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Primary Care or Urgent Care SettingPrimary Care or Urgent Care Setting

 Isolated injuries

 Subtle findings

 Reasonably well tolerated by patient

 Often have tried to manage conservatively on their own

 But….Missing these fractures can lead to long term morbidity
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Top 5Top 5

 Scaphoid Fracture

 Posterior Shoulder Dislocation, Impaction Injury

 Impacted and Stress Femoral Neck Fractures

Maisonneuve Fracture of the Fibula with Syndesmotic Ankle Injury

 Lisfranc Midfoot Fractures and Ligamentous Injuries
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Why are Fractures Missed?Why are Fractures Missed?

Delayed or unimpressive patient presentation

Incomplete history

Inadequate physical exam

Incomplete or absent imaging
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Inadequate physical exam
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Patient PresentationPatient Presentation

 Unlike injuries which prompt an immediate visit to the ED, missed fractures often present 
first to primary care office, or an urgent care

Alternatively, the patient was evaluated immediately and the injury was not recognized

 The patient often describes a rather unimpressive history of the injury, which they seem to 
have tolerated well

 In some instances the injury can be overuse as opposed to traumatic

 The benign patient presentation often leads the provider to underestimate the severity of 
the injury
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The HistoryThe History

 Most fractures are a result of trauma
 Some are stress, insufficiency, or metabolic

 Localized complaints with a history traumatic event warrant investigation
 Ask more questions

 Focus the physical exam

 In the absence of trauma, a history of abrupt increase in activity level/exercise 
should increase suspicion
 The patient may not think this is important, and may omit
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The ExamThe Exam

The exam is important for developing a differential 
diagnosis

An inadequate exam may miss subtle findings which 
would indicate a more significant injury
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Insufficient Radiologic ExaminationInsufficient Radiologic Examination

Imaging too broad, subtle fractures not identified

Specific views not obtained

Advanced imaging not considered or ordered

Or, no imaging ordered at all
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The ScaphoidThe Scaphoid

Most common fracture in the 
carpus

Can be high or low energy 
injury

The carpus consists of 8 carpal 
bones, and many ligaments, 
providing stability with 
exceptional mobility
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The ScaphoidThe Scaphoid

Mechanism of Injury

Most commonly a fall onto an 
outstretched hand

 Can be relatively benign injury

 Often diagnosed as a wrist sprain

 Persistent pain, difficulty with wrist 
function prompts evaluation
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Scaphoid FracturesScaphoid Fractures

Majority of fractures occur in 
the mid-waist

Missed fractures have a high 
likelihood of progressing to 
nonunion, deformity
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Scaphoid Blood SupplyScaphoid Blood Supply

Retrograde, distal to 
proximal arterial 
blood supply

Proximal pole can 
become avascular 
with fracture proximal 
to arterial blood 
supply
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ScaphoidScaphoid

Fractures can be difficult to see, even with adequate plain film 
imaging

CT or MRI

Concern for displacement over time

Scaphoid nonunion a cause of long term pain and loss of 
function

Fractures can be difficult to see, even with adequate plain film 
imaging

CT or MRI

Concern for displacement over time

Scaphoid nonunion a cause of long term pain and loss of 
function



Nondisplaced Scaphoid: Plain Film 
Imaging
Nondisplaced Scaphoid: Plain Film 
Imaging



The Scaphoid viewThe Scaphoid view



MRI Nondisplaced ScaphoidMRI Nondisplaced Scaphoid



CT Nondisplaced ScaphoidCT Nondisplaced Scaphoid



Anatomic snuffboxAnatomic snuffbox



Scaphoid FracturesScaphoid Fractures

When identified, should be referred for possible 
surgical evaluation

Poor blood supply, requires anatomic reduction

Poor outcomes with nonoperative management of 
displaced fractures

When identified, should be referred for possible 
surgical evaluation

Poor blood supply, requires anatomic reduction

Poor outcomes with nonoperative management of 
displaced fractures



Scaphoid Nonunion, Advanced CollapseScaphoid Nonunion, Advanced Collapse

 Long term consequence of missed scaphoid 
fracture

 Limited motion

Extension

Radial deviation

 Decreased grip strength

 Requires salvage procedures, with scaphoid 
excision
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Proximal Humerus, Posterior DislocationProximal Humerus, Posterior Dislocation

Elderly patient population

Lower baseline function

Low energy injury

Elbow and hand function intact

Elderly patient population

Lower baseline function

Low energy injury

Elbow and hand function intact



Posterior DislocationPosterior Dislocation

Traumatic injuries

Often low energy

Direct or Indirect

Seizure

Involuntary contraction of more 
powerful posterior shoulder 
musculature
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Posterior Dislocation: Exam FindingsPosterior Dislocation: Exam Findings

Gross inspection of the shoulder may 
appear normal

May be comfortable at rest

Limited range of motion of the shoulder

Often resting in an internally rotated 
position
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Posterior Dislocation: ImagingPosterior Dislocation: Imaging

Multiple views are important for any 
shoulder evaluation

 Imaging may be suboptimal due to patient 
discomfort

Radiology tech may sacrifice image 
quality or position to keep patient 
comfortable

 Axillary view is definitive image needed

Scapular Y also should demonstrate 
injury
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Posterior Shoulder DislocationPosterior Shoulder Dislocation

If identified acutely, closed reduction is 
first step in management

Refer patient to hospital for reduction 
on an urgent basis

Physical therapy for stability and return 
of normal function

Subacute or chronic presentation will 
likely require surgical intervention
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Posterior Shoulder Dislocation: 
Consequence of a Missed Injury
Posterior Shoulder Dislocation: 
Consequence of a Missed Injury

 Impaction injury to the anterior 
humeral head

Reverse Hill-Sachs Lesion

Destruction of the posterior 
glenoid

Chronic Instability

Complex soft tissue and bony 
reconstruction

May require arthroplasty
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Femoral Neck FracturesFemoral Neck Fractures

Non-displaced or minimally displaced

2 patient populations

Younger patient, overuse injury, stress 
fracture

Middle aged or elderly, traumatic injury, 
most commonly a ground level fall
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Femoral Neck FracturesFemoral Neck Fractures

Stable pattern, which allow at least 
partial weight bearing, although often 
with pain

Unrecognized injury can progress to 
unstable pattern

Urgent ORIF in younger patients

Arthroplasty in the older patient 
population
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Patient PresentationPatient Presentation

Patient often localizes pain to the groin

Can radiate along the inner thigh

Increased pain with weight bearing

Pain with straight leg raise

Log roll
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Femoral Neck – Valgus ImpactedFemoral Neck – Valgus Impacted



LateralLateral



Femoral Neck – Stress FractureFemoral Neck – Stress Fracture



Femoral Neck: Advanced ImagingFemoral Neck: Advanced Imaging

CT useful for impacted fractures

Will likely appear normal in stress injuries

MRI will demonstrate a stress fracture, or 
bony edema

MRI with show chronicity
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Femoral Neck Stress Fracture MRIFemoral Neck Stress Fracture MRI



Femoral Neck: Impacted Injury
Consequence of Missed Fracture
Femoral Neck: Impacted Injury
Consequence of Missed Fracture

Further 
impaction/displacement

May progress to 
complete displacement 
requiring arthroplasty

Further 
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complete displacement 
requiring arthroplasty



Femoral Neck: Stress Fracture
Consequence of Missed Fracture
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Consequence of Missed Fracture

May progress to an acutely displaced 
femoral neck fracture

Surgical emergency in a younger 
patient

Much higher risk of AVN of the femoral 
head
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Maisonneuve Fracture



Maisonneuve FractureMaisonneuve Fracture

Rotational ankle injury

Rotational force travels up the interosseous 
membrane, exits through a spiral fracture of the 
fibula

Unlikely to be missed if the fracture exits low

Ankle x-rays identify the fracture
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The Tibiofibular Joint at the AnkleThe Tibiofibular Joint at the Ankle

Complex ligamentous 
structure

Fibula articulates in the 
incisura of the distal tibia

Complex ligamentous 
structure
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Maisonneuve: Patient PresentationMaisonneuve: Patient Presentation

Often sports related

Injury described as an ankle sprain, 
rotational ankle injury

Patient has often attempted to manage 
this on their own, but have been unable 
to return to normal function
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Maisonneuve: Physical ExamMaisonneuve: Physical Exam

 At the ankle, findings consistent with medial and lateral 
ankle sprain

 Evaluate the AITFL, and proximal along the interosseous 
membrane

 Palpate the entire fibula

This is often neglected

 Squeeze test

Compress the tibia and fibula well above the ankle

Positive test if pain elicited at ankle
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Imaging FindingsImaging Findings

Medial clear space widening

Loss of tibiofibular overlap

Often very subtle

May require stress exam
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Further ImagingFurther Imaging

 Image entire tibia/fibula

Stress Plain film imaging

Gravity stress view, or external rotation 
stress imaging

CT

Evaluate the tibiofibular articulation

MRI

Ligamentous evaluation
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Maisonneuve InjuryMaisonneuve Injury

 If Maisonneuve fracture identified, 
refer for surgical evaluation

Associated syndesmotic injury at the 
ankle requires surgical stabilization

Screw fixation

Suture fixation

Combined fixation
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Maisonneuve: Consequence of 
Missed Injury
Maisonneuve: Consequence of 
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Chronic ankle instability

Rapidly progressive post-
traumatic ankle arthritis

Even with correction of 
alignment, degenerative 
changes will progress

May require ankle fusion
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Lisfranc InjuriesLisfranc Injuries

The junction of the midfoot and 
the forefoot

Tarsometatarsal articulation

Complex bony and ligamentous 
anatomy
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The Roman ArchThe Roman Arch

The metatarsal bases

Inherent stability

Recessed keystone of the 2nd

MT base
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Ligamentous AnatomyLigamentous Anatomy

Absence of a 1st-2nd

intermetatarsal ligament

Plantar medial cuneiform to 
second metatarsal base 
ligament is most important
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Mechanisms of InjuryMechanisms of Injury

Can be a result of

Direct force

Indirect force

Twisting injury
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Lisfranc Injury: Patient PresentationLisfranc Injury: Patient Presentation

Higher energy, and significantly displaced midfoot injuries will be 
obvious

Minimally displaced fractures or isolated ligamentous injuries 
may present in a delayed manner

Patients will complain of a “foot sprain”

Difficulty ambulating

May be attempting heel weight bearing to avoid force across the 
midfoot
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Exam FindingsExam Findings

Palpate the midfoot

Stress the tarsometatarsal joints

Medial column

Observe the patient attempting to weight 
bear and ambulate

Look for plantar ecchymosis
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Lisfranc Injuries: Initial ImagingLisfranc Injuries: Initial Imaging

3 view of the foot, weight 
bearing
3 view of the foot, weight 

bearing



Lisfranc InjuriesLisfranc Injuries

Advanced imaging needed
CT- Bony anatomy

MRI- Ligamentous anatomy

Referral needed, surgery indicated
If high level of suspicion for injury, refer instead of waiting for 

advanced imaging
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Lisfranc: Consequence of Missed 
Injury
Lisfranc: Consequence of Missed 
Injury

Midfoot collapse

Planovalgus defmority

Chronic pain, difficulty 
ambulating

Requires extensive 
reconstruction and fusion to 
correct chronic deformity
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Missed Fractures: ReviewMissed Fractures: Review

Presentation often delayed

Or injury missed with incomplete imaging or exam at time of 
injury

History may be unimpressive or incomplete

Maintain high level of suspicion

Missing these injuries can lead to significant morbidity, 
need for more extensive surgical intervention
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