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Introducing 

CXR Interpretation 



ObjecHves:	

Test	your	skills	with	Case	Studies	 												

														1Describe	the	basic	
physics	of	the	

CXR	

								
														2Describe	the	standard	

views	of	the	
CXR	

								
														3Interpret	in	a	step-wise	

approach	

								



Densi/es	&	Lucency	

♥  Air < fat < liver < blood < muscle < bone < barium < lead 
  

♥  Air — least dense; most transparent or radiolucent; unobstructed beam or 
air-filled densities appear black 

♥  Fat — breasts appear gray (less black) 

♥  Fluid — vessels, heart, diaphragm, soft tissues, effusions appear light gray 

♥  Mineral — most dense (or radiolucent) :calcifications such as the aortic 
knob, old granulomas; bullets, rods appear white 

	



														

												

								

Density	Summary	

1
White=	Ribs	and	other	bones	

Black= Air 

Gray=	Heart,	muscles,	blood	
	
	

Gray=	Fat/Tissue	



Exposure	

Over-Exposed XR 
•  makes it very easy to see 

behind the heart and the 
regions of the clavicles and 
thoracic spine, but the 
pulmonary vessels 
peripherally are impossible to 
see. 

 
Under-Exposed XR 
•  accentuates the pulmonary 

vascularity, but you cannot 
see behind the heart or 
behind the hemi-diaphragms.  

 

www.abhamed.net/uploads	



Anatomical	Structures	



Anatomical	Structures	in	Detail	





Surface	Anatomy	of	lobes	



Pulmonary	Disease	



STANDARD UPRIGHT CXR 

•   PA or film in front of patient, beam 
behind 

 
•    AP film, taken from the same distance 

(6') enlarges the shadow of the heart 
which is far anterior in the chest and 
makes the posterior ribs appear more 
horizontal. 

• In a supine film, the diaphragm will be 
higher and the lung volumes less than 
in a standing patient. 



One	is	a	PA	film	while	the	
other	is	an	AP	chest	

radiograph?	
	

Tell	me	why?	

Same	PaHent	but	Different	Views	:	Which	is	Which?	



Lateral	and	Decubitus	Films	



Lateral	Radiograph	



Test	your	knowledge	

hIp://www.ceessen/als.net/ar/cle25.html	



Test	your	knowledge	

•  esophagus (A),  
•  trachea (B),  
•  lung hili (C),  
•  heart silhouette (D),  
•  lung apices (E),  
•  scapulae (F),  
•  thoracic vertebra (G),  
•  thoracic intervertebral foramen 

(H),  
•  superimposed posterior ribs (I), 
•  costophrenic angles (J),  
•  and diaphragm (yellow arrows). 

hIp://www.ceessen/als.net/ar/cle25.html	



Lateral Decubitus Film 

www.jus/n/memedicine.com	





Steps	to	CXR	Interpreta/on	

è  LABEL  
 

è  ORIENTATION 
 

è  LANDMARKS 
 

è  ARTIFACT 
 

è  PATHOLOGY 



	

A	–	B-	C		
way	of	Reviewing	Chest	

Radiographs	

•  A- Airway 
•  B- Bones 
•  C- Cardiac 
•  D- Diaphragm 
•  E- Everything Else 
•  F- Fields (lung) 
•  G-Gastric  
•  H-Hilum 
 



														

												

								
														
								a
b
c	

Now	you	will	learn	your	ABC’s										



A	
B	
C	
D	
E	
F	
G	
H	



Lets	test	your	knowledge	

hIp://www.ceessen/als.net/images/cri/queChest/image0024.jpg	



Lets	test	your	knowledge	

•  Right clavicle (A),  
•  right scapula (B),  
•  right fourth anterior rib (C), 
•  right eighth rib (D),  
•  right costophrenic angle (E),  
•  left lung apex (F),  
•  aortic arch (G),  
•  hilum (H),  
•  heart (I),  
•  left lung base (J),  
•  right hemidiaphragm (white 

arrow). 

hIp://www.ceessen/als.net/images/cri/queChest/image0024.jpg	



CXR	Case	Studies	

Case	Studies	
	





	
What’s Your Message? 
	
12 – Lead EKG 



ObjecHves:	

Acute	ECG	Skills	 												

														1Describe	the	basic	
electrical	

conducHon	of	
the	heart	on	

ECG	

								
														2Describe	ECG	changes	of	

ischemia,	
injury	&	
necrosis	

								
														3Interpret	in	a	step-wise	

approach	

								



The	7	+	2	Step	Approach	to	ECG	

•  Rhythm	
•  Rate	
•  Conduc/on	
•  Axis	
•  P	wave	
•  QRS	
•  ST	
•  Compare	
•  Conclusion	







ECG interpretation for MI 
•  PerspecHve	of	ECG	Leads	

–  Anterior:	V3	&	V4	
–  Septal:	V1	&	V2	
–  Lateral:	I,	aVL,	V5	&	V6	
–  Inferior:	II,	III	&	aVF		
–  Posterior:	ST	depression	
or	prominent	R	waves	
(reciprocal	changes)	in	V1	or	
V2	

–  RV:	Right	side	leads	
(V4-6R)	



www.emsworld.com	



www.ponderingem.com	





ECG interpretation for MI 
•  Progression	of	ECG	

Appearance	
–  Ischemia:	T	wave	
inversion	

–  Injury:	ST	eleva/on	
–  Infarct:	Tombstone	
shaped	ST	eleva/on	begin	
to	see	Q	waves	

–  Chronic:	ST	eleva/on	
disappears,	T	becomes	
upright,	permanent	Q	
waves	

Normal 

 

Ischemia 

 

 

 

Injury 

 

 

 

Infarction 

 



ECG-MI Findings 



STEMI and NSTEMI 

•  STEMI:  
•  New ST elevation at the J point in two anatomically 

contiguous leads  
•  Using the following diagnostic thresholds: ≥0.1 mV (1 mm) in all leads 

other than V2-V3, where the following diagnostic thresholds apply: ≥0.2 
mV (2 mm) in men 40 years; ≥0.25 mV (2.5 mm) in men <40 years, or 
≥0.15 mV (1.5 mm) in women. 

•  Non ST elevation MI or unstable angina: 
•  New horizontal or down-sloping ST depression ≥0.05 mV (0.5 

mm) in two anatomically contiguous leads and/or T inversion 
≥0.1 mV (1 mm) in two anatomically contiguous leads with 
prominent R wave or R/S ratio >1. 



ECG interpretation for MI 

•  ST elevation MI — STEMI 
–  ECG evolves through a typical sequence  
–  Earliest change is development of a hyperacute or peaked T 

wave 
•  reflects localized hyperkalemia 

–  ST segment elevates in leads recording electrical activity of 
involved myocardial region” 

•  Initially, elevation of J point and ST segment is concave 
•  Over time, ST segment elevation becomes more pronounced → 

becomes more convex (rounded upward) 
•   2 mm of ST segment elevation in precordial leads for men 
•  1.5 mm for women in precordial leads (tend to have less ST elevation) & 

greater than 1mm in other leads 

–  ST segment may → indistinguishable from the T wave 
 



ECG interpretation for MI 

•  ST elevation MI — STEMI (cont.) 
–  ECG evolves through a typical sequence (cont.) 

–  An initial Q wave or abnormal R wave develops 
over several hours to days 

– Over time there is further evolution……(hours to 2 
weeks) 

•  ST segment gradually returns to isoelectric 
baseline 

•  R wave amplitude becomes markedly reduced 
•  Q wave deepens 
•  T wave becomes inverted 



ECG interpretation for MI 

•  Non-STEMI 
–  ST depressions and/or T wave inversions without ST 

segment elevations or pathologic Q waves 
–  ST-T wave abnormalities may be present diffusely in 

many leads 
•  more commonly localized to leads associated with region of 

ischemic myocardium 
–  Two forms of non-ST depression  

•  frequently  indistinguishable initially (prior to biomarker 
elevation) 

•  Non-STEMI 
–  ST segment depressions evolve over days  
–  residual ST segment depression and T wave inversions 
–  No formation of pathologic Q waves 

•  Unstable Angina (UA) 
–  ST segment and T wave changes usually resolve completely 























ECG interpretation for MI 
•  Q waves or no Q waves 

–  Q wave Infarct: 
•  Usually involving the entire myocardial 

wall (AKA “transmural”) 
•  Higher acute mortality, tissue damage 

and development of CHF 
–  Non-Q wave Infarct: 

•  Usually small enough not to produce Q 
waves but big enough to cause ST 
elevation 

•  Damage may be anywhere in the 
myocardial wall  

•  Higher long-term mortality without 
aggressive tx 

 



ECG 

•  Repeated Q 20-30 minutes 
–  Initial ECG nondiagnostic in 45% and normal 

in 20% of those subsequently shown to have 
AMI 

•  LBBB or Pacemaker 
– New LBBB 
– Many do not have CP 



MI +LBBB: Indications for Reperfusion 
Therapy 

Figure	75-3	Electrocardiographic	indica/ons	for	reperfusion	therapy	in	the	lea	bundle	branch	block	presenta/on.		
	









ACC/AHA guidelines: Medications 

•  Oxygen Saturation at least 90% 
•  Intravenous nitroglycerin - for treatment of persistent pain, congestive 

heart failure, or hypertension 
–  Contraindications (eg, use of phosphodiesterase inhibitor drugs for erectile 

dysfunction) 
–  Goal of therapy is a 10% reduction in the systolic blood pressure or a 30 percent 

reduction in hypertensive patients 
–  Caution with RV infarction or severe aortic stenosis 

•  Morphine for relief of CP or anxiety 
•  Beta blockers - recommended universally to all patients without 

contraindications, irrespective of concomitant fibrinolytic therapy or PCI.   
–  No specific BB in guidelines.   
–  Most experts recommend a IV cardioselective agent such as metoprolol or 

atenolol 
–  Esmolol can be used if an ultrashort acting beta blocker is required 

•  Statin therapy for all patients 
–  Some initiate on admission (lipid panel) 
–  All recommend initiation prior to hospital discharge 



ACC/AHA guidelines: Medications 

•  Electrolyte repletion - guidelines recommend maintaining the serum 
potassium > 4.0 meq/L and  serum magnesium > 2.0 meq/L in patients with 
an acute MI 

•  Heparin - use of unfractionated heparin (UFH) in: 
–  patients with STEMI undergoing percutaneous or surgical revascularization 
–  patients undergoing thrombolysis with selective fibrinolytic agents 
–  Low molecular weight heparin (LMWH) might be considered (class IIb 

recommendation) an alternative to UFH in patients receiving thrombolysis 
provided they are younger than 75 years of age and have no renal dysfunction 



Treatment in NSTEMI 

•  Reperfusion — Thrombolytic therapy should NOT 
be administered to patients with UA or NSTEMI  
–  EXCEPTION: subsequent ECG documentation of 

persistent ST segment elevations 
–  PCI is best suited for patients with an elevated 

troponin level or a TIMI risk score ≥5  
–  For patients at lower risk, approaches vary based 

upon hospital protocol 
•  Medications — similar to STEMI 

–  Cornerstone is antiplatelet therapy 



ECG	Case	Studies	

Case	Studies	
	


