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Following history taking and examination, taking X-rays of the affected area is often an important part of the assessment 
of a patient with a suspected fracture or musculoskeletal condition.

When faced with X-rays of a bone or joint it can be difficult knowing where to start looking for an abnormality and how 
to describe an abnormality, whether it be a fracture, dislocation, joint problem or bone lesion, and how to link this to the 
overall patient management.  However, like most of medicine, the key is having a systematic approach and getting lots 
of practice!

The Unofficial Guide to Orthopaedic Radiology guides you through a series of one hundred trauma and orthopaedic 
X-rays.  The cases have been selected by orthopaedic surgeons and radiologists to cover common and important X-ray 
findings, and include common fractures, subtle abnormalities and less common lesions such as bone tumours.

The cases are structured to be as clinically relevant as possible and follow the highly successful approach used in 
The Unofficial Guide to Radiology.  Each case includes a clinical history with relevant examination findings.  The large, 
high-quality images offer you the chance to practise interpreting the X-rays as you would in real life.  Turning over 
the page reveals a systematic assessment of the X-rays, with clear, on-image annotations highlighting the pertinent 
findings. Technical information is followed by assessment of fractures, joints, soft tissue, background bone, bone lesions, 
a summary/differential and then investigations/management. Note that while the management of these cases have 
been discussed, it is more important during medical school and early training to focus on being safe and making the 
diagnosis. If you are ever in doubt, don’t be afraid to ask for help.

By practising our systematic approach, you will become confident in assessing, interpreting and presenting orthopaedic 
X-rays.

Additionally, we want you to get involved! This textbook has mainly been written by junior doctors and students just like 
you because we believe: 

• That fresh graduates have a unique perspective on what works for students. We 
have tried to capture the insight of students and recent graduates to make the 
language we use to discuss complex material more digestible for students. 

• That texts are in constant need of being updated. Every student has the potential to contribute to the 
education of others by innovative ways of thinking and learning. This book is an open collaboration with you. 

You have the power to contribute something valuable to medicine; we welcome your suggestions and would love for you 
to get in touch.

INTRODUCTION
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Realistic clinical 
history

Large, high quality 
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management plan 
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management
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Please get in touch and be part of the medical education project.

TheUnofficialGuideToMedicine

admin@unofficialguidetomedicine.com

@UGTMedicine

@UGTMedicine

The Unofficial Guide to Medicine

Zeshan QureshiMark RodriguesChristopher Gee Alexander Young
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FOREWORD

The authors deserve high praise for their publication The Unofficial Guide to Radiology. The 
guide offers a very useful visual adjunct for undergraduates/ junior doctors interpreting 
radiographs in an orthopaedic setting. The text complements the radiographs with annotations 
highlighting important findings for many common and several less common but important 
diagnoses that will be encountered on the clinical coal face. The guide is well researched, 
readable and offers invaluable assistance to those assessing patients and radiographs in both 
orthopaedic emergency and elective scenarios. The guide will further assist its users to develop 
a comprehensive and systematic approach to the assessment and interpretation of Orthopaedic 
radiographs in both clinical and exam situations. 

Mr EDWARD DUNSTAN
Consultant in Orthopaedic Surgery

Chair of the Scottish Committee of Orthopaedics and Trauma
Council Member British Orthopaedic Association

The ability to interpret X-rays is an essential skill in trauma and orthopaedics, without which 
the diagnosis and management of patients would be impossible. This new title from The 
Unofficial Guide to Medicine provides students with all of the information they need to become 
confident and competent at interpreting orthopaedic X-rays. The innovative layout presents 
the reader with a short case history and plain film. Then overleaf the X-ray is annotated and 
explained, with a diagnosis and management plan described.

This book is the perfect accompaniment to any trauma and orthopaedics (or emergency 
medicine) placement and it’s also a great revision aid for OSCEs and written exams. Helping to 
develop this book has set me up perfectly for my first job in trauma and orthopaedics. I just 
wish it had been available sooner to help with my medical school revision!

REBECCA BEST
Final Year Medical Student

Cardiff University

Mr Edward Dunstan

Rebecca Best
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ABBREVIATIONS

AC acromioclavicular

ACJ acromioclavicular joint

ACL anterior cruciate ligament 

AP anteroposterior

ATLS advanced trauma life support

AVN avascular necrosis

CRIF closed reduction internal fixation

CRP C-reactive protein

CRT capillary refill time

CT scan computed tomography scan

DIPJ distal interphalangeal joint

DISH diffuse idiopathic skeletal hyperostosis

ED emergency department

FBC full blood count

GP general practitioner

ID identification

IP interphalangeal 

IV intravenous 

MRI scan magnetic resonance imaging scan

MT metatarsal

MTP metatarsophalangeal

MUA manipulation under anaesthetic 

NSAIDs non-steroidal anti-inflammatory drugs

ORIF open reduction internal fixation

PIPJ proximal interphalangeal joint

PR per rectum 

RICE rest ice compression elevation 

ROM range of movement

RTC road traffic collision

SI sacroiliac 

SUFE slipped upper femoral epiphysis 

TB tuberculosis

THR total hip replacement

TIA transient ischaemic attack 

TLSO thoracolumbar sacral orthosis
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HAND AND WRIST
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CASE 14
A 9-year-old boy has been brought to the ED by his mother. He was playing football in the playground at school when he tripped. 
He describes landing on his outstretched right hand. His hand is very painful and visibly deformed. There is no significant past 
medical history. On examination, there is a clear deformity of the right wrist, which is painful. The radial pulse is not palpable, 
although the hand is pink and perfused. Sensory and motor function is initially felt to be preserved but after closer examination 
the child states the fingers feel sparkly. The injury is closed.

AP and lateral X-rays of the right wrist are requested to assess for a fracture.
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SUMMARY AND DIFFERENTIAL 
Both X-rays demonstrate right distal radial and ulnar 
metaphyseal fractures with complete dorsal displacement and 
marked shortening. There is vascular and sensory compromise.

INVESTIGATIONS AND MANAGEMENT 
Analgesia should be provided. 

Due to the lack of a pulse, the patient will need to be urgently 
referred to orthopaedics. Further intervention will include 
closed reduction in theatre under X-ray with the likely use of 
supplementary fixation using K wires. Following reduction, 
serial examinations of pulses and sensory and motor function 
are required. As the hand was pink prior to reduction it is most 
likely that pulses and sensory function will return but if there is 
any concern then an early vascular opinion should be sought.

TECHNICAL INFORMATION 
Patient ID: Anonymous.
Area: Right wrist.  
Projection: AP and lateral.  
Technical Adequacy:
- Adequate coverage.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS 
There is a fracture involving the distal 
radial metaphysis. 

The fracture is transverse, simple and 
extra-articular.

There is complete dorsal (posterior) 
displacement and dorsal (posterior) 
angulation. 

There is marked shortening.

There is no rotation. 

There is a fracture involving the distal 
ulnar metaphysis.

The fracture is transverse, simple and 
extra-articular.

There is complete dorsal (posterior) 
displacement and dorsal (posterior) 
angulation.  

There is marked shortening.

There is no rotation. 

JOINTS
There is no subluxation or dislocation.

There are no loose bodies.

There is no effusion or lipohaemarthrosis.

There are no arthritic changes.

SOFT TISSUES 
There is soft tissue swelling. 

There is no surgical emphysema.

BACKGROUND BONE
The background bone is normal.

BONE LESIONS
There is no bone lesion present.

Complete dorsal translational 
displacement – off ended

Dorsal angulation

Marked shortening

Soft tissue swelling

Soft tissue swelling

Transverse distal radial 
metaphyseal fracture

Transverse distal ulnar 
metaphyseal fracture

Soft tissue swelling

REPORT – DISTAL RADIUS AND ULNA METAPHYSEAL FRACTURES
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CASE 18
A 37-year-old male presents to the ED. He was cycling downhill at approximately 30 mph when he lost control of his bike. He 
landed on an outstretched left hand. He is complaining of pain in his hand and has tingling in the middle and ring fingers. There 
is no significant past medical history. On examination, there is tenderness over the carpus, with swelling over the wrist. There is 
altered sensation in the distribution of the median nerve. Distal pulses are present and sensory and motor function is otherwise 
preserved. The injury is closed.

AP and lateral X-rays of the left wrist are requested to assess for a fracture.
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SUMMARY AND DIFFERENTIAL 
Both X-rays demonstrate a left trans-scaphoid perilunate 
dislocation. There is also an associated radial styloid fracture. 
The clinical features suggest compromise of the median nerve.

INVESTIGATIONS AND MANAGEMENT 
Analgesia should be provided. 

An emergency referral should be made to an orthopaedic 
surgeon who may consider closed reduction, application of a 
moulded back slab and acute carpal tunnel decompression

For definitive treatment the patient will need referral to a hand 
or plastic surgeon for open reduction, ligament repair and 
scaphoid fracture fixation.

TECHNICAL INFORMATION 
Patient ID: Anonymous.
Area: Left wrist. 
Projection: AP/lateral.  
Technical Adequacy:
- Adequate coverage.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS 
There is a fracture involving the radial 
styloid.

The fracture is oblique, simple and intra-
articular.

There is minimal displacement. 

There is no angulation.

There is no rotation. 

There is no shortening.

There is a fracture of the proximal pole of 
the scaphoid.

The fracture is oblique, simple and intra-
articular.

There is minimal displacement.

There is angulation.

There is rotation.

There is no shortening.

JOINTS
The lunate is normally aligned with the 
distal radius, while the capitate and other 
carpal bones are dislocated dorsally 
(posteriorly).

There are no loose bodies.

There is no effusion or lipohaemarthrosis.

There are no arthritic changes.

SOFT TISSUES 
There is no soft tissue swelling. 

There is no surgical emphysema.

BACKGROUND BONE
The background bone is normal.

BONE LESIONS
There is no bone lesion present.

Normal 
alignment of 
radius and 
lunate

Dorsal 
dislocation of 
the capitate and 
other carpal 
bones

Undisplaced 
radial styloid 
fracture

Proximal pole 
fracture of the 
scaphoid

Capitate

Lunate

REPORT –  TRANS-SCAPHOID PERILUNATE DISLOCATION WITH ASSOCIATED RADIAL STYLOID FRACTURE
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UPPER LIMB
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CASE 21
A 20-year-old student presents to the ED, having fallen whilst ice skating. She reports landing on her left forearm. There is no 
significant past medical history. On examination, there is an obvious deformity with swelling and bruising of the left forearm. 
The patient is unable to pronate due to pain. Distal pulses are present and sensory and motor function is preserved. The injury 
is closed.

AP and lateral X-rays of the left forearm inclusive of the elbow and wrist are requested to assess for a fracture.
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REPORT – GALEAZZI FRACTURE-DISLOCATION

SUMMARY AND DIFFERENTIAL 
These X-rays demonstrate a displaced fracture of the distal 
third of the radial diaphysis. There is an associated dislocation 
of the radioulnar joint, consistent with a Galeazzi fracture-
dislocation.

INVESTIGATIONS AND MANAGEMENT 
A lateral X-ray of the elbow is required.

Appropriate analgesia should be provided.

The patient should undergo attempted reduction in ED under 
sedation with orthopaedics present.  A moulded back slab 
should be applied and an X-ray taken to check its position. 
Galeazzi fracture-dislocations require surgery and therefore 
need early referral to orthopaedics.

TECHNICAL INFORMATION
Patient ID: Anonymous.
Area: Left forearm.
Projection: AP and lateral.  
Technical Adequacy:
- Adequate coverage on the AP view. 
- Inadequate coverage on the lateral view 

as it does not include the elbow joint.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS 
There is a diaphyseal fracture of the distal 
third of the radius.

The fracture is oblique, comminuted and 
extra-articular.

There is dorsal (posterior) and medial 
(towards the ulnar) displacement of the 
distal fracture fragment.

There is volar angulation of approximately 
30 degrees.

There is no rotation.

There is shortening.

JOINTS
There is a dislocation of the distal 
radioulnar joint.

The elbow joint appears congruent, 
although this has not been fully assessed.

There are no loose bodies.

There is no effusion or lipohaemarthrosis 
visible.

There are no arthritic changes.

SOFT TISSUES 
There is no soft tissue swelling.

There is no surgical emphysema.

BACKGROUND BONE
The background bone is normal.

BONE LESIONS
There is no bone lesion present.

Dislocated 
radioulnar joint

Comminuted 
fracture of the 
distal radial 
diaphysis

Dorsal 
displacement 
and volar 
angulation

Dislocated 
radioulnar 
joint

Shortening
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SHOULDER GIRDLE
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A 32-year-old female has been brought to the ED by ambulance after having a tonic-clonic seizure. She is known to suffer from 
epilepsy and has been struggling to take her anti-epileptic medication due to recent vomiting and diarrhoea. On recovery from 
her seizure she complains of pain in her right shoulder. There is no significant past medical history other than epilepsy. The 
patient does state this has happened before and that she required surgical stabilisation. On examination, there is loss of the 
right shoulder contour, with a prominent coracoid and posterior shoulder position. There is pain on moving the shoulder in any 
direction. Distal pulses are present and sensation is preserved, including the axillary nerve. A complete motor assessment is not 
possible due to pain. The injury is closed. 

AP and oblique X-rays of the right shoulder joint are requested to assess for fracture or dislocation.

CASE 32
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REPORT – POSTERIOR SHOULDER DISLOCATION (PREVIOUS STABILISATION SURGERY)

SUMMARY AND DIFFERENTIAL 
Both X-rays demonstrate a right posterior shoulder dislocation 
with evidence of previous shoulder stabilisation surgery. 

INVESTIGATIONS AND MANAGEMENT 
Advice regarding analgesia should be provided.

The dislocation should be reduced under sedation. A broad 
arm sling should be provided with a block to prevent internal 

rotation. The patient should be referred to fracture clinic and 
for urgent physiotherapy with advice to avoid adduction and 
internal rotation.

The patient should be discussed with neurology in order to 
optimise her anti-epileptic medication during the intercurrent 
illness.

TECHNICAL INFORMATION 
Patient ID: Anonymous.
Area: Right shoulder. 
Projection: AP and apical oblique.
Technical Adequacy:
- Adequate coverage.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS 
There is no fracture.

JOINTS
There is a posterior dislocation of the right 
humeral head – note positive “lightbulb” 
sign.

There are no loose bodies.

There is no effusion or lipohaemarthrosis.

There are no arthritic changes.

SOFT TISSUES 
There is no soft tissue swelling. 

There is no surgical emphysema.

The imaged right lung is clear.

BACKGROUND BONE
There are several implants in the glenoid 
which represent bone anchors. This 

suggests the patient has previously had a 
shoulder stabilisation procedure.

BONE LESIONS
There is no bone lesion present.

Rounded 
(lightbulb) 
appearance of 
humeral head

Disruption of the 
normal smooth 
arc connecting 
the medial aspect 
of the proximal 
humerus and the 
inferior scapula

Clear right lung

Clear right lung

No overlap 
between 
humeral head 
and glenoid No overlap 

between 
humeral head 
and glenoid
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SPINE
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An 83-year-old lady has been brought in to the ED by her daughter. She lost her balance whilst hoovering at home and fell directly 
backwards onto her back. She has been complaining of mid-back pain since and has been struggling to walk. She has a past 
medical history of osteoporosis. On examination, there is kyphosis of the spine. The patient is tender para-spinally and over the 
spinal processes of the thoraco-lumbar junction. On examination of the lower limbs no abnormal neurology is elicited. PR exam 
reveals normal tone and squeeze. A post-void bladder scan reveals no residual urine volume. The injury is closed.

AP and lateral X-rays of the thoracic spine are requested to assess for a fracture.

CASE 42
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SUMMARY AND DIFFERENTIAL 
Both X-rays demonstrate osteoporotic type vertebral fractures. 
Specifically, there are T10 and T12 wedge fractures with marked 
loss of anterior height. The fractures do not appear to involve 
the posterior elements and are therefore considered stable. 
There is also a superior endplate fracture of L1. 

INVESTIGATIONS AND MANAGEMENT 
Advice regarding analgesia should be provided.

A CT scan should be performed to further assess the extent of 
the injury and a referral made to a tertiary spinal service for 

an opinion. It is likely these are stable fractures which can be 
treated non-operatively

If symptomatic, a thoracolumbosacral orthosis (TLSO) brace 
should be fitted and the patient to be referred to physiotherapy 
to maximise mobility.

Osteoporosis should be investigated and treated if this has not 
been done already.

TECHNICAL INFORMATION
Patient ID: Anonymous.
Area: Thoracic spine. 
Projection: AP and lateral.  
Technical Adequacy:
- Adequate coverage.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS 
There are compression fractures involving 
the T10 and T12 vertebrae. 

The fractures do not appear to involve the 
posterior elements of the vertebrae.

A minimum of 50% loss of height of the 
anterior margin of the vertebral body is 
observed.

There is a superior endplate fracture of L1.

The fracture does not appear to involve 
the posterior elements.

JOINTS
There is increased thoracic kyphosis 
related to the lower thoracic wedge 
compression fractures. Vertebral alignment 
is otherwise normal.

There is no subluxation or dislocation.

There are no loose bodies.

There is no effusion or lipohaemarthrosis.

Arthritic changes are visible, with 
anterolateral osteophyte formation in the 
lower thoracic and upper lumbar spine.

SOFT TISSUES 
There is no soft tissue swelling. 

There is no surgical emphysema.

The partially imaged lung is clear.

BACKGROUND BONE
The background bone is diffusely 
osteopenic. 

BONE LESIONS
There is no bone lesion present.

L1 superior endplate 
fracture

T12 wedge compression 
fracture

T10 wedge compression 
fracture

L1 superior endplate 
fracture

T12 wedge 
compression fracture 
with >50% anterior 
loss of height

T10 wedge 
compression fracture
With >50% anterior 
loss of height

Normal T11

Imaged lungs are clear

Osteophyte

Increased thoracic 
kyphosis

Normal T11

Diffuse osteopenia
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HIP AND PELVIS
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A 91-year-old female collapsed at home secondary to dizziness. She has been brought to the ED. She usually mobilises with a stick. 
There is no significant past medical history. On examination, the patient is tender over the left hip. However, she is able to mobilise 
while fully weight-bearing on it and has a full range of hip movement. Distal pulses are present and sensory and motor function is 
preserved. The injury is closed. 

AP pelvis and lateral left hip X-rays are requested to assess for a fracture.

CASE 53
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REPORT – CEMENTED HEMIARTHROPLASTY

SUMMARY AND DIFFERENTIAL 
These X-rays demonstrate no acute fracture. There is a left 
cemented hip hemiarthroplasty, without evidence of metalwork 
failure, periprosthetic fracture or loosening.

INVESTIGATIONS AND MANAGEMENT 
Adequate analgesia should be provided. 

No routine follow-up regarding the hip is required but the 
patient should be assessed in regards to her collapse.

TECHNICAL INFORMATION
Patient ID: Anonymous.
Area: Left hip joint.  
Projection: AP and lateral.  
Technical Adequacy:
- Adequate coverage.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS
There is no acute fracture.

JOINTS
There is no subluxation or dislocation.

There are no loose bodies.

There is no effusion or lipohaemarthrosis.

There are no arthritic changes.

SOFT TISSUES 
There is no soft tissue swelling. 

There is no surgical emphysema.

BACKGROUND BONE
There is a cemented left hip 
hemiarthroplasty, related to a previous 
intracapsular neck of femur fracture. 

There is no evidence of metalwork failure/
fracture or loosening.

The background bone is normal.

BONE LESIONS
There is no bone lesion present.

No periprosthetic 
fracture or 
lucency to 
suggest 
loosening

The head has 
been replaced but 
not the socket, 
making this half a 
hip replacement 
(hemiarthroplasty)

Hemiarthroplasty 
related to old 
intracapsular 
fracture

No periprosthetic 
fracture or 
lucency to suggest 
loosening

Hemiarthroplasty 
related to old 
intracapsular 
fracture
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LOWER LIMB
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A 20-year-old man presents with increasing thigh pain and swelling over the past 3 months. There is no history of trauma. There 
is no significant past medical history. On examination, there is a 20x10 cm fixed, firm swelling over the anterior thigh, with 
tenderness on palpation. 

AP and lateral X-rays of the left femur are requested to assess for bony destruction.

CASE 64
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REPORT – FEMORAL BONE LESION

SUMMARY AND DIFFERENTIAL 
These X-rays demonstrate a destructive femoral bone lesion 
with periosteal reaction and a soft tissue component. This 
description is in keeping with an aggressive bone lesion. Given 
the age of the patient and location of the lesion, it is most 
likely an osteosarcoma. Other differentials to consider include 
Ewing sarcoma and metastases.

INVESTIGATIONS AND MANAGEMENT 
The lesion needs to be staged both locally and distally. Local 
staging is achieved with an MRI of the femur. 

A CT of the chest, abdomen and pelvis with IV contrast should 
be requested to stage distally.

The patient should be referred to a specialist tumour centre for 
biopsy and definitive management. Options may include distal 
femoral replacement or limb amputation. Any bony or soft 
tissue lesion where there is any doubt about its nature should 
be referred to a specialist tumour centre for an opinion.

TECHNICAL INFORMATION 
Patient ID: Anonymous.
Area: Left femur.
Projection: AP/lateral.
Technical Adequacy:
- Adequate coverage.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS 
There is no fracture.

JOINTS
There is no subluxation or dislocation.

There are no loose bodies.

There is no effusion or lipohaemarthrosis.

There are no arthritic changes.

SOFT TISSUES 
There is a large soft tissue mass which 
is partly ossified, and infiltrates into the 
bone. It is most prominent medial to the 
mid-femur.

There is no surgical emphysema.

BACKGROUND BONE
The background bone is normal.

BONE LESIONS
There is a bone lesion present in the 
diaphysis of the femur. 

It is sclerotic.

It is expansile.

The zone of transition is wide and its 
margins are poorly demarcated.

There is medullary and cortical bony 
destruction.

There is periosteal reaction which has a 
sunburst appearance.

There is a partially ossified soft tissue 
component medially.

Partially 
ossified soft 
tissue mass

Sclerosis

Periosteal 
reaction

Partially 
ossified soft 
tissue mass

Sclerosis

Cortical and 
medullary bone 
destruction

Periosteal 
reaction

The Unofficial Guide to Radiology.indb   152 30/10/19   2:43 PM



169

A 24-year-old woman was tackled whilst playing rugby. She describes sustaining a hyperextension injury to her right knee. She is 
in severe pain and unable to move her leg. She is brought into the ED by ambulance. There is no significant past medical history. 
On examination, there is a grossly swollen and deformed knee. The posterior tibial and dorsalis pedis pulses are not palpable. 
The patient reports altered sensation in the distribution of the common peroneal nerve and is unable to dorsiflex her foot. The 
injury is closed.

AP and lateral X-rays of the right knee are requested to assess for a fracture or dislocation.

CASE 73
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REPORT – ANTERIOR KNEE DISLOCATION WITH ASSOCIATED TIBIAL AVULSION FRACTURE

SUMMARY AND DIFFERENTIAL
These X-rays demonstrate an anterior true knee dislocation. 
There is an associated avulsion fracture of the tibial 
intercondylar eminence at the insertion of the anterior cruciate 
ligament, with a lipohaemarthrosis.

INVESTIGATIONS AND MANAGEMENT 
Appropriate analgesia should be provided.

This is a limb threatening injury. Clear documentation of the 
pulses and neurological function of the limb is required prior 

to reduction. Immediate reduction with the assistance of 
orthopaedics should be performed. Re-examination of the 
distal pulses and motor and sensory function is required 
immediately following reduction with clear documentation. 

Further management depends on the post-reduction 
examination findings but may include CT angiography and 
referral to vascular surgery. To understand the full extent of 
the bony and ligamentous injury, an MRI is required. These are 
rare, complex injuries which may require multiple surgeries and 
months of rehabilitation.

TECHNICAL INFORMATION
Patient ID: Anonymous
Area: Right knee. 
Projection: AP and lateral.  
Technical Adequacy:
- Adequate coverage.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS 
There is an avulsion fracture of the 
intercondylar eminence of the tibia.

The fracture is transverse, simple and 
intra-articular.

There is no displacement.

There is no angulation.

There is no rotation.

There is no shortening.

JOINTS
There is anterior true knee dislocation of 
the tibia in relation to the distal femur.

There are no loose bodies.

A knee joint effusion with a fat fluid level 
can be seen. This is consistent with a 
lipohaemarthrosis.

There are no arthritic changes.

SOFT TISSUES
There is no soft tissue swelling. 

There is no surgical emphysema.

BACKGROUND BONE
The background bone is normal.

BONE LESIONS
There is no bone lesion present.

Anterior knee 
joint 
dislocation

Expected 
position of the 
tibia and 
fibula

Small avulsion 
fracture of the 
tibial 
intercondylar 
eminence

Non congruent 
femoral 
condyles and 
tibial plateau

Knee joint 
effusion with 
fat fluid level
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FOOT AND ANKLE
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CASE 81
A 28-year-old lady presents to the ED having slipped down three steps while at a party under the influence of alcohol. Following 
the fall, she has been unable to stand as she complains of pain in her left ankle. There is no significant past medical history. 
On examination, there is marked pain, swelling and bruising over both the medial and lateral malleoli with an obvious clinical 
deformity and medial skin tenting. This is suggestive of a fracture and dislocation. However, the injury is closed. The foot has a 
dusky appearance and distal pulses are only identified on doppler. Distal sensation is intact. Motor assessment is not possible 
secondary to pain.

AP mortise and lateral X-rays of the left ankle are requested to assess for a fracture.
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Widened 
tibiofibular clear 
space

Widened medial 
clear space

Comminuted 
distal fibular 
fracture

Lateral 
displacement

Medial skin 
tenting

Posterior 
angulation 

Posterior 
malleolus 
fracture

Comminuted 
distal fibular 
fracture

Posterior 
dislocation of the 
tibiotalar joint

Syndesmosis
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REPORT –  WEBER C ANKLE FRACTURE WITH ASSOCIATED FRACTURE OF THE POSTERIOR MALLEOLUS

SUMMARY AND DIFFERENTIAL 
Both X-rays demonstrate a displaced and comminuted ankle 
fracture involving the distal fibula with posterior angulation and 
fibula shortening. There is dislocation of the tibiotalar (ankle) 
joint. The fracture is above the level of the syndesmosis and is 
therefore consistent with a Weber C ankle fracture. There is an 
associated fracture of the posterior malleolus.

INVESTIGATIONS AND MANAGEMENT 
Appropriate analgesia should be provided. 

The patient should undergo reduction in ED under sedation 
as an emergency, as this is a limb threatening injury. It may 

be appropriate to refer to orthopaedics to assist with the 
reduction.

A moulded back slab should be applied.

Following reduction, distal pulses, sensory and motor function 
should be reassessed and documented.

The limb should be elevated and a CT scan performed to check 
positioning and to fully understand this complex injury for 
surgical planning. A referral to the on call orthopaedic team 
is required. Surgical management may include ORIF with plate 
and screw plus syndesmosis fixation.

TECHNICAL INFORMATION 
Patient ID: Anonymous.
Area: Left ankle.
Projection: AP mortise and lateral. 
Technical Adequacy:
- Adequate coverage.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS 
There is a fracture of the distal 3rd of the 
fibula.

The fracture is oblique, comminuted and 
intra-articular.

There is lateral displacement.

There is posterior angulation.

There is rotation.

There is ~3 mm of fibula shortening.

There is possibly a displaced fracture of 
the posterior malleolus, although it is 
difficult to assess.

JOINTS
There is posterior dislocation of the 
tibiotalar (ankle) joint.

There is widening of the medial clear 
space (talar shift) and the tibiofibular 
clear space suggesting disruption of the 
syndesmosis.

There are no loose bodies.

There is no effusion or lipohaemarthrosis.

There are no arthritic changes.

SOFT TISSUES 
There is medial skin tenting.

There is no surgical emphysema

BACKGROUND BONE
The background bone is normal.

BONE LESIONS
There is no bone lesion present.
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A 24-year-old student has fallen from a horse, twisting her foot in the stirrup. She presents to the ED. There is no significant past 
medical history. On examination, there is significant swelling and bruising over the right mid and forefoot. The patient is unable to 
weight bear due to tenderness over all metatarsal bases. The highest intensity of pain is reported over the first metatarsal base. 
Distal pulses are present. It is not possible to fully assess motor function secondary to pain, but sensation is intact. The injury is 
closed.

AP, lateral and oblique X-ray views of the right foot are requested to assess for fracture.

CASE 90
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REPORT – METATARSAL BASE FRACTURES WITH ASSOCIATED LIS-FRANC INJURY

SUMMARY AND DIFFERENTIAL 
Both X-rays demonstrate fractures of the 2nd and 3rd metatarsal 
bases with lateral subluxation of the 2nd to 5th metatarsals, 
consistent with a Lis-Franc injury.

INVESTIGATIONS AND MANAGEMENT 
Appropriate analgesia should be provided. 

The limb should be elevated to reduce swelling. 

A below knee back slab or walking boot may be applied to 
splint the foot.

A referral should be made to an orthopaedic surgeon who 
may consider ORIF using plate and screw across the Lis-Franc 
ligament complex.

TECHNICAL INFORMATION 
Patient ID: Anonymous.
Area: Right foot. 
Projection: AP/lateral and oblique. 
Technical Adequacy:
- Adequate coverage.
- Adequate exposure.
- The patient is not rotated.

FRACTURE DETAILS 
There are fractures involving the 2nd and 
3rd metatarsal bases. Further fracture 
fragment are visible, but their source is 
not clear on X-ray.

The fractures are oblique, simple and 
intra-articular.

There is displacement. 

There is angulation.

There is rotation.

There is shortening.

JOINTS
There is lateral subluxation and dislocation 
of the 1st to 5th tarso-metatarsal joints.

There are no loose bodies.

There is no effusion or lipohaemarthrosis.

There are no arthritic changes.

SOFT TISSUES 
There is soft tissue swelling.

There is no surgical emphysema.

BACKGROUND BONE
The background bone is normal.

BONE LESIONS
There is no bone lesion present.

Small fracture 
fragment

Lateral 
subluxation

4th/5th 
metatarsals are 
dislocated

Small fracture 
fragment

Lateral 
subluxation
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Page numbers followed by f indicate figures.

A
Abdominal aortic aneurysm, 143f, 144f
Acetabulum fracture, 139f, 140f
ACL, see Anterior cruciate ligament
Acromioclavicular joint disruption, 93f, 94f, 95f, 96f
Ankle, see also Fibula fracture; Tibia fracture

malleolus fracture, 187f, 188f, 193f, 194f, 195f, 196f
periosteal reaction of tibia and fibula, 179f, 180f
tibiotalar joint dislocation, 187f, 188f, 193f, 194f
trimalleolar fracture, 193f, 194f

Ankylosing spondylitis, 105f, 106f, 109f, 110f
Anterior cruciate ligament (ACL), injury, 161f, 162, 

175f, 176f
Arm, see Humerus fracture; Radius fracture; Ulna fracture
Arthritis, hip, 121f, 122f, 126f, 127f
Avascular necrosis (AVN), femoral head, 143f, 144f
AVN, see Avascular necrosis
Avulsion fracture, see Little finger; Thumb; Tibia fracture

B
Bisphosphonates, subtrocanteric femoral fracture, 

115f, 116
Böhler’s angle, 203f, 204f

C
Calcaneus lipoma, 211f, 212f
Capitate dislocation, 49f, 50f
Carpo-metacarpal joint dislocation, 23f, 24f
Cervical facet joint dislocation, 107f, 108f
Charcot joint, 218f, 219f
Clavicle

acromioclavicular joint disruption, 93f, 94f, 95f, 96f
fracture, 97f, 98f, 99f, 100f

Colles fracture, 45f, 46f
Condyle fracture, 65f, 66f

D
Diffuse idiopathic skeletal hyperostosis (DISH),  

109f, 110f
DISH, see Diffuse idiopathic skeletal hyperostosis

E
Elbow, see Condyle fracture; Humerus fracture; Olecranon 

fracture; Radius fracture
Ewing’s sarcoma, 133f, 134f, 151f, 152f

F
Femur fracture

intertrochanteric fracture, 123f, 124f, 137f, 138f
midshaft fracture, 153f, 154f
neck fracture, 113f, 114f, 123f, 124f, 131f, 132f, 137f, 138f

proximal femur, 147f, 148f
shaft fracture with hip replacement, 119f, 120f
subtrochanteric fracture, 115f, 116f, 147f, 148f

Femur lesions
with fracture, 147f, 148f
without fracture, 151f, 152f

Fibula fracture
distal fracture, 179f, 180f, 183f, 184f, 185f, 186f, 187f, 188f, 

189f, 190f, 191f, 192f
proximal fracture, 157f, 158f
spiral shaft fracture, 157f, 158f, 165f, 166f

Fibula periosteal reaction, 179f, 180f
Fingers, see Index finger; Little finger; Thumb
Foot

Calcaneus
fracture, 203f, 204f
lesion, 211f, 212f

metatarsal
fracture, 197f, 198f, 205f, 206f, 215f, 216f
head flattening and sclerosis, 218f, 219f
periosteal reaction, 213f, 214f

metatarsophalangeal joint lesion, 223f, 224f
normal radiograph, 201f, 202f
phalanx fracture, 207f, 208f, 226f, 227f
phalanx lytic lesion, 221f, 222f
talo-calcaneal joint dislocation, 209f, 210f
tarsometatarsal joint deformation, 218f, 219f

Freiburg’s disease, 219f, 220f

G
Galeazzi fracture, 57f, 58f
Gartland Type 2 fracture, 73f, 74f
Glenohumeral joint dislocation, 83f, 84f, 85f, 86f,  

87f, 88f
Gout, 221f, 222f

H
Hand, see Carpo-metacarpal joint dislocation; Index 

finger; Little finger; Thumb
Hip replacement

degeneration as indication, 121f, 122f
dislocation, 117f, 118f
femoral shaft fracture, 119f, 120f
hemiarthroplasty, 127f, 128f, 129f, 130f
Shenton’s line disruption, 129f, 130f

Hip, see Acetabulum fracture; Avascular necrosis; 
Arthrits; Femur fracture; Hip replacement

Humerus fracture
distal fracture, 67f, 68f, 75f, 76f
neck fracture, 79f, 80f
proximal fracture, 83f, 84f
supracondylar fracture, 73f, 74f

Hypertrophic osteoarthropathy, 179f, 180f
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I
Ilium, neoplasia, 135f, 136f
Index finger, foreign body assessment, 27f, 28f

J
Joint dislocation, see Carpo-metacarpal joint dislocation; 

Cervical facet joint dislocation; Glenohumeral 
joint dislocation; Knee; Radioulnar joint 
dislocation; Shoulder; Talo-calcaneal joint 
dislocation; Tibiotalar joint dislocation

K
Knee

dislocation, 169f, 170f
femoral condyle osteochondral defect, 173f, 174f
lesions, 171f, 172f
patella fracture, 167f, 168f
tibial plateau fracture, 155f, 156f, 159f, 160f, 161f, 162f, 

175f, 176f

L
Leg, see Femur fracture; Femur lesions; Fibula fracture; 

Knee; Tibia fracture
Light bulb sign, 81f, 82f
Lipohaemarthrosis, 155f, 156f, 157f, 158f, 161f, 162f, 

169f, 170f
Lipoma, calcaneus, 211f, 212f
Lis-Franc injury, 205f, 206f
Little finger, phalanx fracture, 19f, 20f, 25f, 26f

M
Madonna sign, 47f, 48f
Maisonneuve fracture, 191f, 192f
Malleolus fracture, 187f, 188f, 193f, 194f, 195f, 196f
Median nerve, compromise, 49f, 50f
Metacarpal, see Carpo-metacarpal joint dislocation; 

Thumb
Metatarsal

fracture, 197f, 198f, 205f, 206f, 215f, 216f
head flattening and sclerosis, 218f, 219f

Metatarsophalangeal joint lesion, 223f, 224f

N
Neck, cervical facet joint dislocation, 107f, 108f

O
Olecranon fracture, 65f, 66f
Osteochondral defect, femoral condyle, 173f, 174f
Osteochondroma, 171f, 172f, 199f, 200f
Osteochondrosis, 218f, 219f
Osteomyelitis, 223f, 224f
Osteoporosis

radius fracture, 37f, 38f
thoracic vertebrae compression, 103f, 104f

Osteosarcoma, 151f, 152f, 163f, 164f

P
Paget’s disease, 137f, 138f
Patella fracture, 167f, 168f
Pedunculated lesion, 199f, 200f
Pelvis, see Ilium; Pubic ramus; Sacrum
Periosteal reaction

metatarsals, 213f, 214f
tibia and fibula, 179f, 180f

Phalanx, see also Little finger; Thumb
fracture, 207f, 208f, 226f, 227f
lytic lesion, 221f, 222f

Pneumothorax, 91f, 92f
Pubic ramus

fracture, 141f, 142f, 145f, 146f
neoplasia, 133f, 134f

R
Radioulnar joint dislocation, 57f, 58f
Radius fracture

diaphyseal fracture, 61f, 62f
displaced fracture, 57f, 58f
distal fracture

buckle fracture
subtle, 27f, 28f

classic pattern, 29f, 30f

metaphysial, 33f, 34f

with ulnar fracture, 31f, 32f

Colles fracture, 45f, 46f
extra-articular fracture with dorsal angulation, 39f, 40f
intra-articular fracture

cortical fracture, 51f, 52f

with dorsal angulation, 35f, 36f

with volar angulation, 37f, 38f, 43f, 44f

metaphyseal fracture, 41f, 42f
styloid fracture, 49f, 50f

neck fracture, 69f, 70f, 71f, 72f
transverse fracture with ulnar fracture, 59f, 60f

S
Sacroiliac joint, sacroilitis, 105f, 106f, 109f, 110f
Sacrum, foramen fracture, 141f, 142f
Salter-Harris Type 1 fracture, femoral neck, 132f, 133f
Salter-Harris Type 2 fracture, radial neck, 72f, 73f
Salter-Harris Type 3 fracture, phalanx of great toe, 

225f, 226f
Scaphoid fracture, 15f, 16f, 49f, 50f
Scapholunate dissociation, 47f, 48f
Schatzker Type 1 fracture, 161f, 162f
Schatzker Type 2 fracture, 155f, 156f, 157f, 158f
Segond fracture, 175f, 176f
Shenton’s line disruption, 129f, 130f, 131f, 132f
Shoulder

acromioclavicular joint disruption, 93f, 94f, 95f, 96f
clavicle fracture, 97f, 98f, 99f, 100f
dislocation

glenohumeral joint dislocation, 83f, 84f, 85f, 86f, 87f, 88f
light bulb sign, 81f, 82f

humerus fracture, 79f, 80f, 83f, 84f
supraspinatus tendon calcification, 89f, 90f

Slipped upper femoral epiphysis (SUFE), 131f, 132f, 
133f, 134f

Spine
cervical facet joint dislocation, 107f, 108f
sacroiliac joint sacroilitis, 105f, 106f, 109f, 110f
thoracic vertebrae compression, 103f, 104f

Spiral fracture
fibula, 157f, 158f, 165f, 166f, 185f, 186f, 191f, 192f
humerus, 75f, 76f
phalanx, 207f, 208f
tibia, 165f, 166f

Stellate fracture, 167f, 168f
Subluxation

elbow joint, 67f, 68f
talo-navicular joint, 209f, 210f
tarso-metatarsal joint, 205f, 206f

SUFE, see Slipped upper femoral epiphysis
Syndesmosis, 183f, 184f, 185f, 186f, 187f, 188f,  

189f, 190f
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T
Talo-calcaneal joint dislocation, 209f, 210f
Talo-navicular joint subluxation, 209f, 210f
Tarsometatarsal joint

deformation, 218f, 219f
subluxation, 205f, 206f

Terry Thomas sign, 47f, 48f
Thoracic vertebrae compression, 103f, 104f
Thumb

metacarpal fracture, 17f, 18f
phalanx fracture, 21f, 22f

Tibia fracture
avulsion fracture, 169f, 170f
distal fracture, 179f, 180f, 183f, 184f, 189f, 190f
distal third fracture, 157f, 158f, 163f, 164f
lesion, 163f, 164f
plateau fracture, 155f, 156f, 159f, 160f, 161f, 162f, 175f, 176f
Segond fracture, 175f, 176f
spiral shaft fracture, 165f, 166f

Tibia pedunculated lesion, 199f, 200f
Tibia periosteal reaction, 179f, 180f

Tibiotalar joint dislocation, 187f, 188f, 193f, 194f
Trimalleolar fracture, 193f, 194f
Triquetum fracture, 53f, 54f

U
Ulna fracture

diaphyseal fracture, 61f, 62f, 63f, 64f
distal fracture

metaphyseal fracture, 41f, 42f
with radial fracture, 31f, 32f, 39f, 40f, 41f, 42f

transverse fracture with radial fracture, 59f, 60f

W
Weber A ankle fracture, 183f, 184f
Weber B ankle fracture, 185f, 186f, 189f, 190f
Weber C ankle fracture, 187f, 188f
Wrist, see Capitate dislocation; Carpo-metacarpal joint 

dislocation; Radioulnar joint dislocation; Radius 
fracture; Scaphoid fracture; Scapholunate 
dissociation; Triquetum fracture; Ulna  
fracture
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