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Disclaimer:
This lecture has 
misappropriated  
images from 
Radiopaedia and/or 
Dr Will Dooleys
previous Simply 
Finals Radiology 
Lecture.



Chest X-ray- A Systematic Approach
D Details

R RIP – Image Quality

+/- OBVIOUS ABNORMALITY

A Airways and mediastinum

B Breathing- Lung fields

C Cardiac silhouette and vessels

D Diaphragm

E Everything Else (Bones, Soft tissue, Lines)

CLINICAL CORRELATION



Details:

• Name
• Date/Time
• Orientation of Scan 

(AP/PA and L/R)
• Patient Position 

(Supine/Erect)





Quality Control-
RIP - Rotation

• rotation to the right 
may cause: 
pseudo-mediastinal 
mass, hyperlucency
of the right lung

• rotation to the left 
may cause: aortic 
arch may appear 
spuriously 
enlarged, 
hyperlucency of the 
left lung

• NB rotation is a 
common cause for 
one lung field to 
look blacker than 
the other. 



RIP- Inspiration

To assess the degree 
of inspiration it is 
conventional to 
count ribs down to 
the diaphragm. The 
diaphragm should be 
intersected by the 
5th to 7th anterior 
ribs in the mid-
clavicular line. Less is 
a sign of incomplete 
inspiration.



Under Penetrated Over penetrated

RIP -
Penetration



CXR- Systematic Approach
D Details

R RIP – Image Quality

+/- OBVIOUS ABNORMALITY

A Airways and mediastinum

B Breathing- Lung fields)

C Cardiac silhouette and vessels

D Diaphragm

E Everything Else (Bones, Soft tissue, Lines)

CLINICAL CORRELATION





D Details

R RIP – Image Quality

+/- OBVIOUS ABNORMALITY

A Airways and mediastinum

B Breathing- Lung fields)

C Cardiac silhouette and vessels

D Diaphragm

E Everything Else (Bones, Soft tissue, Lines)

CLINICAL CORRELATION



NG Placement Checklist:
1. Below the level of the 

diaphragm.
2. Remains para-Midline to 

diaphragm
3. Bisects the carina
4. 10cm beyond the gastro-

oesophageal junction.
5. Tip clearly visible
The tip of a naso-gastric tube 
should also lie on the left. If it 
crosses the midline it has entered 
the duodenum.

TUBES



Misplaced NG 
Tube with 
Aspiration 
Pneumonia

Chest Drain with 
Large right 
Pneumothorax



R IJV Central 
Line
• Should follow 

SVC
• Sit above R 

Atrium
• Check for 

Pneumothora
x



Bones and Soft 
Tissue- What 
abnormality



Presenting CXRs- Worked Example



Mr William Dooley

01/10/1970

26/02/20

18.00

PA
Clinical Info:
Cough
Fever
Raised WCC

Diagnosis:
Left Lower Lobe 
Pneumonia

Why?
Left Hemidiaphragm 
Obscured
Airspace Shadowing 
in left base-
consolidation.



Presenting- Systematic Approach 
D Details- Mr Will Dooley, DOB…, Taken at 1800 on 26/2/20. PA CXR Film 

R RIP – Image Quality Rotated to right, Inspiration adequate,  Suitable Penetration

OBVIOUS ABNORMALITY – Most striking abnormality is a radio-opacity in left lower zone obscuring the diaphragm. 

A Airways and mediastinum – Trachea central. No mediastinal masses

B Breathing  – Left lower zone Has patchy airspace shadowing.

C Cardiac silhoeutte and vessels- Borderline Cardiomegaly, Slight blunting of right cardiophrenic angle

D Diaphragm- Left hemidiaphragm obscured (silouhette sign)

E Everything Else- no obvious bony abnormality, no soft tissue masses, no lines

CLINICAL CORRELATION- Given the clinical picture and radiograph findings this is most in keeping with a diagnosis of 
Left Lower lobe pneumonia. 



Silhouette Sign

An intrathoracic lesion touching a border of the heart, aorta, or diaphragm will 

obliterate that border on a CXR.

An intrathoracic lesion not anatomically contiguous with a border will not 

obliterate that border.



• Diaphragm 
Silouhette
Sign L & R is 
lower lobe.

• Horizontal 
Fissure 
Separates the 
Upper from 
Middle Lobe

• Silouhette sign 
on heart: L 
side=upper 
lobe and right 
side=middle 
lobe 



Case Examples



• Right sided Air 
space shadowing.

• Right heart border 
silouhette sign

• Answer- Right 
middle lobe 
pneumonia

Cough, SOB



• Ride mid zone airspace 
shadowing.

• Clearly abuts and lies 
above the horizontal 
fissure (upper vs mid 
lobe)

• Therefore Upper lobe 
pneumonia. 



▪Left Lower Lobe 
Collapse

▪“Sail Sign”

▪Remember no 
silhouette sign here 
as heart 
surrounded by 
upper lobe so 
borders not 
destroyed



Left Upper Lobe 
collapse
• Veil sign
• Note left 

hemidiaphrag
m high-
therefore 
volume loss

Right Upper lobe 
collapse
• Note 

horizontal 
fissure pulled 
upwards.



Fall From Height on Ladder. 
Pain in chest.

Left Pneumothorax and 
Rib Fracture
• Loss of lung marking
• Visible pleural edge
• Rib fracture



69 year old, hypertensive 
smoker. Progressive SOB

• Alveolar Oedema
• Instersitital

Oedema (kerley B 
lines)

• Cardiomegaly 
(Boot shaped)

• Blunted 
costophrenic 
angles- effusion

• (upper lobe 
diversion of 
vasculature)

• Pulmonary 
Oedema- CCF



70 year old smoker. Weight 
loss. SOB.

• Large 
homogenous 
radio-opacity with 
‘meniscus sign’

• Obscured 
diaphragm 
(silouhette sign)

• Large unilateral 
pleural effusion.

• Likely underlying 
bronchial ca. 

• Note flattened 
diaphragm on 
right and reticular 
increased lung 
markings ->COPD



Abdominal X-rays



Image Details:
Name, Age, Time, Position

Image quality: 
Adequate or inadequate- Can you see the entire abdomen. Suitable penetration

?Main abnormality- describe

Using a systematic approach as able
Bowel and other organs (valvulae conniventes, haustra, 3-6-9 rule)
Bones (sacrum, vertebrae, ribs, femurs)- often bony mets.
Calcification and artefacts (kidney, pancreas, gallbladder etc) 

In summary: 
This is an abdominal radiograph which demonstrates evidence of … which is consitent with the given clinical 
picture

Further investigations: 
Full history
Bedside e.g. Urine dip
Blood tests e.g. Inflammatory markers
More imaging e.g. erect XR, CT abdo/pelvis
Special tests 

Management 



60 year old, Rheumatoid 
arthritis. Severe abdo pain. 

What is the patient position? 

Air under diaphragm-
pneumoperitoneum
• Perforated Peptic Ulcer
• Post Laparoscopy
• Erect CXR. If supine 

would not see air in this 
distribution.



50yr female. Abdo 
distension, 
vomiting. Previous 
C-section.

• Small Bowel 
Obstruction

• Note valvulae 
conniventes- cross 
entire lumen

• Centrally located 
loops, with ++gas. 

Most likely 
cause?

• adhesions most commonly 
often from previous surgery

• Also hernias, Malignancy…



75 year old with hx of 
weight loss, Absolute 
constipation, abdominal 
distension and pain.

• Distended 
colon >6cm

• Haustra seen 

Most likely Cause?
• Colorectal Ca
• Diverticular stricture
• Hernia
• Volvulus

Answer: Colorectal Ca.



Caecal
Volvulus (faetal
sign)

Sigmoid Volvulus



35 year old, bloody 
diarrhoea, abdo
pain. 

• Toxic Megacolon-
Large bowel 
dilation in 
absence of 
obstruction

• Lead pipe colon 
(see descending 
colon loss of 
haustral markings)

Name another sign 
seen on AXR in IBD 
Flare?



Thumbprinting
• Mucosal oedema in 

haustra- become 
thickened and look like 
thumbprints. 

• IBD sign together with 
leadpipe and toxic 
megacolon



40 yr Man. Flank pain, 
nausea.

• Staghorn Calculus
• Lookout for 

calcification!



A 24 year old man bought into ED by friends. Around 3 hours ago he was assaulted outside a 
nightclub. He was punched repeatedly in the head. There is some bruising around his eyes 
and his friends say he is “concussed” and confused. GCS 14/15 (M6V4E4). No focal 
neurological features. No PMH. He has drank 3 pints of lager. What is the best management 
with regards to his head injury.

a) Discharge with outpatient CT within 72 hrs. 
b) Admit for 12hrs observation
c) Discharge with head injury advice and safety netting.
d) CT Head within 1 hour
e) Skull X-ray 



NICE Guidance CT Head in Adults with head injury.
For adults who have sustained a head injury and have any of the following risk factors, perform a CT 
head scan within 1 hour of the risk factor being identified:
• GCS less than 13 on initial assessment in the emergency department.
• GCS less than 15 at 2 hours after the injury on assessment in the emergency department.
• Suspected open or depressed skull fracture.
• Any sign of basal skull fracture (haemotympanum, 'panda' eyes, cerebrospinal fluid leakage from 

the ear or nose, Battle's sign).
• Post-traumatic seizure.
• Focal neurological deficit.
• More than 1 episode of vomiting.

For adults with any of the following risk factors who have experienced some loss of consciousness or 
amnesia since the injury, perform a CT head scan within 8 hours of the head injury:
• Age 65 years or older.
• Any history of bleeding or clotting disorders.
• Dangerous mechanism of injury (a pedestrian or cyclist struck by a motor vehicle, an occupant 

ejected from a motor vehicle or a fall from a height of greater than 1 metre or 5 stairs).
• More than 30 minutes' retrograde amnesia of events immediately before the head injury.



You are discussing an elevated PSA result with one of your patients, a 62 year old man 
with a PSA level of 10.2ng/ml. What is the next step the urologist is most likely to 
recommend. 

a) Prostatectomy
b) Cystoscopy with prostate biopsy
c) Staging CT scan
d) Multiparametric MRI
e) TRUS- guided biopsy



• Traditional investigation for suspected prostate cancer was trans rectal ultrasound 
guided (TRUS) biopsy. 

• NICE now recommend Multiparametric MRI as first line investigation for suspected 
localised prostate Ca. 



34 year old presents with vomiting preceded by a sudden onset severe occipital 
headache. She is conscious and alert with photophobia but no neck stiffness. Plain CT 
Head is performed and reported as normal. What is the most appropriate further 
management?

a) CT Head with contrast
b) Repeat CT in 24hrs
c) CSF Examination (LP)
d) Cerebral angiography
e) MRI Head



• Sub-Arachnoid Haemorrhage.
• CT Head for acute blood (hyperdense/bright on CT) is negative in 7% of SAH
• LP is used to confirm SAH is CT Negative- performed after minimum 12hrs to 

allow for Xanthochromia to develop (red blood cell breakdown).



A 23-year-old female presents with a painful ankle following an inversion injury whilst playing tennis. 
Which one of the following findings is least relevant when deciding whether an x-ray is needed?

a) Swelling immediately after the injury and now
b) Pain in Malleolar zone
c) Tenderness in medial malleolar zone
d) Tenderness in lateral malleolar zone
e) Cannot walk 4 steps immediately after the injury and now.



Ankle injury: Ottawa rules

The Ottawa Rules with for ankle x-rays have a sensitivity approaching 100%

An ankle x-ray is required only if there is any pain in the malleolar zone and any one of the 
following findings:
• bony tenderness at the lateral malleolar zone (from the tip of the lateral malleolus to 

include the lower 6 cm of posterior border of the fibular)
• bony tenderness at the medial malleolar zone (from the tip of the medial malleolus to 

the lower 6 cm of the posterior border of the tibia)
• inability to walk four weight bearing steps immediately after the injury and in the 

emergency department



Other quick associations

•Renal Stones = CT KUB (BAUS- USS no longer first line)

•Pneumoperitoneum = Erect CXR. 

•Gallstones/Biliary colic = Abdo USS

•Testicular lump = USS

•PE = CT with IV contrast (CTPA) first line. Pulmonary angiography gold standard. V/Q if 

contrast allergy or renal impairment. 


