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LEARNING OBJECTIVES 

At the end of this lecture attendees will be able to :

ÅDescribe fractures based on location, angulation, displacement & soft tissue injuries

ÅRecognize and describe factors associated with acute fractures

ÅDescribe exam maneuvers essential for acute fractures

ÅDescribe essential immobilization techniques for acute fractures

ÅRecognize and describe differences in fractures that require emergent treatment vs 
those that can be sent home and  follow up in the office

ÅRecognize and treat Fractures of the Upper Extremity (UE)

ÅRecognize and Treat Fractures of the Lower Extremity (LE)
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PAY ATTENTION

ÅOpen Fractures

ÅCompartment Syndrome

ÅNecrotizing Fasciitis

ÅLong Bone Fractures

ÅDislocations ςHip, Knee, Ankle, Shoulder Fx/Dislocation
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OPEN FRACTURES

ÅOpen Fractures

ÅFrequently check pules

ÅFrequently check sensation/motor

ÅTetanus status-άŘƻƴΩǘ ƪƴƻǿ ƎŜǘǎ ŀ ōƻƻǎǘŜǊέ  TDap

ÅCircumstances 

ÅDirty wounds need special attention

ÅFarm-Water-Work environments

ÅAmount & duration of contamination

ÅPrior ABX

ÅTravel time
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OPEN FRACTURES
ÅPay attention to wound Size

ÅIndication of injury energy

ÅHigh energy leads to more damage

ÅHigh energy think compartment syndrome
ÅHand

ÅForearm

ÅThigh/Gluteal

ÅLow Leg

ÅFoot

ÅHigh energy think associated Injuries
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GUSTILO AND ANDERSON CLASSIFICATION

Skin injuries associated with Open Fractures

ÅGrade  1- skin opening of 1cm or less, minimal muscle contusion, usually inside out 
mechanism

ÅGrade 2- skin laceration 1-10cm, moderate soft tissue damage

ÅGrade 3-extensive soft tissue damage (>10cm)
ÅGrade 3a-extensive soft tissue damage (>10cm) but adequate bone coverage

ÅGrade 3b-extensive soft tissue injury with periosteal stripping requiring flap advancement or free 
flap

ÅGrade 3c- Includes 3b injury plus vascular injury requiring repair
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OPEN FRACTURES

Antibiotic Coverage

ÅCover for Gram + organisms <2 hours

ÅCefazolin most common
Å<50kg: 1 gram IV q 6-8 hrs

Å50-100kg: 2 gram IV q 6-8 hrs

Å>100kg: 3gram IV q 6-8 hrs

ÅPCN allergy- Clindamycin 900mg IV q 8 hr

ÅContinue for 48hrs or 24 hours after 
wound coverage

ÅGrade 1 - Cefazolin popular choice

ÅGrade 2- Cefazolin +/- Aminoglycoside 
ÅGentamicin 5mg/kg or Tobramycin 1mg/kg

ÅGrade 3 Cefazolin +Aminoglycoside
ÅGentamicin 5mg/kg or Tobramycin 1mg/kg

ÅHigh contamination potential

ÅLake/pond/farm
ÅAnaerobic organisms- high dose PCN
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OPEN FRACTURE REMINDERS

ÅComplete Physical Exam ςάƳŀƴ ǎŎŀƴέ

ÅAppropriate Imaging/X-rays

ÅFrequent follow up exams

ÅFrequent neuro/vascular exams

ÅAdequate Immobilization 
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FRACTURE 
DESCRIPTION
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FRACTURE DESCRIPTION
ÅFx location

ÅOpen v. Closed: 
ÅGustilio-Anderson classification

ÅNeurovascular status

ÅAngulation: direction fx apex

ÅDisplacement vs. Non-displaced

ÅComminution

ÅImpaction

ÅRotation

ÅArticular extension 
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ACUTE COMPARTMENT SYNDROME

ÅAcute Compartment Syndrome is a CLINICAL diagnosis

ÅACUTE SURGICAL EMERGENCY
ÅIncreased pressure in confined anatomic space that can irreversibly damage tissue

ÅTwo Causes

ÅConstriction: Application of compression dressing/splint that does not allow tissue 
to swell or expand

ÅExpanding Volume: traumatic tissue injury in confined space with bleeding/edema
ÅBlunt trauma ςCrush injury

ÅLong bone fx (closed) Tibia most common

ÅRevascularization edema

ÅForearm Fx, Hand, Tibia, Foot, Gluteal, Peds supracondylar elbow fx
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ACUTE COMPARTMENT SYNDROME

ÅMechanism

ÅBleeding 2nd to trauma causes increased pressure in compartments 

ÅVenous drainage in compartment impaired by increased pressure

ÅCapillary beds become congested and loose ability 
to perfuse muscle/nerve tissue and ischemia begins

ÅTissue eventually begins to leak fluid

ÅArterial supply irreversible impaired and tissue death occurs (if pressure not 
relieved within 4-8 hrs)
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ACUTE COMPARTMENT SYNDROME

ÅSymptoms
ÅRecognized possibility of compartment syndrome based on 

trauma to low leg
Åп tΩǎ
ÅPain- pain out of proportion to apparent injury
ÅParesthesiasςdecreased sensation usually in Deep Peroneal 

nerve distribution (first)
ÅParalysisςloss of motor function 2nd to increased pain, 

compartment pressures and neurologic impairment
ÅPulselessness- very late sign
ÅArterial occlusion that results from marked pressure 

increase within compartment
ÅSwollen low leg/calf
ÅShiny skin appearance
ÅPainful and/or diminished ROM ankle/toes
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ACUTE COMPARTMENT SYNDROME

ÅTreatment:

ÅRecognize possibility of compartment syndrome

ÅX-ray low leg if suspect fracture

ÅCompressive dressing/splint:
Åloosen dressing and spread splint to allow 

tissue expansion

ÅDocument neuro/vascular status frequently Q 1-2 hr

ÅNote skin changes

ÅElevate extremity above heart (ICE)

ÅAdmit patient for monitoring

ÅSerial Compartment Pressure passements

5hbΩ¢ 59[!¸ {¦wD9w¸
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NECROTIZING FASCIITIS

ÅOrganisms
ÅGroup A Streptococcus
ÅVibrio vulnificus- water borne

ÅCommon Entry
ÅCuts, puncture wounds, surgical wounds
ÅBurns
ÅInsect bites

ÅSymptoms
ÅRed, swollen
ÅPainful skin & worse pain with motion
ÅBlisters,  Ulcers
ÅSepsis

ÅTreatment
ÅEarly recognition
ÅAggressive Antibiotic therapy
ÅAggressive Surgical debridement
ÅControl medical conditions that can 

exacerbate infection
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IMMOBILIZATION
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IMMOBILIZATION

Importance of Immobilization

ÅReduce Blood Loss
ÅFemur Fx up to 1500 ml blood loss

ÅTibial Fx up to 1000ml  blood loss 

ÅPain reduction

ÅReduce damage to soft tissues 

ÅReduce or minimize compartment syndrome

ÅReduce spread if infection

Reduce Fx to minimize tissue injury

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 



IMMOBILIZATION
Fracture Blisters

ÅOccur 2nd to higher energy fx

ÅSkin adheres to bone and little subQfat

ÅResembles 2º burn (clear v. bloody)

ÅDevelop 6-48 hrs

ÅStaph/Strep colonization 

ÅImpacts treatment options

ÅNo consensus on Treatment
ÅDry dressing-Xeroform-Silvadene 

ÅDelays Surgery average 7 days 

ÅInfection complication
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UPPER EXTREMITY 
FRACTURES
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CLAVICLE FX
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Clavicle Fracture
Bone ð

ÅTriangular shaped - medial 1/3

ÅTubular shaped - middle 1/3
Flat shaped ðlateral 1/3

ÅMost fractures occur junction of                  
middle and distal 1/3 clavicle

ÅOccurs due to change in geometry 
of bone

ÅThinnest part of bone

ÅNo muscle and ligament coverage 
in this area

Craig EV: Fractures of the shoulder: Part II. Fractures of 

the Clavicle, in Rockwood CA, Green DP, Bucholz RW,

Rockwood and Greenôs Fractures in Adults, ed 3. 

Philadelphia, PA: JB Lippincott, 1991, vol 1 pp 928-990

Lateral third
Middle third Medial third

Superior

Anterior

Cross section
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Midshaft Clavicle Fracture

Trapezius muscle

Coracoclavicular
ligaments

Midshaft fracture
of clavicle

Sternoclavicular
ligaments

Sternoclcleidomastoid
muscle

Latissimus
Dorsi muscle

Pectoralis
muscle

Weight
of arm
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MID-SHAFT CLAVICLE FRACTURE

Factors in surgical management
ÅOpen or closed fracture 
ÅPain
ÅDisplaced fractures (>1.5 cm)/comminuted fx
ÅShoulder girdle shortening  (>2 cm)
ÅSkin impairment
ÅNeuro or vascular injury
ÅLoss Abduction strength
ÅGreater cosmetic deformity/failed conservative management
ÅGreater demand for overhead activity

AhnL, ShethU, Mid-Shaft Clavicle Fractures, Orthobullets.com, 10/28/2020, https://www.orthobullets.com/trauma/1011/midshaft-clavicle-fractures, accessed November 
17, 2020
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MID-SHAFT CLAVICLE FRACTURE

Treatment Options:

ÅIndications Non-op care
ÅMinimally displaced, < 1.5cm 

shortening, medically unfit for surgery

ÅNon-surgical management
ÅSling vs. Figure 8

ÅCompliance issues

ÅLess discomfort with sling

ÅPain medication

ÅActivity Limitations

ÅF/U 1-2 weeks 
Honeycutt MW, Fisher M, Riehl JT, Orthopaedic Tips: A Comprehensive 
Review of Midshaft Clavicle Fractures, JBJS JOPA 2019;7(3):e0053

Andersen et al: Treatment of Clavicle Fractures: Figure 8 vs. Simple 
Sling. Acta Orthop Scand 1987;58:71-74
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HUMERUS FX
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PROXIMAL HUMERUS FRACTURES

Epidemiology 
ÅCommon fx in older adults >65 yr. old
Å2-part fx most common ( Surgical neck & Greater Tubercle)
ÅBlood supply key to overall healing process
ÅHigh-rate osteonecrosis w/ 4-part Fx
ÅFemale > male
Factors contributing to Proximal Humerus fractures:
ÅAge/sex
ÅBone quality - osteoporosis
ÅFracture displacement 
ÅDiabetes

Attum B, Thompson JH. Humerus Fractures Overview. [Updated 2020 Aug 10]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2020 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK482281/

PencleFJ, VaracalloM. Proximal Humerus Fracture. [Updated 2020 Aug 16]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2020 Jan Available from: https://www.ncbi.nlm.nih.gov/books/NBK470346
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Neer Classification

Anatomic Segments

ÅShaft-Articular Head-Greater Tubercle-Lesser Tubercle

ÅParts considered: >1 cm displaced, 45 degrees angulation 
Å2-part
ÅArticular component- Fx line thru anatomic neck
ÅShaft Component - Fx line thru surgical neck ςmost common

Å3-Part
ÅArticular surface, thru anatomic neck, Humeral shaft & greater tubercle  
ÅArticular surface, thru anatomic neck, Humeral shaft & lesser tubercle 

Å4-Part
ÅVariation anatomic/surgical neck, great/lesser tubercle
ÅFracture / Dislocation

Triplet J, Proximal Humerus Fractures, Orthobullet.com, updated 7/19/2020 https://www.orthobullets.com/trauma/1015/proximal-humerus-
fractures, accessed November 15, 2020

Proximal Humerus Fractures
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PROXIMAL HUMERUS FX
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HUMERUS FX
Proximal Humerus

ÅTreatment considerations-
ÅMultifactorial

ÅAge

ÅFracture type

ÅPt expectations

ÅTreatment options
ÅNon-op

ÅORIF

ÅHemiarthroplasty

ÅReverse TSA

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 



PROXIMAL HUMERUS FRACTURE

Emergent Treatment

ÅaŀƧƻǊƛǘȅ ǘǊŜŀǘƳŜƴǘ άƘŀƴƎƛƴƎ ǎƭƛƴƎέ

ÅPain management

ÅSleeping postures

ÅEarly motion-elbow/Shoulder
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HUMERAL SHAFT FRACTURE
ÅEpidemiology

ÅUsual treatment is non-operative

ÅHigh Energy mechanism

ÅLow Energy: high suspicion for pathology fx

ÅPrimary Mechanism of injury
ÅDirect blow ςtransverse or comminuted fracture

ÅMVA
ÅIndirect blow ςspiral or oblique fracture

ÅFall ςelderly more common

ÅThrowing motionςless common

ÅConcern for Radial Nerve injury

Bounds EJ, FraneN, KokSJ. Humeral Shaft Fractures. [Updated 2020 Aug 24]. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2020 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK448074/
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HUMERAL SHAFT FRACTURE

Picture courtesy T Gocke, PA -C

Picture courtesy T Gocke, PA -C
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ÅHolstein-Lewis Fx
ÅAccounts for 7% all Humeral shaft fx
ÅLow Energy injury mechanism
ÅSpiral Fx 
ÅMiddle and Distal Humerus fx have  higher risk of 

developing radial nerve palsy injuries
ÅIncreased risk Radial nerve palsy compared to other 

Humerus shaft fx.
ÅFractures occurs point where Radial nerve runs thru the 

intermuscular septum
ÅRadial nerve contact bone and is less mobile
ÅDistal fragment displaced proximal and Radial nerve 

entrapping or lacerating the Radial nerve
ÅOutcome was excellent regardless of treatment 

(operative v. n on-op)
ÅFracture healing
ÅRadial nerve palsy recovery
ÅReturn of function ability 

EkholmR, PonzerS, TörnkvistH, AdamiJ, TidermarkJ. The Holstein-Lewis Humeral Shaft 
Fracture: Aspects of Radial nerve injury, Primary treatment, and Outcome. J OrthopTrauma. 
2008 Nov-Dec;22(10):693-7.

Humeral Shaft Fracture
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ÅTreatment options- Closed Fracture

ÅFrequent follow up and adjustment of hanging arm 
cast/brace/splint

ÅXray weekly x 3 weeks 

ÅBegin early wrist/hand ROM
ÅAcceptable post reduction alignment

Å<20Ǔanterior angulation

Å<30Ǔvarus

Å<15Ǔmalrotation

Å3cm shortening

ÅSurgical indications
ÅOpen Fx\Polytrauma

ÅVascular injury

ÅFloating Elbow

ÅObesity ςimmobilization difficulty 

Humeral Shaft Fracture
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SUPRACONDYLAR
HUMERUS FX
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BONY LANDMARKS

Radial

fossa

Lateral

epicondyle

Capitellum

Medial

epicondyle

Coronoid

fossa
Olecranon

fossa

Lateral

epicondyle
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SUPRACONDYLAR HUMERUS FX

Epidemiology

Å30% all Elbow fx
ÅSupracondylar 

ÅSingle Column fx- Lateral

ÅBi-column fx- heavy damage

ÅYoung men & older female

ÅFalls from standing height/high energy

ÅAssoc Injuries
ÅElbow dislocation 

ÅTerrible Triad

ÅFloating Elbow

ÅVolkmann Contracture - missed forearm 
compartment  syndrome
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SUPRACONDYLAR HUMERUS FX

Exam
ÅNeurovascular- assess frequently
ÅHigh suspicion for vascular injury

ÅGrossly unstable fx ςlimit motion

Acute treatment
ÅCompromised  Neurovascular
ÅEmergent vascular consult/CTA
ÅConcern for forearm compartment 

syndrome
ÅAdmit

ÅLong-arm  posterior splint vs DblSugar-
tong
Å<90º flexion

ÅSling
ÅPain management
ÅFollow up 3-5 days
ÅMost all elbow Fx require surgery
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ELBOW FX
-- RADIAL HEAD
-- OLECRANON
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ELBOW ANATOMY

Humerus

Lateral Epicondyle

Radial head

Radial Tuberosity

Medial Epicondyle

Olecranon Fossa

Olecranon

Ulna
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RADIOLOGY

Humerus

Olecranon

Ulna

Radial Head

Capitellum

Anterior Humeral Line

Radiocapitellar line
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RADIOLOGY

Fat Pad Sign

Synovial space

Fat pad

Effusion

Fat pad
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RADIAL HEAD FX
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RADIAL HEAD FX 

Epidemiology 

ÅMost common elbow fx 

ÅInjury mechanism- FOOSH, elbow  extended  & forearm pronated

Å35% assoc. injuries
ÅLCL sprain (80%)

ÅEssex-Lopresti injury

ÅFx Coronoid/Olecranon- ELBOW DISLOCATION 

Exam

ÅSwollen & tender lateral elbow

ÅPain with Pronation/Supination
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RADIAL HEAD FX

Radiographs

ÅAP, lateral & radial head view

ÅRadial head view: oblique lateral 
ÅHelps see subtle fx radial head

ÅCheck for Fat Pad signs

ÅCȄ ¢ƻƭŜǊŀƴŎŜǎΥ wǳƭŜ ƻŦ оΩǎ (Radin & Riseborough, JBJS-A, 1966)

Å1/3 radial head fx

Å3mm displacement/diastasis

Å>30 degrees angulation

ÅCT Scan

ÅNeeded with comminuted fx radial head

ÅHelps with surgical preplanning
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MASON CLASSIFICATION

Mason (1954)

Type I Type II Type III
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MASON TYPE I

Pictures courtesy TGocke, PA -C
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MASON TYPE II

Pictures courtesy TGocke, PA -C
Pictures courtesy TGocke, PA -C
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MASON TYPE III

Pictures courtesy TGocke, PA -C
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RADIAL HEAD FRACTURE

Treatment

ÅSling vs Sugar-tong splint
ÅSling - low demand patient/ elderly

ÅSugar-ting ςHigh demand
ÅAthletes, laborers, non-compliant, failed sling

ÅSugar-tong gets a sling

ÅPain management

ÅLimit Activity

ÅFollow up 1 week
ÅMay begin ROM exercises 

ÅWill need serial x-rays till healed

ÅAll displaced comminuted Fx will require surgical stabilization or Radial head 
replacement

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 



OLECRANON FX
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OLECRANON FX 

Epidemiology 

ÅBimodal injury distribution
ÅYoung- High energy
ÅElderly fall standing height

ÅInjury mechanism-
ÅDirect blow leads to comminuted fx
ÅFOOSHE Transverse fx

Å35% assoc. injuries
ÅLCL sprain (80%)
ÅEssex-Lopresti injury
ÅFx Coronoid/Olecranon

Exam

ÅSwollen & tender lateral elbow

ÅPain with Pronation/Supination
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OLECRANON  FX

Radiographs

ÅAP, & Lateral Elbow 

ÅFracture pattern
ÅAvulsion

ÅTransverse

ÅOblique

ÅCT Scan

ÅExam
ÅLimited Elbow Flex\Ext ROM

ÅPalpable defect olecranon

ÅSkin lesion
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OLECRANON FX

Treatment

ÅMost Olecranon fx will need surgical stabilization
ÅStabilization allows for earlier ROM 

ÅImmobilize in Long-arm posterior splint
ÅElbow flexed to 45-90º

ÅSling

ÅPain management 

ÅFollow up 1 week
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FOREARM FX
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FOREARM FRACTURES

Etiology

ÅInjury Mechanism:

ÅDirect blow- High energy vs. ground fall

ÅFOOSH w/ pronated hand/forearm =- axial load

ÅCar accident

ÅGunshot wounds/Farm-Industrial 
ÅSignificant soft-tissue injury

ÅOpen Fx with nerve ςvascular injury

ÅRefer to Gustilo classification (classification of open fractures)

ÅDelays in surgery lead to increased risk of proximal radioulnar 
synostosis
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RADIUS AND ULNA SHAFT FRACTURES
ÅSymptoms
Ågross deformity, pain, swelling
Åloss of forearm and hand function

ÅPhysical exam
ÅCheck forearm compartments
ÅHigh suspicion compartment syndrome

ÅPain with passive stretchof digits
ÅPain out of proportion

ÅAssess radial and ulnar pulses
ÅCheck  Median, Radial, and Ulnar nerve function

ÅNeurovascular
ÅMedian nerve: finger flex/Make a fist
ÅAIN-άhYέ ǎƛƎƴ όCƭŜȄƻǊ tƻƭƭƛŎƛǎ [ƻƴƎǳǎύ

ÅRadial nerve: Wrist/Finger extension
ÅtLbΥ  ά¢ƘǳƳōǎ ǳǇέ ǎƛƎƴ ό 9ȄǘŜƴǎƻǊ tƻƭƭƛŎƛǎ [ƻƴƎǳǎύ

ÅUlnar Nerve: Finger ABD/ADD 

ÅAssess elbow & wrist for associated injury
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FOREARM FRACTURES

Radiographic Exam

ÅAP/Lateral/Oblique views
ÅAP & lateral: 
ÅForearm to include wrist and elbow 
Åradial head will bisect Capitellum
Ågood radiocapitellar apposition on alignment

ÅRadial fx location predictive of DRUJ instability
Å>7.5 cm above DRUJ 
Åhigher likelihood of instability at DRUJ 55%

ÅLook at alignment of distal ulna - lateral
ÅUlna should bisect base of 4th and 5th metacarpal

ÅRadius & ulna should be aligned same plane
© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 
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RADIUS & ULNA SHAFT FX
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RADIUS AND ULNA SHAFT FRACTURES

Treatment

ÅNonoperative- ADULTS

ÅIsolated, nondisplaced fractures

ÅNightstick fx ςisolated distal 2/3 ulna shaft fx 
Å< 50% displacementand

Å< 10ϲof angulation

ÅHigh union rates

ÅSugar-tong cast or functional fx brace 
ÅInterosseous mold: hand supinated, and forearm flattened
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RADIUS AND ULNA SHAFT FRACTURES

Treatment ςADULTS

ÅSugar-tong splint & Sling

ÅPain management

ÅFollow up 1 week

ÅOperative ςOpen Reduction Internal Fixation (ORIF)
ÅDisplaced distal ulna & Proximal ulna fxs
ÅALLradial shaft fxs
ÅALLboth bone fxs
ÅALLopen fractures
ÅSegmental bone loss
ÅComminuted fx >1/3 length of shaft
ÅForearmnonunion

ÅMost important structure to restore: radial bow
ÅExternal Fixation ςtemporary/open wounds
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RADIUS AND ULNA SHAFT FRACTURES

Pediatric Fx
ÅMore growth & remodeling potential the better the 

outcome

ÅMost will be reduced with good alignment

ÅReduction undersedation and bedside Fluoroor 
Anesthesia with Fluoro

ÅLong arm cast vs sugar-tong with a wrap over

ÅSerial follow- ups & x-rays

ÅSurgery

ÅOpen fx 

ÅNeurovascular compromise
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MONTEGGIA FX
&
GAELEAZZIFX
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MONTEGGIA & GALEAZZI FX ςMU-GR 

Monteggia FX

MU-Gr

ÅUlna Fx with Radial head injury
ÅRadial head FX

ÅRadial head Dislocation

Galeazzi Fx

Mu-GR
ÅRadius Fx

ÅDRUJ instability/Injury
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GALEAZZI FRACTURES
ÅGaleazzi Fx

ÅDefined as: Fracture mid to distal 1/3 radius shaft with dislocation at Distal Radioulnar Joint 
(DRUJ)

ÅDorsal dislocation of distal ulna most common DRUJ disruption

ÅAvulsion fx at ulnar styloid is tip to be suspicious for DRUJ injury 

ÅMajority unstable if radial fracture is <7.5 cm from demarcation (closer to the wrist)

Å7% all forearm fractures 

ÅHigher risk: sports, osteoporosis, post-menopausal

Å40% complication rate, 2-10% mal/non-union rate

Å1 in 4 Radial shaft fx is a true Galeazzi fx.

ÅFalls
ÅFOOSH wt on the pronated hand at time of injury causes subluxDRUJ & dorsal angulation of radial fx

ÅLocation of radial fx in proximity to DRUJ has some bearing on potential for DRUJ instability

ÅMore distal fracture = higher risk of instability

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 



ÅGaleazzi Fracture

ÅRadius fracture and DRUJ 
injury

ÅUlnar styloid fx

Åwidening of DRUJ on 
AP view

Ådorsalor volar 
displacement ulna

ÅBest seen lateral 
view

Åradial shortening 
όҗрƳƳύ
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Radius fracture

Dorsal displacement - ulna

GALEAZZI FRACTURES



MONTEGGIA FRACTURE

Monteggia Fracture 

ÅDefined as: Proximal 1/3 ulnar fracture with associated radial 
head dislocation

Etiology

ÅMore common in children- peak incidence 4-10yo

ÅRare in adults

ÅDelayed diagnosis >2-3 weeks = increased risk complication 

Injury Mechanism 
ÅFall with blow to forearm, Elbow /forearm Hyperpronated

ÅEnergy transmitted thru Interosseous ligament

ÅCauses rupture of proximal Quadratus & Annular Ligament 

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 



MONTEGGIA FRACTURE
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Ulnar fracture

Radial head dislocation



MONTEGGIA FRACTURE

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 

Photo courtesy TGocke, PA -C 

Radial Head dislocation 

Proximal Ulnar Shaft fx



MONTEGGIA FRACTURES

Treatment

ÅClosed reduction - temporary solution
ÅRelax tension on soft-tissues

ÅRadial head may not reduce 2nd to Annular ligament entrapment
ÅSplint/Cast: long arm

ÅForearm neutral to supinated position

ÅElbow flexed to 100 degrees to relax biceps pull 

ÅSurgical correction is primary means of treatment
ÅUnstable fracture

ÅPlate fixation Ulna & reduce Radial head

ÅLong-arm splint, hand supinated

ÅConcern for post-op elbow stiffness
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DISTAL RADIUS FX
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DISTAL RADIUS FRACTURES
Epidemiology 
ÅDistal Radius (DR) [& Ulna] fx account for 25% all UE fx

ÅDR fx increasing 2%/yr men, 3.4%/yr female 50-59 yrsof age

ÅBimodal distribution: younger males and older females
ÅKids<18: Peak 12-14 yrsboys, 10-12 old girls
ÅDecreased level skeletal mineralization & density w/ puberty

ÅAdults > 50: Peak Caucasians >65 yrsold
ÅOsteoporosis common risk factor
ÅPrior fx > age 50
ÅSteroid use
Å>75 yrsold w/ dementia
ÅIntra-articular fx more common in females w/ DM

ÅContributing Factors: Obesity, osteoporosis, DM, Tobacco use
MeaikeJJ, KakarS, management of Comminuted Distal Radius Fractures: A Critical Review, JBJS Reviews 2020;8(8)e20.00010

PorrinoJA, Maloney E, Scherer K, et al Fracture of the Distal Radius: Epidemiology and Premanagement Radiographic Characterization, American 
Journal of Roentgenology2014203:3,551-559

CorsinoCB, Reeves RA, SiegRN, Distal Radius Fractures, StatPearls, Treasure Island, FL, StatPearls Publishing Jan 2020
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DISTAL RADIUS FRACTURE
Radiographs
ÅRadial Height
ÅMeasured from Posterior-Anterior (PA) projection
Å2 lines perpendicular to long axis Radius
ÅParallel to Radial Styloid 

ÅParallel to Ulnar articular surface

ÅNormal 12 mm - approximate (ulnar negative)
ÅExcessive Radial shortening ? Assoc. tear of TFCC

PorrinoJA, Maloney E, Scherer K, et al Fracture of the Distal Radius: Epidemiology and 
Premanagement Radiographic Characterization, American Journal of 
Roentgenology2014203:3,551-559

Radial Height
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DISTAL RADIUS FRACTURERadiographs

ÅRadial Inclination
ÅDefined as : angle between a line perpendicular to the 

Radial central axis and a line drawn along the Radial 
articular surface

ÅArticular surface Radius 23º normal Radial inclination

ÅNormal range: 13-30º

ÅLoss of Radial Inclination reflects fracture v. malunion

PorrinoJA, Maloney E, Scherer K, et al Fracture of the Distal Radius: Epidemiology and Premanagement 
Radiographic Characterization, American Journal of Roentgenology2014203:3,551-559

Radial Inclination
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DISTAL RADIUS FRACTURE
Radiographs

ÅVolar/Palmar Tilt 

ÅDefined as ςangle between a line perpendicular to the central 
Radial axis and a line connecting the dorsal and volar margins of 
the articular surface of the distal [as seen on lateral projection]

ÅLoss of volar tilt is seen with acute distal Radius fx or malunion

ÅNormal 10 º

PorrinoJA, Maloney E, Scherer K, et al Fracture of the Distal Radius: Epidemiology and Premanagement Radiographic Characterization, 
American Journal of Roentgenology2014203:3,551-559
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FRACTURE DESCRIPTION
ÅFx location

ÅOpen v. Closed: 
ÅGustilio-Anderson classification

ÅNeurovascular status

ÅAngulation: direction fx apex

ÅDisplacement vs. Non-displaced

ÅComminution

ÅImpaction

ÅRotation

ÅArticular extension 

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 

Photos courtesy TGocke PA -C



/h[[9{Ω Cw!/¢¦w9{
Defined as: distal radius fx, dorsal comminution-angulation-displacement, radial 

shortening & Ulnar styloid fx

ÅMetaphyseal fx 1.5cm proximal to Carpal articulation

ÅTypically - non-articular w/ dorsal displacement
ÅMore severe fx  considered with intra-articular comminuted appearance 

(dorsal)

ÅDorsal displacement/angulation principle distal fx fragment

ÅYoung- time of puberty 2nd to lower bone mineralization 
ÅHigher energy ςsports 

ÅElderly- Women > men
ÅFalls
ÅOsteoporosis

Summers K, Fowles SM. Colles' Fracture. 2020 Aug 10. In: StatPearls   Treasure Island (FL): StatPearls Publishing; 2020 Jan X
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/h[[9{Ω Cw!/¢¦w9{RADIOGRAPHS

ÅCommon X-ray views: Posterior-Anterior (PA), Lateral 
and Oblique 
ÅPA View - Radial shortening, Scapholunate 

widening, Ulnar variance, Ulnar styloid fx
Å2ndǾƛŜǿ /ŀǊǇŀƭ !ǊŎƘŜǎ όDƛƭǳƭŀΩǎ ŀǊŎƘŜǎύ

ÅLateral X-ray wrist
ÅLoss volar/palmar tilt
ÅDorsal cortex comminution
ÅSuperimposed Ulna on Radius (DRUJ)
ÅHand follows distal radius fx fragment

ÅOblique-
ÅDorsal cortex comminution
ÅIntra-articular comminution

PorrinoJA, Maloney E, Scherer K, et al Fracture of the Distal Radius: Epidemiology 
and Premanagement Radiographic Characterization, American Journal of 
Roentgenology2014203:3,551-559
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HEMATOMA BLOCK

ÅInject Hematoma from dorsal aspect of wrist
Å5ml 1% Lidocaine & 5ml 0.5% Bupivacaine

Å10ml 1% Lidocaine

ÅSterile prep & technique

ÅhŎŎΦ ƴŜŜŘ ŦŜǿ ƳƭΩǎ ŀǊƻǳƴŘ ǳƭƴŀǊ ǎǘȅƭƻƛŘ ǘƻƻ

ÅNo monitoring required

ÅRisks: 
ÅInfection & LA toxicity

ÅDo not use once > 24hrs old as hematoma 
organized 
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DISTAL RADIUS FX REDUCTION
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/h[[9{Ω Cw!/¢¦w9
Treatment

ÅNon-op
ÅMajority of Colles- type distal radius fx do not need surgical 

intervention
ÅDisplaced, extra-articular, non-comminuted fx are the best 

with Closed reduction.
ÅReduction maneuver

ÅTraction of the hand
ÅCounter-traction @ the elbow
ÅRe-produce deforming force ςάǳƴƭƻŎƪέ ǘƘŜ ŦǊŀŎǘǳǊŜ
ÅVolar-medial force applied to distal Radius fragment
ÅPronated position overcomes deforming supination force

ÅImmobilize in sugar-tong splint 
ÅPost-reduction x-ray
ÅPost-reduction exam: neurovascular intact
ÅFollow up in 1 week for re-imaging

MeaikeJJ, KakarS, Management of Comminuted Distal Radius Fractures: A Critical Review, 
JBJS Reviews 2020;8(8)e20.00010
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DISTAL RADIUS FRACTURESRadial Styloid Process Fracture 
Åά/ƘŀǳŦŦŜǊΩǎ ŦȄέΣ IǳǘŎƘƛƴǎƻƴ ŦȄ

ÅIntra-articular fx of Radial Styloid

ÅFOOSH Injury mechanism with blow to dorsal wrist 
ÅCausing wrist dorsiflexion-ABDuction & scaphoid compression into Radial 

styloid

ÅRadioscaphocapitate ligament avulses the Radial styloid

ÅDistraction forces from Brachioradalis & Wrist/finger extrinsic Flex/Ext

X-Ray Images

ÅAnterior-Posterior(AP) v. PA and Lateral views [Oblique optional]

ÅAP view w/ wrist Ulnar deviated best to see Scapholunate (SL) gap 

ÅClenched fist view: Longitudinal compression load widens SL gap

CorsinoCB, Reeves RA, SiegRN. Distal Radius Fractures. [Updated 2020 Aug 11]. In: StatPearls [Internet]. Treasure Island (FL): 
StatPearls Publishing; 2020 Jan-.

²ƘŜŜƭŜǎǎ /!Σ /ƘŀǳŦŦŜǊΩǎ CǊŀŎǘǳǊŜΥ RadailStyloid Fractures, Wheeless Online, https://www.wheelessonline.com/joints/chauffeurs-
fracture-radial-styloid-fractures/, retrieved Jan 28, 2021

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 
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DISTAL RADIUS FRACTURES

{ƳƛǘƘΩǎ CǊŀŎǘǳǊŜ
ÅEpidemiology
ÅExtra-articular distal Radius w/ volar displacement
ÅIntra-ŀǊǘƛŎǳƭŀǊ {ƳƛǘƘΩǎ LLL Ґ ±ƻƭŀǊ .ŀǊǘƻƴ
ÅHand /wrist follows Radius fragment
Å5% all distal Radius fractures 
ÅGarden Spade deformity

ÅFall backward on of palmar flexed wrist or direct blow dorsal 
wrist
ÅVolar displacement also seen fall on palmar hand

ÅHighest incident young males/older females
ÅHigh energy falls young
ÅOsteoporotic  bone elderly

Schroeder JD, VaracalloM. Smith's Fracture Review. [Updated 2020 Aug 15]. In: StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing; 2020 Jan-.

Picture courtesy T Gocke, PA -C
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DISTAL RADIUS FRACTURES
{ƳƛǘƘΩǎ CǊŀŎǘǳǊŜ
ÅXray:
ÅAP, Lateral & Oblique ςusual images

ÅTraction view ςoptional

ÅPathology to identify

ÅExtra/Intra-articular, dislocation carpus

ÅRadial deviation

ÅUlnar variance

ÅDRUJ alignment

ÅCT Scan 
ÅComminuted intra-articular fractures

ÅClarifies fractures fragments & quantifies articular surface injury

Schroeder JD, VaracalloM. Smith's Fracture Review. [Updated 2020 Aug 15]. In: StatPearls [Internet]. 
Treasure Island (FL): StatPearls Publishing; 2020 Jan-.
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DISTAL RADIUS FRACTURES5ƻǊǎŀƭ .ŀǊǘƻƴΩǎ CǊŀŎǘǳǊŜ
ÅDefined as distal Radius fx that extends thru the dorsal articular 

surface w/ assoc. dislocation of the Radiocarpal jt
ÅNo disruption of the Radiocarpal ligament
ÅArticular surface fx distal Radius remain connected to proximal carpal row

ÅInjury pattern dependent on age
ÅElderly women, osteoporosis, falls from standing height

ÅPathophysiology
ÅCompression injury w/ marginal shearing fx of distal Radius
ÅFall on outstretched pronated wrist
ÅTriangular fragment Radius displaced dorsally w/ carpus
ÅStabilizer's wrist: Radiocarpal ligaments, jt capsule Scaphoid & Lunate 

fossa 

Szymanski JA, Reeves RA, Carter KR. Barton's Fracture. [Updated 2020 Jul 2]. In: StatPearls [Internet]. Treasure Island 
(FL): StatPearls Publishing; 2020 Jan

²ƘŜŜƭŜǎǎ /!Σ 5ƻǊǎŀƭ .ŀǊǘƻƴΩǎ CǊŀŎǘǳǊŜΣ ²ƘŜŜƭŜǎǎ ¢ŜȄǘōƻƻƪ ƻŦ hǊǘƘƻǇŀŜŘƛŎǎ 
https://www.wheelessonline.com/trauma-fractures/dorsal-bartons-fracture-dorsal-shearing-frx/, accessed February 
2, 2021
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DISTAL RADIUS FRACTURES±ƻƭŀǊ ώwŜǾŜǊǎŜϐ .ŀǊǘƻƴΩǎ CǊŀŎǘǳǊŜ
ÅVolar displaced fx of distal Radius w/ Volar subluxation/dislocation 

Radiocarpal jt. 

ÅXray:
ÅFx extends thru intra-articular Radius  [dorsal or volar]
ÅFx Fragment wedged shaped
ÅCarpus displaces proximal  volar 2nd to deforming forces
ÅMost fx require CT scan

ÅTreatment 
ÅMost require ORIF 2nd to displacement (volar plate, buttress plate, CRPP)
ÅClosed reduction fails due to palmar displacement 
ÅNon-displace fx most conducive to cast immobilization

Szymanski JA, Reeves RA, Carter KR. Barton's Fracture. [Updated 2020 Jul 2]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2020 Jan

²ƘŜŜƭŜǎǎ /!Σ ±ƻƭŀǊ .ŀǊǘƻƴΩǎ CǊŀŎǘǳǊŜΣ ²ƘŜŜƭŜǎǎ ¢ŜȄǘōƻƻƪ ƻŦ hǊǘƘƻǇŀŜŘƛŎǎ https://www.wheelessonline.com/trauma-
fractures/volar-bartons-fractures/, accessed February 2, 2021
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DISTAL RADIUS FRACTURES
Die-Punch  Fracture

ÅDefined as 
ÅIntra-articular distal Radius fx w/ depression into Lunate 

fossa

ÅInjury Mechanism
ÅAxial load distal Radius

ÅRadiology
ÅTraditional X-ray views

ÅCT scan for comminuted fx with > 2mm displacement 

ÅTreatment
ÅSurgical intervention, no non-op options

ÅElevation of articular surface w/ stabilization distal radius fx.

AhnL, Vitale M, Franko O, Distal Radius Fractures, Orthobullets, 
https://www.orthobullets.com/trauma/1027/distal-radius-fractures, updated 1/9/2021, 
retrieved 2/16/2021
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CARPAL FX
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CARPAL BONE INJURIES

Scaphoid Fx ςnavicular

ÅEpidemiology 
ÅMost frequently fractured carpal bone

ÅApproximately 15% of all acute wrist injuries

ÅTransverse fx pattern considered more stable & best healing 
prognosis

ÅMechanism of Injury:

ÅFall on outstretched hand (FOOSH)

ÅAxial load to wrist/carpal bones

ÅSome radial deviation & Hyperpronation

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 



SCAPHOID FRACTURE
3 parts: proximal & distal poles, waist

ÅMost fx occur @ waist 70% all Scaphoid fx. 

ÅProximal pole poor healing prognosis 2nd blood 
supply    (highest rate AVN) [20%] 

ÅDistal pole most common fx location in kids 
(ossification center) [10%]

Physical Exam

ÅAnatomic snuffbox tenderness 

ÅVolar wrist pain navicular tuberosity

ÅAxial loading of the thumb ςmost 
sensitive & most specific [Gillion 2021]
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CARPAL BONE INJURIES

Scaphoid Fx- Radiographs [Gillion 2021]

ÅWrist x-rays: PA/PA grip, Lateral& Oblique, 

ÅSuspect scaphoid fx, snuffbox pain, FOOSH

Åscaphoid view: 30-degree wrist 
extension, 20-degree ulnar deviation

Ånegative x-ray & high suspicion for fx: 
repeat x-ray 14-21 days

ÅOsteolysis 2nd to bone healing should be 
present in 1-3 weeks

ÅImmobilize in Thumb Spica splint/cast 
until follow up x-ray

Picture courtesy TGocke, PA -C
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CARPAL BONE FRACTURESScaphoid Fx

Treatment:

ÅImportant Initial treatment:

ÅSuspect occult scaphoid fx
ÅInitial recognition of potential injury mechanism

ÅThorough physical examination 

ÅComprehensive review of initial radiographs

ÅThumb spica splint vs. cast

ÅInitial immobilization for 14-21 days

ÅRepeat x-ray on follow up exam

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 
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HAND-
METACARPAL  FX
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BONY ANATOMY

ÅPhalanges: 14

ÅSesmoid: 2

ÅMetacarpals: 5

ÅCarpals

ÅProximal row: 4

ÅDistal row: 4

ÅRadius and Ulna

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 
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METACARPAL FRACTURES

Anatomy Review

ÅIndex & Long (middle) fingers least mobile

ÅRing & Small fingers more mobile & articulate with Hamate 

ÅThumb most mobile 2nd to articulation with carpus

ÅPalmar & Dorsal Interossi muscles originate for MC shafts

ÅIntrinsic Muscles

ÅExtrinsic Muscles 

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 



METACARPAL FRACTURES

Epidemiology

ÅMost fractures of the hand are to the metacarpal (MC)

ÅMetacarpal neck most common injured & 5th metacarpal most often injured

Å30% of all hand Fx are to the Shaft 

ÅMen highest incidence of metacarpal injuries

ÅAverage age injury 10-30 yrs

ÅFx located by location: Head- Neck ςShaft  - Base

ÅTreatment metacarpal fx based on finger and fx  location 

ÅConsider other injuries

ÅLacerations ςopen fx ςcompartment injuries- Infection 

Borchers JR, Best TM, Common Finger Fractures and Dislocations, Am Fam Physician 2012, 85;(8):805-810

Wieschhoff GG, Sheehan SE, Wortman JR, et al, Traumatic Finger Injuries: What the Orthopaedic Surgeon Wants to Know, RNSA 2016;36(4):1106-1128
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METACARPAL FRACTURES

Metacarpal Neck FX

ÅIndex & Long Fingers

Å15 degrees angulation

ÅRing Finger

Å30-40 degrees angulation

ÅSmall Finger

Å50-60 degrees angulation

ÅSome cases 70 degrees angulation shown not 
to have significant impairment hand function

Wieschhoff GG, Sheehan SE, Wortman JR, et al, Traumatic Finger Injuries: What the 
Orthopaedic Surgeon Wants to Know, RNSA 2016;36(4):1106-1128

Nelson, Wongworawat: Tolerances, 3rd edition 2009

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 

X-rays  courtesy Tom Gocke PA-C Library 



HUMAN BITE INJURY

Clenched fist striking mouth/tooth ςάCƛƎƘǘ ōƛǘŜά

ÅTooth penetrates skin/joint/tendon-
sheath/periosteum 

ÅMore common in adult males & boys

ÅDorsal aspect hand
Å 3rd/4th MCP joint common location
ÅTendon laceration
ÅJoint Capsule violated
ÅDelayed presentation ςgrossly infected

ÅSurgical emergency w/ or w/o assoc. fracture
ÅIV ABX  
ÅTetanus
ÅHepatitis/HIV ?

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 

Clenched fist injury

Kennedy SA, Human and Other Mammalian Bite Injuries of the Hand: Evaluation and Management; JAAOS January 2015



METACARPAL FRACTURES

Metacarpal Shaft FX

ÅMinimal displacement

ÅNO malrotation

Å<5mm shortening

Å10 degrees coronal angulation any MC

ÅIndex & Long Fingers
Å0 degrees sagittal angulation

ÅRing & Small Fingers
Å20 & 30 degrees sagittal angulation 

respectively
Nelson, Wongworawat: Tolerances, 3rd edition 2009

Wieschhoff GG, Sheehan SE, Wortman JR, et al, Traumatic Finger Injuries: What 
the Orthopaedic Surgeon Wants to Know, RNSA 2016;36(4):1106-1128

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC.  ALL RIGHTS RESERVED 
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Metacarpal Shaft fx ςNon-operative Treatment
ÅNondisplaced metacarpal Shaft fractures
ÅTransverse
ÅOblique ??

ÅDisplaced fx with closed reduction and acceptable 
alignment
ÅStable fx pattern pre & post reduction
ÅMinimal shortening metacarpal (cosmetic)
ÅNO malrotation

WieschhoffGG, Sheehan SE, Wortman JR, et al, Traumatic Finger Injuries: What the 
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CASCADE SIGN

ÅNormal ÅAbnormal
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METACARPAL BASE FRACTURES

Metacarpal Base fx ς

ÅExtra-articular: Tx like MC Shaft

ÅIntra-articular: Tx based on malalignment
ÅMalalignment Leads premature OA, weak grip & poor ROM

ÅaƻǊŜ ¦ƭƴŀǊ a/Ωǎ ŀƭƭƻǿ ŦƻǊ ƳƻǊŜ wha Ϫ /a/ jts. Leading to 
more noticeable malalignment

ÅExam

ÅAssess for Rotational deformities & weakness

ÅReview X-ray studies
ÅIf Intra-articular or appear comminuted with ? Intra-

articular extension need CT scan
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METACARPAL BASE FRACTURE

ÅInitial Treatment

ÅRecognize injury seen on x-ray

ÅAssessment for malrotation deformities & grip strength changes (hand 
dynamometer)

ÅApplication Ulnar/Radial gutter splint intrinsic plus position

ÅVolar /dorsal blocking splint 

ÅConsider CT Scan hand 

ÅOrtho Hand/Plastics Hand follow up  within <1 week of CT scan being done

ÅSurgery vs. Thermoplastic splint/Cast immobilization

ÅNeeds close follow up if treated conservatively 

Bernstein D, Metacarpal Base Fractures ςSurgical vs. Conservative care, November 1, 2019 ςPersonal conversation 
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