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Case 1

• An 84 year old male presents with left foot pain after his motorcycle 
tipped over

• Examination reveals tenderness over midfoot

Park City Octogenarian

Image c/o: https://www.regenexx.com/blog/research/do-weight-lifters-have-better-muscle-stem-cells/

Lisfranc Injury

• A confusing injury because of terminology

• A tarsometatarsal fracture dislocation

• Disruption between the articulation of the medial cuneiform and base 
of second metatarsal

Image c/o: Wikipedia
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Lisfranc Injury

• The Lisfranc joint is named after Dr. Jacques Lisfranc (1790-1847), a 
field surgeon (trained gynecologist) in Napoleon’s army

• Described an amputation through this joint because of gangrene that 
developed after an injury when a soldier fell off a horse

Terms

• Lisfranc joint complex

• Tarsometatarsal articulations

• Lisfranc joint

• Medial articulation involving first and second metatarsals with medial and 
middle cuneiforms

• Lisfranc ligament

• A large band of plantar collagenous tissue that spans the articulation of the 
medial cuneiform and second metatarsal base

Image c/o: American Academy of Orthopaedic Surgeons

Lisfranc Injury

• A spectrum of injuries varying from mild sprains to fracture-
dislocations

• A fracture dislocation caused by a disruption between the articulation 
of the medial cuneiform and base of the second metatarsal

Image c/o: American Academy of Orthopaedic Surgeons
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Image c/o: Orthobullets

Lisfranc Injury

• Generally high energy mechanisms

• MVAs, falls from height, athletic injuries

• Rotational forces and axial loading through hyper-plantarflexed 
forefoot

Lisfranc Injury

• Importance

Lisfranc Injury

• High risk of secondary disability

• The Lisfranc ligament is critical to stabilizing the 1st and 2nd

tarsometatarsal joints which maintains the midfoot arch

• Lisfranc ligament tightens with pronation and abduction of the 
forefoot

Lisfranc Injury

• The Metatarsals are head together by connective tissue EXCEPT 
between the first and second metatarsal

Lisfranc Injury

• High clinical suspicion needed for diagnosis

• Weight bearing films needed
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Image c/o: American Academy of Family Practice

Lisfranc Injury

• AP films should show the 2nd metatarsal collinear with medial border 
of intermediate cuneiform

Images c/o Emdocs.net Image c/o: American Academy of Family Practice

Images c/o Emdocs.net Image c/o: American Academy of Family Practice
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“Fleck sign"

Image c/o: American Academy of Family Practice

Step off on Lateral Film

Image c/o: Orthobullets

Lisfranc Injury

• Weight bearing films needed

• Sensitivity of plain film: 84.4%

• Specificity of plain film: 53.3%

• CT if unsure; MRI likely best imaging though data on CT/MRI limited

What do Radiologists Recommend?

• Correlate with clinical findings

What do Radiologists Recommend?

Image c/o: American College of Radiologists

Lisfranc Injury

• Treatment

• Controversial, but generally surgical

• Should be done in the first 12-24 hours after injury (though some wait for 
swelling to resolve)
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Case 2

• A 75 year old male presents after a horse struck him in the left knee

• Minimal pain unless standing

• Left knee has an effusion but is neurovascular intact

Case 2

• Images read by radiology as “moderate knee effusion, no acute 
fracture”

Case 2

• After analgesia, patient unable to bear weight
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Tibial Plateau Fracture

• Some are obvious…

Tibial Plateau Fracture

• Periarticular injuries of the proximial tibia
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Tibial Plateau Fractures

• Generally occur from high speed mechanisms 

• But injuries occur in a bimodal distribution

• Males in 40s and females in 70s (falls)

Tibial Plateau Fractures

• Radiographs

• First line imaging choice

• Sensitivity as low as 79% for 2 views and 85% with 4 view series

• Lipohemarthrosis indicates an occult fracture

Image c/o: Academic Life in Emergency Medicine

Tibial Plateau Fractures

• CT or MRI indicated for fractures OR if high suspicion exists

• Help identify articular depression and comminution

• MRI may also identify ligamentous injuries and may be superior

• Consider angiogram if abnormal neurovascular exam exists

Tibial Plateau Fractures

• Need an orthopedic consultation

• Nonweight bearing, knee immobilizer

Tibial Plateau Fractures

• Need an orthopedic consultation

• Not all require admission and/or urgent surgery

• But beware of compartment syndrome
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Case 3 Case 3

• A 35 year old male presents as a polytrauma

• Images all negative

• Unable to bear weight on right knee

Case 3

• The knee exam reveals laxity with valgus/varus stress along with 
anterior drawer/posterior drawer

• Complains of decreased sensation and inability to dorsiflex ankle

Knee Dislocation 

• Tibiofemoral dislocation

Knee Dislocation

• Up to 50% spontaneously reduce prior to presentation

Knee Dislocation

• Up to 50% spontaneously reduce prior to presentation
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Knee Dislocation

• Associated Injuries

• About 33% have an associated vascular injury

• 16-40% have associated nerve injuries

• Neurovascular exam is of utmost importance

Knee Dislocation

• Vascular injury

• Nerve injury

• Ligamentous injury

Knee Dislocation

• Vascular injury

• Popliteal artery most common injury (due to it being tethered in popliteal 
space)

• Nerve injury

• Ligamentous injury

Knee Dislocation

• Vascular injury

• Nerve injury

• Peroneal nerve most commonly injured

• Sensation to dorsal foot

• Motor dorsiflexion of ankle

• Ligamentous injury

Knee Dislocation

• Vascular injury

• Nerve injury

• Ligamentous injury

• Usually ACL and PCL

• MCL 50%

• Posterolateral complex 28%

Knee Dislocation

• Imaging
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Knee Dislocation

• Imaging

• Start with radiograph

Image c/o: Orthobullets

Knee Dislocation

• Imaging

• Start with radiograph

• Any injury or concern for injury needs post reduction angiogram

Knee Dislocation

• Management

• Reduce

• Image

• Admit

Knee Dislocation

• Management

• If hard signs of vascular injury present, consult vascular surgery

Image c/o: Medscape

Knee Dislocation

• Always consider if significant mechanism or obese patient can’t bear 
weight

• Laxity of 2 or more ligaments should raise suspicion for dislocation with 
spontaneous reduction

• ABI is a good screening tool, though sensitivity is unknown

• Presence of pulse is 80% sensitive
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Case 5

• A 25 year old male presents with a laceration over his left knee after 
falling on his knee while dirtbiking

• The left leg is neurovascular intact

• There is a 3cm laceration over the patella

• Complains of tenderness with bearing weight

Case 5

• Repair and discharge?
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Open Fractures

Open Fractures

• Fractures that communicate with outside world

Open Fractures

• Fractures that communicate with outside world

• Risk of osteomyelitis

Open Fractures

• Management

• Recognize!

• Rule out neurovascular injuries/compartment syndrome

• Antibiotics

• Tetanus

• Irrigate

• Immobilize

Open Fractures

• Management

• Recognize!

• Some are easier to miss than others

• Rule out neurovascular injuries/compartment syndrome

• Antibiotics

• Tetanus

• Irrigate

• Immobilize
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Open Fractures

• Management

• Recognize!

• Rule out neurovascular injuries/compartment syndrome

• Compartment syndrome can still occur and can be missed

• Antibiotics

• Tetanus

• Irrigate

• Immobilize

Open Fractures

• Management

• Recognize!

• Rule out neurovascular injuries/compartment syndrome

• Antibiotics

• Depends on wound size, institution, etc

• Tetanus

• Irrigate

• Immobilize

Copyrights apply

Open Fractures

• Management

• Recognize!

• Rule out neurovascular injuries/compartment syndrome

• Antibiotics

• Cefazolin for smaller, lower risk; Broad spectrum for larger, higher risk

• Tetanus

• Irrigate

• Immobilize

Open Fractures

• Management

• Recognize!

• Rule out neurovascular injuries/compartment syndrome

• Antibiotics

• Tetanus

• Easy to forget!

• Irrigate

• Immobilize

Open Fractures

• Management

• Recognize!

• Rule out neurovascular injuries/compartment syndrome

• Antibiotics

• Tetanus

• Irrigate

• How much volume? How much pressure? What fluid? What additives?

• Immobilize
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Irrigation Strategies for Open Fractures

• Low pressure is adequate

• Sterile saline probably best

• Volume dependent on wound size

• But for pre-OR care, not well studied 

• Do not add antiseptics

Open Fractures

• Management

• Recognize!

• Rule out neurovascular injuries/compartment syndrome

• Antibiotics

• Tetanus

• Irrigate

• Immobilize

• Splint after covering open portion

Open Fractures

• Previous recommendations were that these needed 
irrigation/debridement within 6 hours of injury

• Current recommendations have lengthened that to 24 hours

Open Fractures

• Major Exception

• Minor hand and finger lacerations can we washed out 

• Very low rates of infection due to vascular supply

Case 6

• A 12 year old female presents with left knee pain after crashing a 
dirtbike

• Pain mild, neurovascular intact
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Traumatic Arthrotomy
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Traumatic Arthrotomy

• A wound that extends into the joint capsule

• Can be very subtle

• Knee is the most common joint

• Risk of septic arthritis

Traumatic Arthrotomy

• Diagnosis

• Local Exploration

• X-ray

• Saline Load Test

• CT?

Traumatic Arthrotomy

• Diagnosis

• Local Exploration

• Visualization of bubbles or joint fluid (yellow, oily viscous substance)

• X-ray

• Saline Load Test

• CT?

Traumatic Arthrotomy

• Diagnosis

• Local Exploration

• X-ray

• Intra-articular air or foreign body

• Saline Load Test

• CT?

Traumatic Arthrotomy

• Diagnosis

• Local Exploration

• X-ray

• Saline Load Test

• Volume dependent on joint and controversial even within each joint

• For knee, volumes of 50-195mL described with sensitivies ranging from 46-95%

• Methylene blue not needed

• CT?
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Traumatic Arthrotomy

• Diagnosis

• Local Exploration

• X-ray

• Saline Load Test

• CT?

• Can detect intra-articular air

• A small study found that it is up to 100% sensitive for joint violation

Potpourri

Beware of Kids

• Pediatric elbow and ankle injuries can be easily missed and result in 
significant morbidity

• If tenderness is present over a growth plate, consider splinting even if 
plain films are reassuring

Pediatric Elbow

• Could be an entire lecture

Images courtesy of Radiologypics

Pediatric Elbow 

• Pathologic Findings

• Sail sign

• Posterior fat pad
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Images c/o emDocs.net Images c/o emDocs.net

Images c/o emDocs.net Images c/o emDocs.net

Images c/o emDocs.net Images c/o emDocs.net
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Pediatric Elbow

• Helpful Lines

• Radiocapitellar line

• Anterior humeral line

Images c/o emDocs.net

Images c/o emDocs.net

Pediatric Ankle

• Beware of the Tillaux Fracture

Tillaux Fracture

Image c/o Kennedy MA, Sama AE, Padavan S. The Tillaux fracture: a case report. J Emerg Med. 1998 Jul-Aug;16(4):603-6

Tillaux Fracture

Image c/o Kennedy MA, Sama AE, Padavan S. The Tillaux fracture: a case report. J Emerg Med. 1998 Jul-Aug;16(4):603-6
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Tillaux Fracture

Image c/o Kennedy MA, Sama AE, Padavan S. The Tillaux fracture: a case report. J Emerg Med. 1998 Jul-Aug;16(4):603-6

Tillaux Fracture

• An avulsion fracture in kids 12- 15 years old

• The anterior talofibular ligament pulls the growth plate off

• Ligaments are generally stronger than bones in kids

Tillaux Fracture

Image c/o Dontforgetthebubbles.com

Tillaux Fracture

• Easily missed on plain films

• Particularly the degree of displacement

• Can have minimal swelling

Tillaux Fracture

• Orthopedic consultation needed

• A ”perfect reduction” and casting is necessary

• Post reduction CT with 3D recon is often requested

• Generally, these are treated conservatively, with reduction only if 
2mm or more

• But frought with complications

• Osteonecrosis of distal tibial epiphysis, premature growth arrest, 
compartment syndrome, early-onset arthritis
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Flexor Tenosynovitis

Image c/o: Teach Me Surgery

Image c/o: Life in the Fast Lane

High Pressure Injection Injury

Image c/o: Ortho Bullets

High Pressure Injection Injury

• Frequently look like minimal injury initially

• High pressure (water, paint, etc) can dissect along planes and result in 
vascular injury

• If not promptly debrided, can result in amputation

• Orthopedic consultation and admission (at minimum) needed

Occult Scaphoid Fractures

139 140

141 142

143 144



12/29/2021

25

Occult Scaphoid Fractures Imaging of the Hip

Cannon J, Silvestri S, Munro M. Imaging choices in occult hip fracture. J Emerg Med. 2009 Aug;37(2):144-52. doi: 10.1016/j.jemermed.2007.12.039. Epub 2008 Oct 28. 
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