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Glossary

CXR
= Chest X-Ray aka Chest Radiograph

UusS
= Ultrasound

CT
= Computed Tomography
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Chest Imaging

Atelectasis
Pneumothorax
Pleural Effusion
Consolidation
Heart Failure

Chest US Interpretation
CT Chest Interpretation
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Chest Radiograph Interpretation

3STEP SYSTEM
= POD

= RIP

= ABCDEF

As you practice, add a layer




Chest Radiograph Interpretation
3 STEP SYSTEM

RIP
ABCDEF
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Interpretation
P
O
D



Chest Radiograph Interpretation

Interpretation
Patient
Orientation
Date



Chest Radiograph Interpretation

Interpretation

Patient
= Patient correct?

O
D
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Interpretation
P
O
D



Chest Radiograph Interpretation

Interpretation
P

Orientation
= Orientation correct?

D



Chest Radiograph Interpretation

Interpretation
P

Orientation

= Orientation correct?
CXR reversed?

D
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Chest Radiograph Interpretation

Interpretation
P

Orientation

= PA (Posterior Anterior) or AP (Anterior Posterior)
PA: CXR tube 72" away
AP: CXR tube 40" away



Chest Radiograph Interpretation

-
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Chest Radiograph Interpretation

Interpretation
P

Orientation

= PA (Posterior Anterior) or AP (Anterior Posterior)
Image Projection

D
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Interpretation
P
O
D



Chest Radiograph Interpretation

Interpretation
P
O

Date
= Correct date?
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Interpretation
P
O
D



Chest Radiograph Interpretation

Interpretation
Patient
Orientation
Date



We’re engaged!



Chest Radiograph Interpretation

3 STEP SYSTEM
POD
RIP
ABCDEF



Chest Radiograph Interpretation

3 STEP SYSTEM
POD

ABCDEF



Chest Radiograph Interpretation
Q

D



Chest Radiograph Interpretation

Rotation
nspiration
Penetration




Chest Radiograph Interpretation
Q

D



Chest Radiograph Interpretation

Rotation
Clavicles equidistant from spine

|
P
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Chest Radiograph Interpretation

R

Inspiration
At least 9 (ideally 10-11) rib pairs

P



Chest Radiograph Interpretation

Sternal notch
Clavicle

Manubrium

2nd Costal —— R4 2nd interspace

cartilage
Sternum
Xyphoid
7th interspace

Costal margin Costal
angle
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Chest Radiograph Interpretation
Q

D



Chest Radiograph Interpretation
Q

Penetration

Vertebrae should be just visualized down heart
= Overpenetrated: see every detail of spine
= Underpenetrated: can’t see spine behind heart
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3 STEP SYSTEM
POD
RIP
ABCDEF



Chest Radiograph Interpretation

3 STEP SYSTEM
POD
RIP



Chest Radiograph Interpretation

Interpretation
irway & Adenopathy
ones & Breast shadows
ardiac silhouette
laphragm
verything else
lelds
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Chest Radiograph Interpretation

Interpretation

= Trachea/Bronchus deviated or obstructed?
Bones & Breast shadows
Cardiac silhouette
Diaphragm
Everything else
Fields
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Interpretation

= Peritracheal or Hilar adenopathy?
Bones & Breast shadows
Cardiac silhouette
Diaphragm
Everything else
Fields
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Interpretation
Airway & Adenopathy

Cardiac silhouette
Diaphragm
Everything else
Fields



Chest Radiograph Interpretation

Interpretation
Airway & Adenopathy

= Fractures, lytic lesions or deformities?
Cardiac silhouette
Diaphragm
Everything else
Fields
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Chest Radiograph Interpretation

Interpretation
Airway & Adenopathy

= Breasts surgical changes or calcifications?
=« PA & Lat: Is there Spine Sign?

Cardiac silhouette
Diaphragm
Everything else
Fields
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Chest Radiograph Interpretation

Interpretation
Airway & Adenopathy
Bones & Breast shadows

Diaphragm
Everything else
Fields



Chest Radiograph Interpretation

Interpretation
Airway & Adenopathy
Bones & Breast shadows

« Cardiomegaly

Heart diameter > %2 widest transthoracic diameter
measured from inner aspect of rib cage

Remember AP vs PA influences (AP exaggerates)
Diaphragm
Everything else
Fields



Chest Radiograph Interpretation




Chest Radiograph Interpretation

Interpretation
Airway & Adenopathy
Bones & Breast shadows
Cardiac silhouette

Everything else
Fields



Chest Radiograph Interpretation

Interpretation
Airway & Adenopathy
Bones & Breast shadows
Cardiac silhouette

= Left diaphragm should be lower
= Air under diaphragm?
Everything else
Fields






Chest Radiograph Interpretation

Immediate postop



Chest Radiograph Interpretation

[
AP SITTING
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Chest Radiograph Interpretation

Interpretation

Airway & Adenopathy
Bones & Breast shadows
Cardiac silhouette
Diaphragm

= Endotracheal Tube (3-4cm above carina)?
= Central lines (in SVC)?
= Foreign bodies?

Fields
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Chest Radiograph Interpretation

Interpretation
Airway & Adenopathy
Bones & Breast shadows
Cardiac silhouette
Diaphragm
Everything else



Chest Radiograph Interpretation

Interpretation
Airway & Adenopathy
Bones & Breast shadows
Cardiac silhouette
Diaphragm
Everything else

= Determine location of opacities
= Identify signs of pulmonary congestion



Chest Radiograph Interpretation

Horizontal Right lung Left lung
fissure

Oblique
fissure

Oblique
fissure




Chest Radiograph Interpretation

Interpretation

= R mediastinum obscured = RUL process

= R heart border obscured = RML process

= Supraclavicular = RUL or LUL process

= Diaphragm obscured = RLL or LLL process

= L heart border obscured = Lingular (LUL) process
= Retrocardiac = LLL process



Chest Radiograph Interpretation

Horizontal Right lung Left lung
fissure

Oblique
fissure

Oblique
fissure




Chest Radiograph Interpretation

= Right lower lobe pneumonia



est Radiograph Interpretation

= Right middle lobe pneumonia



Chest Radiograph Interpretatlon
S

= Right upper lobe pneumonia



Chest Radiograph Interpretation

L

= Left lower lobe pneumonia



Chest Radiograph Interpretation

= Left upper lobe pneumonia



Chest Radiograph Interpretation

Interpretation

= Fissures can also suggest location
= If not sure, OK to describe “lung zone”



Chest Radiograph Interpretation

Horizontal
fissure

Oblique
fissure

Oblique
fissure

Right upper lobe pneumonia




Chest Radiograph Interpretation

Horizontal
fissure

Oblique
fissure

=
=
g
—
-
=
S
%

Superior
| lobe

\/

. Middle
\\ lobe

Superior
lobe

Inferior
lobe

Oblique
fissure

= Right middle lobe pneumonia




Chest Radiograph Interpretation

= Left lower lobe pneumonia

= Unclear unless get lateral CXR
Without lateral: “opacity in left lower lung zone”
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Interpretation

= Pulmonary Edema progression
Cephalization
Kerley B lines
Perihilar Edema
Pleural Effusions



Chest Radiograph Interpretation

Interpretation

= Pulmonary Edema progression

= Upper Pulm Veins are size of basilar Pulm Veins
. Basilar edema shunting flow to upper Pulm Vs
Kerley B lines
Perihilar Edema
Pleural Effusions
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Chest Radiograph Interpretation

Interpretation

= Pulmonary Edema progression
Cephalization

= 1-2cm lines perpendicular to pleura
= Due to swollen lymphatics

Perihilar Edema

Pleural Effusions
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Interpretation

= Pulmonary Edema progression
Cephalization
Kerley B lines

Pleural Effusions
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Chest Radiograph Interpretation

Interpretation

= Pulmonary Edema progression
Cephalization
Kerley B lines
Perihilar Edema
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Interpretation

= Pulmonary Edema progression
Cephalization
Kerley B lines
Perihilar Edema
Pleural Effusions
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Chest Radiograph Interpretation

Use CXR for diagnosis of
= 15tline study: > 70% sensitive

= 15tline study: PA & Lateral CXR

= Infiltrate required by ATS/IDSA
If CXR/CT NEG, may have sx but dx with

= Infiltrate necessarily required by ACCP

See next slide

ATS/IDSA 2007

Self Am J Emerg Med 2013
Upchurch Chest 2018
Niederman Chest 2018
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Suggested algorithm

APPROACH TO IMAGING AND THERAPY FOR PATIENTS WITH CAP
SEEN IN THE HOSPITAL

|

! I ! I
NO NEW LUNG INFILTRATE ’ NEW LUNG INFILTRATE NO NEW LUNG INFILTRATE
Y _ I Y ,
LUNG ULTRASOUND. TREAT WITH ANTIBIOTICS TREAT WITH ANTIBIOTICS.
IF NEGATIVE, CONSIDER ‘ " | FURTHER IMAGING ONLY
CHEST CT AN IF NOT IF IT WILL CHANGE
DONE ALREADY AND IF MANAGEMENT.
FINDINGS WILL CHANGE
MANAGEMENT.

Niederman Chest 2018
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Chest Radiography Interpretation

CT Chest Interpretation



Chest Imaging

Chest Radiography Interpretation

Heart Failure / ARDS
Atelectasis
Consolidation

Pleural Effusion
Pneumothorax

CT Chest Interpretation



Chest US Interpretation

Use Chest US for diagnosis of

/Specificity
= Pneumonia /98%
= Pleural Effusion 194%
= Small Pneumothorax /100%

= Large Pneumothorax 191%

TISCO. 4 MI=0. 4 AO=68Y



Chest US Interpretation

Not anatomic

Use patterns of artifact to diagnose dz
= NOT Iintuitive
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Horizontal lines parallel to pleural line
Normal Lung
If dyspnea, thinking




Chest US Interpretation

= Fluid interlobular septum erume
= Shows up before CXR
= 3 or more pathologic

o , ILD
Early Pneumonia
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[ COﬂSO“datIOI’] C PATTERN




Chest US Interpretation

Chest Ultrasound A, B, Cs

A LINES

B2 LINES

B1 LINES

C PATTERN




Chest US Interpretation

Approach to Imaging Pneumonia (CAP)

APPROACH TO IMAGING AND THERAPY FOR PATIENTS WITH CAP
SEEN IN THE HOSPITAL

|

! I ! I
NO NEW LUNG INFILTRATE ’ NEW LUNG INFILTRATE NO NEW LUNG INFILTRATE
Y _ I Y ,
LUNG ULTRASOUND. TREAT WITH ANTIBIOTICS TREAT WITH ANTIBIOTICS.
IF NEGATIVE, CONSIDER ‘ " | FURTHER IMAGING ONLY
CHEST CT AN IF NOT IF IT WILL CHANGE
DONE ALREADY AND IF MANAGEMENT.
FINDINGS WILL CHANGE
MANAGEMENT.

Niederman Chest 2018



Chest US Interpretation
Sliding Lung

Movement between visceral and parietal pleura
causes r

Pneumothorax
Rib . 2 Rib
Pleural line / :

-

\\\\\\
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Interestedssn US?

—_—

Check Out "
o™
— ="Lung Ultrasound — Interﬁretatlon Tutorial®
By WestéFn University -5 " .
Links to other Iovelytu’forlal\VIdeos C

Pop by ICU and look for me
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Chest Imaging

Chest Radiography Interpretation
Chest US Interpretation

= Lung Nodules & Masses
= Consolidation
= Pulmonary Embolism




CT Chest Interpretation
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CT Chest Interpretation

Nodules & Masses

= 55-79 years of age
= 30 pack year + still smoking/ quit <15 years

= Quit screening when quit > 15 years
US Preventive Services Task Force

= Lacks professional grp consensus
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Nodules & Masses

= Subcentimeter Nodules (<8mm)
= Pulmonary Nodules (<3cm)
= Lung Mass (>3cm)




CT Chest Interpretation

Nodules & Masses:

Pulmonary | Lung Single
Low Risk Patient

No Follow-Up
Solitary Optional CT in 12 months
If suspicious morphology or upper lobe location, consider
12-month follow-up

Solid

. No Follow-Up . -
Multiple Optional CT in 12 months
o If suspicious mﬂrphulng or upper lobe location, consider
< émm onth follow-up

CT in 3 to 6 months. If unchanged, consider CT at 2 an

Solitary No Follow-Up

Ground-
G

-up at 2 and 4 years. If groy

CT in 3 to 6 months. If unchanged, consider CT in 2 and 4 years

Solid

6 to 8mm . CT in 3 to 6 months to confirm persistance. If unchanged and solid component below 6mm, CT
3 U8 L a Solitary annualy for 5 years.
= Solid Persistent part-solid nodules containing a solid compenment > 6mm are highly suspicious.

CT in 3 to 8 months. Then management based on most suspici@us nodul

CT in6to 12 months to confirm persitance, then
s or increasingly solid, c
CT at 3 to 6 months. Then management based on most suspicious nodu
In 3 months consider either CT, Biopsy, or PET-CT (however, negative PET-CT doe-: not

Solitary | exclude low-grade malignancy, FDG uptake may be underestimated in small nodules < 1cm, or
those close to diaphragm)

It CT in 3 to 6 months, then consider CT at 18 to CT in 3 to 8 months, then obtain CT at 18
P 24 months to 24 months

CT in 3 to 6 months to confirm persmtanc-— If unchanged and solid component below 6mm,
for 5

Solid

> 8mm
= Part- Solitary

Solid

CT at 3 to 6 months. Then management based on most suspicic)us nodule(s).




CT Chest Interpretation

Nodules & Masses:

use for ( )
= Patients who have a known cancer
« Immunosuppressed patients

= Intra-fissural, perifissural, and subpleural
pulmonary nodules

= Cancer history



CT Chest Interpretation

Nodules & Masses:

= Low risk, which corresponds to an estimated risk of cancer of less than 5%,
Is associated with young age, less smoking, smaller nodule size, regular
margins, and location in an area other than the upper lobe.

= To estimate high risk, we recommend combining the ACCP intermediate-
risk (5%—65% risk) and high-risk (>65% risk) categories. High-risk factors
include older age, heavy smoking, larger nodule size, irregular or spiculated
margins, and upper lobe location. Subjects with intermediate risk share both
high- and low-risk characteristics.
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Consolidation:
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Pulmonary Arteries

#1 Make sure looking at not Pulm V

= Axial: Pulm A: | look “ ” between
Ascend Aorta and Descend Aorta



CT Chest Interpretation

Ascending
aorta

Rt .Pulmonary
artery

/ Lt main stem
» bronchus
Rt mairf stem ’

bronchus
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/right auricleD‘N‘

ascending
‘aorta
vena cava . Q“‘w monary
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Pulmonary Arteries

#1 Make sure looking at Pulm A not Pulm V

= Axial: Pulm A: | look “ ” between
Ascend Aorta and Descend Aorta

= Axial: Left Atrium is posterior structure



CT Chest Interpretation

Right
ventricle

Right Aortic valve
atrium -

Lt Pulmonary
vein

)

Descending
aorta
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- Fe
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Pulmonary Embolism

Saddle, Main PA, Segmental PA, Subsegmental PA
= PA= Pulmonary Artery

Posterio ent art

/ Api alanery
/ Apical artery
osterior arterie

/</r ncus anterio

Posterior ascending artery

y '/Mdﬂ e lobe artery
Superior segmental /

artery

Jommon bas

L

tery

B
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Lung - HRCT Common diseases
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Common HRCT diagnoses
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