nodule:

- A nodule is usually 29 millimeters
in size.

Patchy Opacity:

« Patchy opacity appears as a radio-
opaque structure with no clear
borders.



Advanced pulmonary
edema , intubated




Same patient few days later




Pulmonary Edema:

e In pulmonary edema, blood backs up
from the left side of the heart,
eumonia, the trachea does not shift (it sta];_ts in the middle). fnovmg through the Ie.ff afru.xm and
oy B 4 ; into the pulmonary veins, filling the
‘ 4 lungs.

o In the upper lungs, ventilation is
greater than perfusion, unlike in the
lower lungs, where perfusion is
greater.

t;' Pleural : f z : e As a result, the blood vessels in the
11Z : upper lungs tend to be collapsed
and smaller.

¥

B effusion

4
¥
-

P\
b NP line e When fluid accumulation increases, it

; £ moves into the upper lobes because
there is more space there !!!!




Case scenario

Patchy Opacity in the Right
Upper Zone:

- Patchy opacity in the right
upper zone can indicate
either:

- Collapse - In case of
collapse, the trachea will
shift towards the side of
the collapse (towards the
affected lung).

- Pneumonia - If it's
pneumonia, the trachea
does not shift (it stays in
the middle).
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Air Bronchogram £{

® When you see an air bronchogram,
it means you can see the airways
(the tubes that carry air) clearly
on the X-ray.

e This happens when they are
surrounded by pneumonia or lung 2
consolidation. A, Al r

e The pneumonia outlines the ‘ﬁc
airways, so they become more 4> h Og ram

visible. (&

rc

No Air Bronchogram? © £
If you don't see an air bronchogram,
it might be because of:

e Lung collapse [LJ no air in the
airway

e Obstruction a mass is blocking
the airway &

e Complete consolidation [&J the lung
is totally filled with something like
fluid or pus, hiding the airways




Bilateral hilar enlargment







Case scenario

Cance€
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Case scenario

Unilateral hilar enlargement - consider
cancer until proven otherwise.

- Bilateral hilar enlargement - could
indicate:

- Bilateral vascular hypertension

- Bilateral lymphadenopathy




Case scenarios




Case scenario
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Case scenario







Diagnosis ?







