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LEARNING OBJECTIVES

At the end of this lecture attendees will-berable to

Describe fractures based on location, angulation, displacement & soft tissue injuries
Recognize and describe factors associated with 'acute fractures

Describe exam maneuvers essentialfor acute fractures

Describe essential immobilizationstechniqguessfor acute fractures

Recognize and describe differences infractures thatirequire emergent treatment vs
those that can be sent home and follow up in the office

Recognize and treat Fractures of.the UpperExtremity (UE)

Recognize and Treat Fracturés of the Lower Extremity (LE)
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TTE ON

* Necrotizing Fasciitis
* Long Bone Fractures

-DMocaV %/Dsocaton
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* Open Fractures
* Frequently che
* Frequently che
* Tetanus status
* Circumstances
* Dirty wounds need specia
* Farm-Water-Work

~

Or

sensation/
“don’t knc

D0O0S

ention
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e - opai FRACLliRES <
e Pay attention to wound Size k & (-j

* Indication of injury ene ' N\
* High energy leads to more damage
* High energy think compartment/sy

* Hand

* Forearm

* Thigh/Gluteal

* Low Leg

* Foot

* High energy think ass
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ANDERSON CLASSIFICATION

Skin injuries associated with Open Fractures

* Grade 1- skin opening of 1cm orn less, minimal muscle.contusion, dsually inside out
mechanism

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

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

* Grade 3b-extensive soft tissue injury withgeriosteal stripping requiring flap)advancement or free
flap

* Grade 3c- Includes 3bsinjury plus vasculardnjurysequiring repair
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Antibiotic Coverage
e Cover for Gram + or

* Cefazolin most co on

f‘i

<50kg: 1 gram IV g 6-8 hrs
50-100kg: 2 gram IV g 6-8 hrs
>100kg: 3gram IV g 6-8 hrs
PCN allergy- Clindamycin 900mg IV q

Continue for 48hrs or 24 h
wound coverage
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BASTU RBRiMINDE?S
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* Complete Ph
* Appropriate magin/
* Frequent follow up ex

* Frequent neuro/vasculz

* Adequate Immobilization
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* Fx location
* Open v. Clos

* Displacement vs. Non- -
* Comminution '
* Impaction
* Rotatio

e Arti
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TE COMPARTMENT SYNDROME
* Acute Compartment Syndrome is a CLINICAL diagnosis

* ACUTE SURGICAL EMERGENCY

* Increased pressure in confined anatomi¢’space that€an irreversibly damage tissue

* Two Causes
 Constriction: Application of compression dressing/splint that does not allow tissue
to swell or expand

* Expanding Volume: traumatic tissue injury in econfined space with bleeding/edema

e Blunt trauma — Crush.injury
* Long bone fx (closed) Tibia most common
* Revascularization edema

* Forearm Fx, Hand, Tibia, Foot, Gluteal, Peds supracondylar elbow fx
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uma causesincreased pressure in'compartments

* Venous drainage in compa 1t impaire

* Capillary beds become conge and lo
to perfuse muscle/nerve tissue and isc

* Tissue eventually begins to id

Arterial supply irreversible impaire
relieved within 4-8 h

S RCUTECOMPARTMENT SYNDROME S
OME? 3 @0

* Mechanism
 Bleeding 2" to

eath oc

and tissue (if pressure not
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OMR?RTIVLEN{ SYND.iOME <
* Symptoms

* Recognizee I e based on

trauma to low eg

pain out of proportlon to apparent injury

* Paresthesias — ¢ ed se usuga Deep Peroneal
nerve distribution (first)

* Paralysis — loss G or fun
compartment pressuresand neurc

* Pulseles - very oN

| occlusi , r

crease wi compa
en low leg/calf
iny skin appearance
* Painful and/or diminished ROM ankle/toes

ONQO

nd to increased pain,
ic impal t

s from marked pressure

en
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ml\(ﬁlﬂ{ SYﬁOME I
A

* Treatment:

* loosen dressing a
tissue expansion

DON’T DELAY SURGERY
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* Organisms
* Group A Streptoco
* Vibrio vulnificus- water borne

* Early recognition
Aggress ibiotic therapy
*' gical debridement

ical conditions that can
)ate infection

* Common Entry
e Cuts, puncture wounds, surgical w.
* Burns
* Insect bites

* Symptoms
* Red, swollen
* Painful skin & worse
* Blisters, Ulcers
* Sepsis

ontrg
exacCe
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IMMOBILIZATION




 Reduce Blood Loss

* Femur Fx up to 1500
e Tibial Fx up to 1000

| blood loss
blood loss

Pain reduction

Reduce damage to soft tissues

Reduce or minimize compart

Reduce spread if infecti

Reduce Fx to minimize tissue injury
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Fracture Blisters

* Occur 2" to higher en
e Skin adheres to bone and little subQ fat

4 )

Resembles 22 burn/(clear v. blooc
Develop 6-48 hrs
Staph/Strep colonization

Impacts treatment options

No consensus on Trea

* Dry dressing-Xeroform-Silvadene

erage 7 days

Infection complication
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UPPER EXTREMITY
FRACTURES
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Clavidle Fracture

Bone -
« Triangular shaped- medial 1/3 Lateral il 1 viddie thita!  Medial third

« Tubular shaped- middle 1/3
Flat shaped - lateral 1/3

« Most fractures occur junction of -
middle and distal 1/3 clavicle | L

« Occurs due to changeinigeometry
of bone

- Thinnest part of bdne :
No muscle andfigdment coverage Cof il |

|

I

e S

I_ o .
I -
. . | .
INn this area | .
I
Craig EV: Fractures of the shoulder: Part Il. Fractures of
the Clavicle, in Rockwood CA, Green DP, Bucholz RW,

Rockwood and Green'’s Fractures in Adults, ed 3.
Philadelphia, PA: JB Lippincott, 1991, vol 1 pp 928-990
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idshaft ClaviCle kracture
o o ST':)JcIcIeidomosToid
: T

Trapezius myscls 7 /‘/1
: L

Coracoclavicular >y
ligaments //

steérnoclavicular
ligaments

atissimus
Dorsi muscl
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 Pain

 Displaced fractur
« Shoulder girdle shortening (>2
« Skin impairment

« Neuro or vascular injury
« Loss Abduction strength
» Greater cosmetic deformi
« Greater demand for ov

Ahn L, Sheth U, Mid-Shaft Clavi
17, 2020

Open or closed fra

(>1.5 cm)/commir

ative managemen

Fractures, Orthobullets.com, 10/28/2020, Attps://www.orthobullets.com/trauma/1011/midshaft-clavicle-fractures, accessed November
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https://www.orthobullets.com/trauma/1011/midshaft-clavicle-fractures

— | Hk LAVLCLIi FRAGTRE l

Treatment Options:

 Indications Non-op
« Minimally displaced; < 1.5cm
shortening, medically unfit for surge
* Non-surgical management
« Sling vs. Figure 8
« Compliance issues
» Less discomfort with sling
« Pain medication
« Activity Limitatio
* F/U 1-2 weeks

Honeycutt MW, Fisher M, Riehl JT,
Review of Midshaft Clavicle Fr

hopaedic Tips: AdComprehehsive
res, JBJS JOPA 2019;7(3):e0053

Andersen et al: Treatment
Sling. Acta Orthop Scand

lavicle Fractures:Figure 8 vs. Simple
87,58:71-74
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HUMERUS FX
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Epidemiology

e Common fxin ol s >650
e 2-part fx most common ( Surgi I neck/& Greater
Blood supply key to overall'healingqroces
* High-rate osteonecrosis w/ 4
* Female > male
Factors contributing to Proxima

* Age/sex

* Bone quality - osteo

* Fracture displace
* Diabetes

Attum B, Thompson JH. Hu
Publishing; 2020 Jan-. A .gov/books/NBK482281/

Pencle FJ, Varacallo M/ 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

rus Fractures O
able from: httpsa

view. [Updateg
www.ncbi.nlm

020 Aug 10]. In: StatPearls{Internet]. Treasure Island (FL): StatPearls
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Proximal Humerus Fractures <

Neer Classification

Anatomic Segments
e Shaft-Articular Head-Greater Tubencle-Lesser Tubercle

* Parts considered: >1 cm displaced; 45 degreés angulationh
e 2-part
e Articular component- Fx line thru anatomic neck
e Shaft Component - Fx line thrd'surgical neck=ymost commen
* 3-Part
 Articular surface, thru anatomic necks Humeral shaft & greater tubercle
* Articular surface, thfu ahatomic_néck, Humeralshaft & lesser tubercle

* 4-Part
 Variation anatefmic/surgicalfheck, greatflessertubercle
* Fracture / Pislocation

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

. o \*‘\ -y
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Proximal Humerus

* Treatment consideratie
* Multifactorial
* Age
* Fracture type
* Pt expectations

* Treatment options
* Non-op
* ORIF
* Hemiarthroplasty
* Reverse TSA
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P XIMA UMERUS FRACTURE

Emergent Treatment

* Majority treatment fhanging sli

* Pain management
» Sleeping postures
e Early motion-elbow/Shoulder
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e HUMERAL SHAFT FRACTURE &

* Epidemiology e

of brachial plexus

* Usual treatment is non-operative L
* High Energy méchanism poilary 2 _
Radialn.—— =74
* Low Energy: high suspicion for pathology fx posterior—____ 18
cutaneous 3 i \
1 : .y n. of arm \
* Primary Mechanism of injury el 1
* Direct blow — transverse orlcomminuted fracture radaigno .
Inferior lateral

* MVA .

* Indirect blow — spiral or oblique fracture

Tricep brachii m.

Posterior i - Medial epicondyle

* Fall — elderly. more commeon by | | “Brachials m.
. . | \ Deep branch
* Throwing motion—l€ss cammon Supinator m—— I S ior s
* Concern forRadial Nerve'injufy Posterior —

n. SR v" Superficial
/ branch of
radial n.

Bounds EJ, Frane N, Kok SJ. Humeral Shaft Fractures. [Updated 2020 Aug 24]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2020 Jan-. Available from: https://www.nchi.nlm.nih.gov/books/NBK448074/
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RAL SHAFT FRACTURE

e courtesy T Gocke, PA-C

Picturé\courtesy T Gocke

i .
RS i
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f Humeral Shaft Fracture !

* Holstein-Lewis Fx
e Accounts for 7% all Humeral shaft.fx
* Low Energy injury mechanism
e Spiral Fx

* Middle and Distal Humerus fx have higher risk of
developing radial nerve palsy injuries

* Increased risk Radial nerve palsy compared to®ther
Humerus shaft fx.

* Fractures occurs point where Radial nerve runs thru the
intermuscular septum

* Radial nerve contact bone and is less mobilé

* Qutcome was excellent regardless of treatment
(operative v. n on-op)

* Fracture healing
e Radial nerve palsy récovery
e Return of function ability

Photos courtesy TGocke, PA-C

Ekholm R, Ponzer S, Tornkvist H, Adami J, Tidermark J. The Holstein-Lewis Humeral Shaft
Fracture: Aspects of Radial_nerve injury, Primary treatment, and Outcome. J Orthop Trauma.
2008 Nov-Dec;22(10):693-7.
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f-ldlumereiShaﬁ Fracture

reatment options- Closed£ ract!lre

* Frequent follow u
cast/brace/spli

e Xray weekly/x 3 weeks

* Begin early wrist/hand RO
* Acceptable post reduction ali
e <20° anterior angulatio
* <30°c varus
e <15° malrotation

e Vasculaf injury
* Floating Elbow
* Obesity —immobilization difficulty
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SUPRACONDYLAR
HUMERUS FX
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LAN ,’ RK <
1)

~

lateral column
uwinjo3 [eipaw

Radial
fossa
Lateral
picondyle
Lateral
epicondyle
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SUP 0ND¥|.f\R HUMERUS FX
\ \

)

Epidemiology
* 30% all Elbow fx

e Supracondylar

e Single Column fx-
* Bi-column fx- heavy damage
* Young men & older female

* Falls from standing height/high ene

* Assoc Injuries
* Elbow dislocation
* Terrible Triad
* Floating Elbo

* VVolkmann Gontracture -
compartment syndro

Issed forea
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Exam
* Neurovascular- asses
* High suspicion for vascular inju
* Grossly unstable fx— limit moti

Acute treatment

 Compromised Neurovascular
* Emergent vascular consult/CTA

* Concern for forearm compartment
syndrome

e Admit

* Long-arm posterior s
tong

e <9092 flexion
e Sling
* Pain management
* Follow up 3-5 days
* Most all elbow Fx require surgery
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ELBOW FX

--RADIAL HEAD
--OLECRANON




Medial Epicondyle

I
&

Olecranon

Radial Tuberosity
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Humefuds

Radial Head \

prme §| p0TMS

Radiocaprrellgriine
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RADIAL HEAD FX
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ALH FX
C oY

Epidemiology N\@ o~

e Most common elb

* 35% assoc. injuries
* LCL sprain (80%)
e Essex-Lopresti injury

* Fx Coronoid/Olecranon-E DISLOCA

Exam
e Swollen & tender ral elbo

 Pain with Promation/Supination

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED
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BJS-A, 1966)

elps with/surgical préplanning
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Pictures courte
ocke, PA-C
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Pictures courtesy TGocke, PA-C
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Treatment

 Sling vs Sugar-tong
* Sling - low dema

[}
7,
c

0
o)
T
=
S

fa
|
L

0
>
o
®
3
o
>
o

 Sugar-tong gets a sling
Pain management
Limit Activity
Follow up 1 week

* May begin ROM

°
2
S
(¢»)
(¢
o
wn
()
-,

replacement
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OLECRANON FX
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CRA FX
& SO

Epidemiology

* Bimodal injury distri
* Young- High energ
* Elderly fall standing height

* Injury mechanism-

* Direct blow leads to comminuted f
e FOOSHE Transverse fx

* 35% assoc. injuries
e LCL sprain (80%)
* Essex-Lopresti injury
* Fx Coronoid/Olecra

Exam
* Swollen & te
e Pain with Pronation/Supination
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— Rfalral

Radiographs \
AP, & Lateral

* Fracture pattern
* Avulsion
* Transverse
e Oblique

* CT Scan
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CRAH FX R <

rgical stak ion

\

Treatment

ill need s
for earlier RO

* Most Olecranon fx
* Stabilization allo

Immobilize in Long-arm posteric
* Elbow flexed to 45-90¢2

 Sling
* Pain management

* Follow up 1 week
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Etiology

* Injury M
 Direct blow- High energys. ground fall
 FOOSH w/ pronat d/fo I =3
e Car accident

* Gunshot wounds

* Significant soft-tissue in
herve — ular inj
Gustilo c ication (classifi actures)

3ad al radioulnar

dustriz

o' incpé€asedrisk of proxi
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LNA SHAFT FRACTURES .

\ L\ \

ain, Swelling

oi", o G

O TUNCua

* Symptoms
e gross deformi
* losso
Physical

am
eck forearm compartments
e High suspicio artment
e Pain with/passive stretch ¢
* Pain out/of proportion

* Assess radial and ar pulse
* Check Median, Radialpand Ulnar

* Neurovascul

digi

orve fu

: finger f Viake a fi
' FlexorPollicis

al nerve: /Finger exténsior |
* PIN: “Thtimbs up” sigh ( Extensor Pollicis Longus)
* Ulnar Neryée: Finger ABD/ADD

ONgUS

Assess elbow & wrist for associated injury
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\

Radiographic Exam
» AP/Lateral/Oblique vi
e AP & lateral:
* Forearm to include wrist and el

* radial head will bisect Capitell
e good radiocapitellar appositi

* >7.5 cm above DRUJ
* higher likelihood of j

* Ulna should bisect base of 4th and 5th metacarpal
* Radius & ulna should be aligned same plane
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Treatment

* Nonoperative - ADULTS
* |solated, nondisplaced fractures

* Nightstick fx — isolated distal 2/3 ulna shaft fx

* <50% displacement and
e <10° of angulation
* High union rates

* Sugar-tong cast or functional fx bface
* Interosseous mold: hand supinated, ard forearm flattened

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



| ULNA SHAFT FRACTURES .
Treatment — ADULTS & ! k ! & !

* Sugar-ton
* Pain management
* Follow up 1 week

* Displaced distal
ALL radial shaft fxs
ALL both b

External Fixation — temporary/open wounds

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



-!f::i"l ’! e ULNA SHAFT FRACTURES ‘\

Pediatric Fx

* More growth & remodeling potential the better the
outcome

* Most will be reduced with good alighment

e Reduction undersedation and bedside Fluoro or
Anesthesia with Fluoro

* Long arm cast vs sugar-tong with a wrap over
 Serial follow- ups & x-rays

* Surgery
* Open fx
* Neurovasculaf compromise

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



MONTEGGIA FX

&
GAELEAZIZI FX
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- GCA-&!G (EAzf )t;ju(;

MU-Gr

* Ulna Fx with Radial head injury
* Radial head FX
* Radial head Dislocation

Monteggia FX

aleazzi Fx

dius Fx
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FRA RES
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‘Wi ogation at Distal Radioulnar Joint

* Galeazzi Fx
* Defined as: Fracture mid to.di
(DRUJ)
* Dorsal dislocation of distal ulna m

e Avulsion fx at ulnar styloid is tip

* Majority unstable if radial fr
7% all forearm fractures
Higher risk: sports, osteoporosis, post-
40% complication rate, 2-1 |/non-
1 in 4 Radial shaft fx is Galea

Falls
* FOOSHwt o d at time ¢
* Location of'radial fx in preximity to DRUJ has some bearing on potential for DRUJ instability

* More distal fracture = higher risk of instability

.

RUJ disfUp
RUJ i
from

MonN

nicio
2 is <7

emarcation (closer to the wrist)

C

opausal
ate

e pronated hé jury causes sublux DRUJ & dorsal angulation of radial fx
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W L ruques. s

* Galeazzi Fracture

e Radius
injury

e Ulnar styloid f

e widening of DR
AP view

dial shor
(25mm)

ing

\

|s dlacement - uvlna
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GGIA CTU
SR ik

e wit';ssociated radial

Monteggia Fracture

 Define
head

Etiology
* More commoninc
e Rare in adults

auses rupturé of proximal Quadratus & Annular Ligament
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Radial head dislocation
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MONTEGGIA FRACTURE |
Pl . ol . i U

Radial Head dislocation

e Proximal Ulnar Shaft fx

Photo courtesy TGocke, PA-C
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GIA FRACTU
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Treatment
* Closed red borary solution
e Relax tension on soft-tissue
» Radial head may not nec dtg A t entrapment

* Splint/Cast: long ar
* Forearm neutra ninated pc
* Elbow flexed to 100 degrees to relaxk

a

2ps pull

e Surgical correcti ‘ nt

oncern for post-op elbow stiffness
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DISTAL RADIUS FX
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* DR fx increasing 2%/yr

* Bimodal distribution:
* Kids<18: Peak 12-14 yrs boys, 10-12 old
* Decreased level skeletal minerali

unger male

| DISTAL RADIUS FRACTUR!!

e Distal Radius (DR) [& Ulna] fx acco&t for! 25% a UE fl

"' "\

d older

e age

emaies

densit

e Adults > 50: Peak Caucasians >65 yrs ol¢

* Osteoporosis common risk factc

* Prior fx > age 50
e Steroid use

e >75yrs old w/ dementi
* Intra-articular fx m

e Contributing Factors:

Meaike JJ, Kakar S, manageme

Porrino JA, Maloney E, Sc
Journal of Roentgenolo

rer K, et al Fractu

esity, ostedporosis, DN

Comminuted Dis

ommon i w/ D

, Tobacco use
ritical Review, JBJS Reviews 2020;8(8)e20.00010

Radius Fractures: A

of the Distal Radiffs: Epidemiology and Premanagement Radiographic Characterization, American

2014 203:3, 551-

9

Corsino CB, Reeves RA, Sieg RN, Distal Radius Fractures, StatPearls, Treasure Island, FL, StatPearls Publishing Jan 2020
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/’ﬁ‘
DI-SiI'AL RADIUS FRACTURE

~ Radiographs
* Radial Height

* Measured from/Posterior-

* 2 lines perpendicular to long

\

* Excessive Radial shortening ? Ass

Picture's courtesy T Gocke, PA-C

Porrino JA, Maloney cherer K, et al Fracture of the Distal Radius: Epidemiology and
Premanagement Radiographic Charactérization, American Journal of
Roentgenology 2014 203:3, 551-559
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h
('j kD'I'%TAFR??DIUS FRACTURE

raphs

e Radial Inclination

* Defined as : angle be
Radial central axis a
articular surface

* Normal range: 13-302
* Loss of Radial Inclination reflects fr mal

P 4

Porrino JA, Maloney E, Scherer K, et al Fracture of the Distal Radius: Epidemiology and Premanagement
Radiographic Characterization, American Journal of Roentgenology 2014 203:3, 551-559

Picture courtesy T Go
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https://www.ajronline.org/doi/abs/10.2214/AJR.13.12140

e,

. TAL RADIUS FRACTURE
o e |

——Radiographs

* Volar/Palmar Tilt

* Defined as —angle between a line perpendicular te the centr
Radial axis and a line connecting the dorsal and volar margi
the articular surface of the distal [c on lat oject

* Loss of volar tilt is seen with acute distal Radius fx or ma
e Normal 10 @

Porrino JA, Maloney E, Scherer K,/et al Fracture of the Distal Radius: Epidemiology-and Premanagement Radiographic Characterization,
American Journal of Roentgenology 2014 203:3, 551-559
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* Fx location
* Open v. Clos

* Displacement vs. Non- -
* Comminution '
* Impaction
* Rotatio

e Arti
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OLLES’ FRACTURES
~ Defined as: distal radius fx, dorsal com inuti!n-ang Iatio!-disp@cem nt, radial

shortening & Ulnar styloid fx

Metaphyseal fx 1.5cm proxi ai e G

Typically - non-articular w/ dorsal displaceé
* More severe fx considered with intra
(dorsal)
Dorsal displacement/angulation princip

Young- time of puberty 2" to lower bo
* Higher energy —sports
* Elderly- Women > men
* Falls
* Osteoporosis

Oorne

QA C

4

comminuted a

|f fra
mineralization

Summers K, Fowles SM. Colles’ Fracture. 2020 Aug 10. In: StatPearls Treasure Island (FL): StatPearls Publishing; 2020 Jan

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED

X-ray courtesy Tom Gocke, PA-C Library



;  COLLES' FRACTURES =
. HCommon X-ray views: Posterior-Anterior (PA! Laterﬂ ! &

and Oblique

« 2" yvijew Carpal
e Lateral X-ray wrist
* Loss volar/pal
* Dorsal cortex comminution
e Superimposed Ulna on Radius
* Hand follows distal radius fx frag
e Oblique-
e Dorsal cortex comminuti
* Intra-articular commi

Porrino JA, Maloney E, Scherer K, et al Fracture of the Distal Radius: Epidemiology
and Premanagement Radiographic Characterization, American Journal of
Roentgenology 2014 203:3, 551-559
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O | OCh

)

* Inject Hematoma from dorsalhs
0.5% Bu

HT

* 5ml 1% Lidocaine & 5 vacaine
e 10ml 1% Lidocaine

e Sterile prep & technique

* Occ. need few ml’s around ulnar styloid too

* No monitoring required

* Risks:
* Infection & LA toxicity

* Do not use once >
organized
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https://www.youtube.com/watch?2v=-_whFCBHN-M

DISTAL RADIUS FX REDUCTION
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i COLLES’ FRACTUR!-
N° Non-op & !

* Majority of Colles- type
intervention

* Displaced, extra-articular, non-comminuted fx are the best
with Closed reductio

* Reduction maneuver
* Traction of the hand
* Counter-traction @ the elbow
* Re-produce deforming force — “unlock” t acture
* Volar-medial force applied to distal Radius fragment
* Pronated position overco i - force
* Immobilize in sugar-ton
* Post-reduction x-ray
* Post-reduction e : neurovascular intact
* Follow up in 1 week for re-imaging

Meaike JJ, Kakar S, Management of Comminuted Distal Radius Fractures: A Critical Review,
JBJS Reviews 2020;8(8)e20.00010
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, Hutchinson fx
Intra-articular fx of Radial Styloid

FOOSH Injury mechanism wit

* Causing wrist dorsiflexio
styloid

[ J
X
Q
Q-
O
wn
(@)
Q)

©
-
o
(@)
Q

B,
—t
Q
—
0]

&
Q
=)
)
~
Q
<
=
wn
1)
wn
—
-
X

Distraction forces from Brachioradalis &

X-Ray Images

Corsino CB, Reeves RA, Sieg RN. Dis : StatPearls [Internet]. Treasure Island (FL):

StatPearls Publishing; 2020 Jan-.

Wheeless CA, Chauffer’s Fracture: Radail Styloid Fractures, Wheeless Online, https://www.wheelessonline.com/joints/chauffeurs-
fracture-radial-styloid-fractures/, retrieved Jan 28, 2021

Radius Fractures. [Updated 2020 Aug 11].
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https://www.wheelessonline.com/joints/chauffeurs-fracture-radial-styloid-fractures/

= . " DISTAL RADIUS FRACTURES.
Smith’s Fracture \ ! \ ! \ !

* Epidemiology -
e Extra-articular distal
* |ntra-articular Smi

* 5% all distal Radius fractures
e Garden Spade deformity

* Fall backward on of palmar flexe
wrist

* Volar displacement also se
* Highest incident young m
* High energy falls you
e Osteoporotic bo

Schroeder JD, Varacallo M. Smith's Fracture Review. [Updated 2020 Aug 15]. In: StatPearls [Internet]. Treasure Island | Gocke, PA-C
(FL): StatPearls Publishing; 2020 Jan-.
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| DISTAL RADIUS FRACTUR!!

* Xray:
* AP, Lateral & Oblique —
* Traction view — option
* Pathology to identify
» Extra/Intra-articular, dislocation
* Radial deviation
e Ulnar variance
JIDRUI alignment
* CT Scan

e Comminuted intra-arti fractures
e Clarifies fractures

ceinjury

Schroeder JD, Varacallo M. Smith's Fracture Review. [Updated 2020 Aug 15]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2020 Jan-. ‘
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* DISTAL RADIUS FRACTURES.
Defined as distal Radius fx that e} ;& thru(h-e})

surface w/ assoc. dislocatio ,. sife al
* No disruption of the
* Articular surface fx distal Radius remai

Injury pattern dependent on age
* Elderly women, osteoporosis, falls fre

Pathophysiology
* Compression injury w/ marginal shear
* Fall on outstretched pronated wri
* Triangular fragment Radius

e Stabilizer's wrist: Radio
fossa

rsal@rtic lar

.

connected to proximal c

ding

of dista

& Lunate

re. [Updated 2020 Jul 2]. In: StatPearls [Internet]. Treasure Island

Szymanski JA, Reeves RA, Carter KR. Barton's Fra
(FL): StatPearls Publishing; 2020 Jan

Wheeless CA, Dorsal Barton’s Fracture, Wheeless Textbook of Orthopaedics
https://www.wheelessonline.com/trauma-fractures/dorsal-bartons-fracture-dorsal-shearing-frx/, accessed February

2,2021
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https://www.wheelessonline.com/trauma-fractures/dorsal-bartons-fracture-dorsal-shearing-frx/

on’ Fracture. * L RADIUS FRACTURES.
. Volar displaced fx of distal Radlus& /V lar sdb ux)ﬂon/ﬁlsloc tion

Radiocarpal jt. o~
rsal orvola | / | /
gforming forc

ent (vola te, buttres:

* Xray:
* Fx extends thru intra-articular Radius
* Fx Fragment wedged'shaped
e Carpus displaces proximal volar 2nd
* Most fx require CT scan

* Treatment
* Most require ORIF 2" to displ
* Closed reduction fails due
* Non-displace fx most co

urtesy T Gocke, PA-C

Szymanski JA, Reeves RA, CarterKR. Barton's Fract

StatPearls Publishing; 2020 J

Wheeless CA, Volar Barton’s Fracture, Wheeless Textbook of Orthopaedics https://www.wheelessonline.com/trauma-
fractures/volar-bartons-fractures/, accessed February 2, 2021

. [Updated 2020 ]. In: StatPearls [Internet]. Treasure Island (FL):
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https://www.wheelessonline.com/trauma-fractures/volar-bartons-fractures/

acture

Defined as

e |Intra-articular distal Radi
fossa

Injury Mechanism
* Axial load distal Radius

Radiology
* Traditional X-ray views
e CT scan for comminuted fx wit

Treatment
e Surgical intervention
e Elevation of artic

Picture's courtesy T Gocke, PA-C

Ahn L, 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

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED


https://www.orthobullets.com/trauma/1027/distal-radius-fractures




Scaphoid Fx — navicular \ !

S — AL BONEINIURIES. |
Y
; -

* Epidemiology
* Most frequently fractured carpal bor
* Approximately 15% of/all

* Transverse fx pattern co
Prognosis

* Mechanism of Injury:

* Fall on outstretc

ris ag
idered more stable

est healing

* Som ' ' rpronation
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SCAPHOID FRACTURE

3 parts: proximal & distal poles, waist
* Most fx occur @ waist 70% all Scaphoid fx.

* Proximal pole poor healinggprognosis 2"%blood
supply (highest rate AVN) [20%]

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

Physical Exam

Superticial branch

of radial arlery

e Anatomic snuffbox tenderness
* Volar wrist pain navicular tiiberosity

* Axial loading of the thumb — mast
sensitive & most.specific [Gillion 2021]
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C AL BONE INJURIES l
Scaphoid Fx- Radlographs [GlllﬂZl]\ |

* Wrist x-rays: PA/PA grip

extension, 20-degree ulna

* negative x-ray & high suspi
repeat x-ray 14-21 days
 Osteolysis 2"9 to bone

, TGocke, PA-C
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Scaphoid Fx

— S

Treatment:

* Initial recognition of potential i
* Thorough physical examinatio

.8
Photos courtesy TGocke, PA-C
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HAND-
METACARPAL FX
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Y AN MY
CY L

anterior-posterior:
adult hand

* Phalanges: 1
* Sesmoid: 2
* Metacarpals: 5

e Carpals
 Proximal row: 4
e Distal row: 4

e Radius and Ul

-
v y
A

| Photo courtesy TGocke, PA-C

s tubercl
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METACARPAL ERACTURES

Anatomy Review

* Index & Long (middle) fingers leastimobile

Ring & Small fingersimore mobile & articulate with Hamate
* Thumb most mobile 2" to articulation with carpus

* Palmar & Dorsal Interossi muscles ariginate for, MC shafts

Intrinsic Muscles

Extrinsic Muscles

DORSAL CMC

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



PAL f_aicwp.ei <
Epidemiology k - &

* Most fractures of e metacarpal (M
e Metacarpal neck most ca N injured
* 30% of all hand Fx are tg the $

Men highest incidence of metacarpal inj

Average age injury 10-30 yrs

Fx located by location: Head- Neck

R

10

ost often injured

aft - Base

ries- Inf

ompartment i

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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ET?E-A? PALkFR%CTU :

Metacarpal Neck FX

* Index & Long Finger
* 15 degrees angulation

* Ring Finger
* 30-40 degrees angulation
* Small Finger

* 50-60 degrees angulati

e Some cases 70 de
to have signific

njuries: What the
28

, Traumatic Finge
016;36(4):1106-

Wieschhoff GG, Sheehan
Orthopaedic Surgeon

, Wortman JR, et
nts to Know, RNS

|
g
bl

Nelson, Wongworawat: Tolerances, 3™ edition 2009 ,
X-rays courtesy Tom Gocke PA-C Library
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4

F

TR

N BITEINJUR
\

hed fist striking
X~

U

mouth/tooth — “Fight bite”
joint/tendon-

| Clen

A .
ooth ates ski
sheath/periosteu

Morfe/co in ad

& boys

oct hand
MCP joint
eration
olated
ion — gros

orsal as
° 3rd/
* Tendo
oint Caps
ayed pre

mmon location

fected
assoc. fracture

alda

w/ orw

al e

IV_AB
s Tetanus
* Hepatitis/HIV ?

Kennedy SA, Human and Other Mammalian Bite Injuries of the Hand: Evaluation and Management; JAAOS January 2015
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Metacarpal Shaft FX
* Minimal displaceme

NO malrotation

<5mm shortening

10 degrees coronal angulation a

1
Il

Index & Long Fingers
* 0 degrees sagittal angul

Ring & Small Fingers

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

X-rays courtesy Tom Gocke PA-C Library
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TACARPAL SHAFT FRACTURE

Metacarpal Shaft fx — Non-operative ‘Treatment
* Nondisplaced metacarpal Shaft fractures
* Transverse
* Oblique ??

Displaced fx with closed reduction and acceptable
alignment

Stable fx pattern pre & post reduction
Minimal shortening metacarpal (cosmetic)

NO malrotation -

Wieschhoff GG, Sheehan SE, Wortman JR,.etal, Traumatic FingerInjuries: What the
Orthopaedic Surgeon Wants to Know, RNSA 2016;36(4):1106-1128

Oetgen ME, Dodds SD. Non-operative treatment of common finger injuries. Curr Rev
Musculoskelet Med. 2008;1(2):97—-102. doi:10.1007/s12178-007-9014+

Oak N, Lawton JN, Intra-Articular Fractures of thé Hand, Hand Clinic¢, 2013;29:535-549

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



Pictures courtesy T Gocke, PA-C
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CADE.SIGN
clou o)
> -

* Normal 3

A A
A4 J nh '\.

Photo co y TGocke, PA-C

Tl 3 Y ‘
)\ i g
N\ -“‘ y i

L
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L BASE.FRACTURES <
\

)

* Intra-articular: Tx based on ma

Metacarpal Base fx —

e Extra-articular: Tx i

* More Ulnar MC’s allow for more
more noticeable malalignment

e Exam

e Assess for Rotational
* Review X-ray stu

Oak N, Lawton JN, Intra-Articular Fractures of the Hand, Hand Clinic, 2013;29:535-549 X-ray Image courtesy Tom Gocke, PA-C Library

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



CAB-EfL BAsiFRAaulRE R
\ \ \

»~ »~ -
on x-ra\
alrotation deformities & /grip stréngth ch

* |nitial Treatment
* Recognize injury
Assessment for
dynamometer)
Application Ulnar/Radial gutt
Volar /dorsal blocking splint
Consider CT Scan hand
Ortho Hand/Plastics
Surgery vs. Ther
* Needs cl

splint in

Sic plus

follow Within < being done
astic spli ast immobilization

ollow uprif treated ebnservatively

Bernstein D, Metacarpal Base Fractures — Sdrgical vs. Conservative care, November 1, 2019 — Personal conversation

Oak N, Lawton JN, Intra-Articular Fractures of the Hand, Hand Clinic, 2013;29:535-549
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METACARPAL BASE.FRACTURE
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FINGER FX &
DISLOCATIONS

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



EAL / U-Ris \

Epidemiology i

* Most common fracture derthe hane %o
* Finger phalanx divided into: v
* Proximal (P1) — Middle (P2) — Dist
« Common Injury Mechanism; Axial load & “nju

Injury involves Tuft-Shaft-Base
Fx pattern: Transverse or Longift

Distal Fingertip anatomy
« Numerous septa exte
« Overlying nail bed
« 50% nail Bed ext
« Less likely to dislocate DIP4

inal

. dueto fingertip-anatomy

Wieschhoff GG, Sheehan SE, Wortman/AJR, Traumatic Finger Injuries: What the Orthopaedic Surgeon Wants to Know, RNSA
2016;36(4):1106-1128
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Treatment: Distal phalanx

« Non-operative
Extra-articular
< 10 degrees angulation
<2mm shortenin
No Rotational deformity
 Dorsal Finger splint DIP join
« Swelling may limit
* Monitor for Nail

Nelson S, Wongworawat M, Telerances: an ort aedic referenge manual, 3@ edition, Loma Linda University Press, Loma Linda, CA. 2009

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

Shaft Fractures

\

* Transverse w/o displacemen dered

stable fx can immobilize"w/a splint

{
U

* Obligue & Spiral: often unstable fx pa
require surgery

2IMS d

* Intra-articular fx: most displaced & require ORIF
(same as P2 injury)

Base fractures

» Often need surgery 2" to
fx reduction if displac

Immobilize in exte
Pain meds
F/U 1 week

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



N&QE!M Jéuf IHIES <

Epidemiology
« Occurs
» Finger dislocations: C ’»
« Collateral Ligaments @
» Forced Hyperextension w//Axial lo

y

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

~

ts injured
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IP joint di

. Best to have pre & post reductio
rays
 PA View:
« Double shadow
« Appears normal

« Lateral View:
« P2 dorsally displaced @ PIP j

 Finger shortened 2"9 to pull lumibori
and flexor/extensor tend

tion (_j /-j

over P
lignment

Clinic 2013;29:535-549

Helms CA, Fundamental
Edition, Elsevier, Phila.,

Musculoskel
, 2020

" FINGER DISLOCATIC NS

Pictures courtesy T Gocke, PA-C
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FINGER DISLOCATION!\‘

Trea inger PIP joint
dislocation
« Usually, closed Reductionswith

Longitudinal tfractiorand regredte
iINnjury mechanism

« Unreducible fx 2nd/to:

* Interposed Volar plate ligament

* Time from dislocation to red@ieiion-
joint stiffness & soft-tissue
contraction

« Fx-dislocation w/ > 40% articuldr
surface involved m€eds surgéry 16
stabilize fragment.

Ahn L, Blomberg B Dislocated Phalanx OrthoBullets 2019
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LOWER EXTREMITY
FRACTURES




FEMUR FX
--HIP
--SHAFT
--DISTAL

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



SUPERFICIAL
CFICASTRIC

SUPERFICIAL Gif- i . 4 SUPERFICIAL
CUMFLEX ILIAC . A EXTERMAL
: b T PUDIC
EOMMaN Il \ - - = DEEPF

FEMORAL T . > =T
ol / ~ape- | EXTERNAL
3 8

4 PUDIE
ateral W A Medial

aiera > remora.  Circumflex
circumflex j :

FROFUNDA
i C il FIRBT
Descending \ . A PERFORAATING
branch of lateral <% | | surEnFICIAL
circumflex {\ 111 |

— EECOND
PERFORATING

THIRD
T PEAFORATING

AMASTOMAOTICA
' W MAGNA

il BUPERIOA INTERANAL
LUPEMIOR EXTER- Ik ARTICULAR
MAL ARTICULAR

iy S BRANCH OF
ERANCH OF / POPLITEAL
lﬁr.uﬂ.n'l;l-l.]ﬁ =

Fsoos
major

Nacus

Tensor
fasciae
latae

-

Adductor
brevis

Adductor
longus

-
motiblat X, \ | Grachis
\\ VS
tract Y
'
Adductor
magnus

Joint

il
i

Acetabular fossa

Obturator
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Fovea on
femoral
head

Greater
trochanter




CLASSIFICATION of FEMUR FRACTURE

*based on area/location
of fracture

L,J ,,f’f f"‘l_Jllf-"ﬂH If"t__f___'“j-ﬁ

ntracapsular \ LI//

Extracapsular f‘ Transtrochandoric " '. ‘- . N
R ... COXA n; XA
.‘ b som VALGA NORMA
LY OChy ondC . : I II

>140 126-13
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FEMUR FX

e Pelvis
e Hip

e Femur
e Spine?

Osteoporosis Work-up

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED




Female-white-elderly-

High energy-young; low energy —

Neck intracapsular

* Low blood supply
* Poor healing potential

Mortality
e 25-30% overall
e Chronic renal failure 45% 2
* Decrease mortality if Su

Treatment
e Admit & Medi
* Surgery <24 Ars
* Mobilize

optimizatio

SUBCAPITAL FEMORAL NECK FX N

Increasingly common with aging Lopul!tion & &

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



Garden
Classificati
on:

Garden [:
incomplet
e fracture,

valgus
impacted

Garden Il:
non-
displaced
fracture

Garden llI:
fracture
with partial
displacem
ent

Garden |V:
fracture
with
complete
displacem
ent
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CL )

AL.FEMORAL NECK FX

.89 %(i Mﬂurfx
 Base Of the femoral neck &

Trochantericteqgion

ame asidero
mo ck Fx

Operative freatment

s at Subcapital
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ANT : ol FX
C1 O

geriatric pop Iatlons
0 fraCture

Epidemiology
e Occurs mostly i
* Very similar characteristics as
* Occurs same frequency as femoral neck
* Female: Male - 2:1
Mortality & Morbidity rates si
Inherently unstable fr es espeg

€S

eck
poster

to fe es

¥

if invol dial cortex

Extracapsular:
* Between gr nter
* Area b ck apd trochanter
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B-TROCH \ RI <
SN

Tra hanteric fx

Isolated Lesser Trochanteri

* Think pathologic fx

Lesser Troch to 5¢ istal

na/Bis
Deforming forces
* |lliopsoa

ADDucto
Rotato

 Unusual occurrenc

* Needs CT scan

Tra
emu

on vieéw/pelvis

reatment- Surgery
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FEMUR SHAFT FX
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. FEMUR SHAFT FRACTURES

~~ s . t

e Occurs more in young ad
High energy

* MVA/motorcycl

* Pedestrian vs. auto

* Fall

* Gunshot wound (GSW)
Stress Fracture

* Runners or repetitive stre

°
-
q
Q
(@)
—+
c
=
(0]
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FEMUR-SHAFT FRACTURES

= Fracture pattern

= fransverse

= Obligue

= Butterfly

= Segmental

= Comminuted
= |ocation

= Proximal
Yillelell=
Distal
Supracendylar
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* Treatment:
* Emergent Treatme

Identify life-threatening injuries

Good assessment of neuro and vascul

status
Check for associated fractures/injuri

Check for compartment syndrome t
Immobilize fracture until surgery

* Immediate OR: |
posterior spli

traction
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CH ‘ RI <
C Ckfﬁ

\W W

Bisphosphonate relate

Treat osteoporosis

Duration >5 yrs increases risk
Asian > White

Shorter, Heavier

Taking DM meds >1 yr
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,R?TELL
\ \
* Direct blow- primary.mechanism ofiin;

* High energy: dashboard/MVA is
* Indirect blow-
* Forceful knee hyperflexic

e Example: Jump/f
an eccentric co

e 35% indirect blow fractures dc
* Periprosthetic pate

-

stifrequent cause (78,3%)?

traction
n their feet combined with

cent adric

with patient landin
of ads3

ot disrupt

tensor hanism
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e A PATELLA-EX

* Visible/ palpable defect between
bone fragments

* Hematoma/ hemarthrosis that
communicates with joint

 Complete inability to actively
extend the knee (likely also
correlates with tearing of the
medial/ lateral retinaculufn)

* If retinaculum is intact, patient may be
able to extend kneéwith a patella
fracture
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PATELLA F
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e Sleeve fracture

TELLA FRA{{URES <
k E i

e Seen only in pediatric a

e Osteochondral injury where articular

cartilage of patella and tendon separ

from patellar body

* Ossification patella begins betwee
yrs

* Distal pole patella most com
(superior)

e Commonly seen ki

Image courtesy of pediatricimaging.wikispaces.com
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TELLA FR URE I
* Bipartite patella ‘ k . &
* Asymptomatic cong
* 8% population
* 50% bilateral
* Failure of ossification center to clo
* Often confused with patella fract

* Most common in the Superolateral
patella

* No treatment required as
knee

~

'\J
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,'IJ,?IAL P.L%TEAU FRACTURES |
\ \
< O

* Compartment syndrome majo

* Common Fracture pattern

* Younger age — splitting — high energy

* Older age — depression (impaction) o

* Women > Men 2" to osteoporosis

* Injuries to cruciate and collateral ligamen

 Skin problems common 2" to thin
tibia

* Neurovascular injuries

e Surgical Treatment
* Delayed — Ex-Fi
e Definitive-
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TIBIAL PLATEAU FX

Higher Energy
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Treatment

* High energy Tibial PI

* Restore length and jprotects tiss

* Admit & Compartment checks
* Think about knee dislocation

e Vascular Assessment
* Ankle Brachial Index (ABI)
Systolic BP LE
Systolic BP UE
e <0.9 need CTA

e Delay Definitivefixation 5-20 days

e Skin
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TIBIAL SHAFT FX I
‘» Open fractures of the tibia are more & ! t Lo Ene y eI!:IerIy

common
* M>F

e 25% all Tibia shaft fractures associate
with knee ligament injuries*™

|a w/different level Fibular fx
lar fx

plral fx

alle le assoc. w/ spiral

. Injuri
 Compartment Syndrome

ilateral F
- Plafond

* Fracture of the ipsilateral fibula commo

* Peroneal nerve injuries commonly ass
W/ Tibial shaft fx

* High energy —young
* Direct blow
* Wedge/comminuted sa
e Severe soft tissue inj

eau

emur

Posterior Mdlleolus fx (distal 1/3
shaft/spiral)
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¢ Priorities:
+ ABC’'S-"Ma
+ Stabilize

¢ Associated Injuries
¢ Polytrauma
¢ |psilateral long bone f
¢ Neurovascular injuri

+ Tetanus
+ Antibiotics

—(m;q’shoff Fracture

~

lent

¢+ Wound Care-/saline gauze
¢ Immobilization- splint till OR

i
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“ Immobilization TIBIA SHAFT FX
* “Water Ski” position

* Low Leg & Sugar-tong
* Mid-shaft/Distal

* Longleg
* Proximal

Compartment checks

Soft-tissue injury

Neurovascular checks
Admit/Observation

Open Fx/High Energy
* OR for Irrigation
* Ex Fix
* Protect skin
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. | PLAEmiD ij <
e Plafond: anatomic location on khed talt| E

* Pilon (Pylon): describesiforee of iniji
* Most times used interchangeably
* Described as any distal tibia fx e
fx of the tibial plafond

* Male > Female

A
2Nd

ce vs. comminuted

* Increased incidence of pilon fx 2"d to rates MVA

er sur

* % all pilon fx open

pilon frz

ith pilon fx

* Increased soft-tissu uma as ures

* Fracture blisters"commonlyfassociatec

* Fibula fx commonly seeh with pilon fx
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TIBIAL PLAEOND FX
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F— IBLA.&PLAEOJ{DF N
* 25% open fx \ k

e Gustillio- so

* L spine compression fx
e Calcaneous- Plateau-

* Open fx protocol
e Admit
Tetanus

mmobilize =
e Splint
* Ex-Fix
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Irterasseous -

Membeane

Antenor Inferics
Tikicfbul rament
(Part ol Syndesmosis)

Lateral =

Malleolus

www fostEducation.com

ANKLE ANATOMY

libbula I

. | '
hbkia —|—-ri|- | | I
I \ |

Ankle Mortise madial mallealus

Medial
Malleolus
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&B.A?OG&BA%H?

e Ankle (me
* Normalrange <4 m

* Tibiofibular clear spac

* Normal range <5 mm
& fibula
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DIOGRAPHS

* Tibiofibular overlap

* Normal range >8-10
tibia & fibula

* Fibular notch
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* Talocrual Angle
* Normal measuremen

BA.[iI
~
8-15 degrees
e Strong indicator of syndesmosis disruj
because the fibula will be shortened and
externally rotated

* Talocrual Angle should be compared to
contralateral normal side

'al Angle

A

 [ntermalleolar line
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KLE : Y <
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-

=

,/ GRAVITY STRESS

. |

<as g
o e

P 4
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T

ANKLE-FX
WEBER Classification

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



Unimalleolar Fx — 68%
* |solated Fibular fx
e Normal Mortise

Bimalleolar Fx — 259
* Medial & Lateral lleolus

* Bimalleolar equivalent — Fibula Fx
Medial Ligament injury

* Wide Mortise ?

Trimalleolar Fx —

e Medial-Lateral-Posteri
* Wide Mortise

Ankle Fx/Dislo
* Disruption Ankle Mortis
* Talus displaces from Plafond
* Look @ Syndesmosis
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SONN.iEUVE,'&iRAC E <
\ \ \

¢+ Maisonneuve's fracture involves of¢he.f al_ - B

fibula P

¢ Associated medial Malleolus fracture
¢ Deltoid ligament injury and/or
¢ Injury to the syndesmosis

+ Medial malleolus fracture & force transmit
interosseous membrane and exits at pro

1 through
ibula

+ Do not assume medial malleolus fractures is isolated

¢ Palpate proximal Fibula

g, Uised fragment

eltoid ligament
Talus
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TURE-DISLOCATION N\
\ \ \

* Associated with Bimalleolar o 3 p N
Trimalleolar ankle fractu f A '

* Talus and foot translate
completely out of mortise

e Obvious deformity to

ankle and foot :
WNndesmosis
* Open vs. Closed [

* Play close attention
to pre & post reduction ne
and vascular exams

Talus B

Lateral Malleolus
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REDUCTION AS SOON AS POSSIBLE PROTECTS SKIN
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KLE-E DI/ ATI -
C TN

\
'\./

Knee flexion — relaxes e
* Water ski traction
* Reduction
* Dangle ankle over the edge of the

Hold reduction while splint app
* Hold Big Toe and Internal rotatio
* Posterior & Sugar-tong/stirrup splint

Check Neurovascular fre

Post reduction x-ray
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https://www.youtube.com/watch2v=p8BgYKIiODI

ANKLE
FX/DISLOCATION
REDUCTION
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FOOT ANATOMY
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Distal Phalanges
Distal Phalanges g R

wiki ’ wiki

k Interphalangeal
Joint

Interphalangeal
Joint
" Proximal

Proximal Phalanges (1-5)

Intermediate
Phalanges (1-5)

b — Phalanges

Intermediate (A-D)

Metatarso- D ?R_all)a)nges Sesamoid Bones Metatarso-
phalangeal " phalangeal
Joints 5 Joints
; ' - Head of 5th
Sesamoid Bones 3 Hgat]gtgltsgﬁh Metatarsals (I-V) Metatarsal
Metatarsals (I-V Shaft of 5th
R (V) Shaft of 5th Metatarsal
; Metatarsal Cuneiforms
Cuneiforms - Medial
- Medial - Intermediate
- Intermediate Base of 5th - Lateral Base of 5th
- Lateral Metatarsal Metatarsal
Navicular
Navicular Cuboid Cuboid
Talus
Talus Calcaneum
/ Tibia
Calcaneum
Tibia

Fibula
Fibula

Images courtesy Michael J. Fuller-WikiRadology
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Tibia Tibiotalar Joint  Tarsals

Metatarsals

Phalanges

Calcaneum Sinus Tarsi Navicular Sesamoid Bones

Imogc,ér’resy Michael J. Fuller-WikiRody@(
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CALCANEOUS FX
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| CALG.%NEOUS FRACTURES X
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(@)
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|
(U5 I
X
—
X
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-
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-
=
(@]
C_
Q

17% open fx

* tendsto

Men > Women

Associated injuries
* Lumbar Spine fractures

ndrome

* Mondor sign- plantar bruising
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\

20-40 degrees
le represents posterior

gle of Gissane 130-45degrees
Increased angle represents posterior
facet fracture
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CALCANEAL FRACTURE
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* |nitial Treatment:
* Assess for associat

°
=S
O
m

[ ]
o
c
A
<
©
Q
o
o
M
o
o
-
v
>
oQ
Q
>
o
wn
=1
~

e Reduces soft tissue injury
Fx Blisters common occurrence
* NWB
Compliance Issues

e Poor: Bulky pad
Surgery at ap
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* 3 Anatomic of therTalt
* Head
* Neck V
* Body |

* Posterior process Os Irigonum

* Body articulates with
tibia/fibula

to form ankle ise

e Head of th us arti
with thestarsal navietlar

S

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED
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Talar Body fx

6 all Talus fractures
Injury Mechanism: high velocity
> Fx displacement = > risk ost

25% all talus fractures
Associated with poor outcome

Associated w/ high energy injury mechani
e Osteochondral injuries big concern

Concerns for osteonecrosis

Anatomic components of the Talar
* 60% talus covered wit

Ipsilateral lower extremity fr.

Consider other Trauma
* Lumbar spine
* Tibial Platea
* Femur/Hip

res com
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* Initial Emergent Manage ‘ Y-
* Recognition of possible injury

* Appropriate exam/& Radiographs

* Look for other Injuries

* Recognize and monitor for foo

T

ompartment syndro

Evaluation for ALL trauma related anist finjur
Reduction of Fx/Dislocati reduce
Lots of padding/splin

e “Charlson spli

* Follow upin?7

trau

days- Skifi chec
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LISFRANC INJURY
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rticulation.2nd (med@ial) cuneiform & base second metatarsal
TMT joint complex / “

rces & axia d, ar flexed

» Defined: disruption
leading to disrupti

Age- 30”s
* Males>females
MVAs, falls from height, and athletic

* Injury mechanism:
e caused by rotatio

juries
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- RADIOGRAPHS

* Foot: AP, LATERAL & OBLI
* WT-BEARIN

)
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h
LISER%NC FBAiTURE-j

Subﬂe Injury

| 20
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RANC FRACTURES .
N T

& k Picture courtesy T Gocke, PA-C
.

~ Physical Examination:
* History

* Severe pain
* Unable to wt bear
* “told they had a sprained foot”

* “negative x-rays”

* Exam
* plantar bruising --Mondor sign
e swelling throughout midfoot
* tenderness over tarsom
* Loss of motion & stabi

* Treatment
* Similar to Calcaneous/Tal
* Most require surgical intervention
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METATARSAL FX
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etatarsal fractures c

—/ METATARSAL FRACTURES
R e M mm!»n injuries fthec‘oot !

e 5th metatarsal
e 2nd and 5

* 3rd metatarsal fractures
e fracture of 2nd or 4t

O ﬂ dCLUrec

ecade of

o isolatio

J)CCU

* Most trauma related to crush injury or direct

* Most are non or minimally displaced/angulated

. ) stabili ntral 3

2"d to pullby toe flexors & intrinsic muscles
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— METATARSAL FRACTURES
Radiographs

* Most oblique or transverse fx pattern

More displacement @t neck 2"? to flexor &
intrinsic muscle

> displacement & angulation if
15t MT fx

<20 degrees varus/valgus
angulation acceptable

> 4mm plantar/dorsal displacement =reduce

> 10 degrees dorsalfangulation™ reddce
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* Treatment
e Monitor foot co

[ ]
®
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* Repeat x-ray — good ali
 Make NWB till foll
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TAIATSALER%CTUBﬁ

L \

* Unable to improve alignment P
 Manipulate under a/ankle bleck

* Closed reductio 2355ESS
* CRPP and reass
 Padded dressir

* Healing time all F

and splint/fx boot

nede healin
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METATARSAL-FRACTURES

3 Zones base 5t" MT

Zone |- articular surface for the

metatarsocuboid joint E)n’rramedullary
N

utrient artery
Zone |l — articulation of thex4t" and

5t metatarsals (Jones Fracture)

Zone lll — extends 1.5 cm distal to
zone |l

Dameron, TB: Fractures of the Proximal Fifth Metatarsal:
Selecting the best Treatment option; JAAOS 3(2), March/April
1995.
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CTURE

&sidered the bgse of & |

V= »~ _
ord of pl

Most proximal and i
the 5t MT

Peroneus
aponeurosls

Fx starts lateral cortex and
into the metatarsocuboid j

Good healing associated
Zone | injuries

X-ray - > 3mm dorsal displace
surgical fixation

vis and laterzs

tenc edi
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e Zone ll
* More di

T e AT

* Fx this area extend i
of 4-5 MT
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e Zone lll

binding
4/5 MT together
* Slow healing

Responds b

SLWC 4-6 wks
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Lesser Toe fx 4x m ore likely vs Grea y y

? Surgery

e Toe Fx Account for < 7%.¢

Most Lesser Toe fx/are non-displa

* Great toes Fx
* involves >25% articular surface
e Comminuted
* Displaced

d close F/

* Injury Mechanism:
e Axial load —Jamm
* Crush injury
* Jt. Hypere
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FRACTURE

JEEATICEY \ \ Foot series
* 3 views: AP, Lateral, Obli N

* Clear views of injur
» Spiral & Transverse fx —angular def
* Oblique fx — shortening
e Avulsion fx

e Post —reduction images as nee

* Treatment
* Open fx go to the OR/AB
* Reduce angulated/d
 Digital/hematom
e Buddy Tape

* Post op Sh
* Follow up 1 Week
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RE GREAT TO
PROXIMAL PHALANX
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QUESTIONS ?

Thank you!!!ll]

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED



FERE S l

CY )

M, Arnold.C. Fracture.blisters. West J Emerg Med.
2011;12(1):131-133. https: NITIIESY) p LRt 85088393

Uebbing CM, Walsh M, Miller JB, A

https://www.orthobullets £om/trauma/#01 MRiC . i = ed November 17, 2020

Honeycutt MW, Fisher M,/Riehl JT, Orthopa of Midshaft Clavicle
Fractures, JBJS JOPA 2019;7(3):e0053

Andersen et al: Treatment of Clavicle Fractu a Orthop Scand 1987;58:71-74

Triplet J, Proximal Humerus Fractures, Orthobullet. 9/2020

https://www.orthobullets.com/tradii@@/1015/p ures, acce

Bounds EJ, Frane N, Kok SJ. Humeral Shaft ures. [Updated 2020 Aug 24
Treasure Island (FL): StatPearls Publishing; 2020'Jan-./Available from:
https://www.ncbi.nl .gov/bookeNBK44807 4

Ekholm R, Ponzer S, Tornkvist H, Adami J, Tidermark J. The Holstein-Lewis Humeral Shaft Fracture: Aspects of
Radial nerve injury, Primary treatment, and Outcome. J Orthop Trauma. 2008 Nov-Dec;22(10):693-7.

ed November 15, 2020

: StatPearls [Internet].

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3088393
https://www.orthobullets.com/trauma/1011/midshaft-clavicle-fractures
https://www.orthobullets.com/trauma/1015/proximal-humerus-fractures
https://www.ncbi.nlm.nih.gov/books/NBK448074/

FERENCES N

Bounds EJ, Frane N, Kok SJ. Humeral Shaﬁ Fractures. [lhpdate 2020 Aug 24]. In: StatPearls [Internet].
Treasure Island (FL): StatPearIs Publishing: 2 a -
https://www.ncbi.nlm.nih.g )00 148

Liman MNP, Avva U, Ashurst JV, et al. Elb
Treasure Island (FL): StatPearls Publishing;
https://www.ncbi.nIm.nil.gov/books/NBK3

atPearls [Internet].

atPearls [Internet]. Treasure Island
m.nih.gov/books/NBK537295/

et]. Treasure Island (FL):
poks/NBK549817/

e Forearm Fractures, ] AM

Sullivan CW, Hayat Z. Olecranon Fracture.
(FL): StatPearls Publishing; 2020 Jan-. Ava

Layson J, Best BJ. Elbow Dislocation. [Updated 201 : StatPearls
StatPearls Publishing; 2020 Jan-. le from: ) )i .nih.go

Schulte, LM, Meals CG, Nevia aphyseal Both-bg
Acad Orthop, Surg 2014;22:437-446

Allen, D, Galeazzi Fracture, OrthoBullets, updated/19/20109,
https://www.orthobullets.com/twp8uma/1029/galeazzi-fractures, retrieved April 10, 2020

© 2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED


https://www.ncbi.nlm.nih.gov/books/NBK448074/
https://www.ncbi.nlm.nih.gov/books/NBK542228/
https://www.ncbi.nlm.nih.gov/books/NBK537295/
https://www.ncbi.nlm.nih.gov/books/NBK549817/
https://www.orthobullets.com/trauma/1029/galeazzi-fractures

,RiFERENCiS
* Johnson NP, Silberman M. Monte F ;
Treasure Island (FL): StatP blishing;

https://www.ncbi.nlm.@h.gov/bookgN BK470575

* Meaike JJ, Kakar S, management of Comminuted Distal Radius Fra
Reviews 2020;8(8)e20.00010

* Porrino JA, Maloney E, Scherer K, et a
Premanagement Radiographic Chara
Roentgenology 2014 203:3, 551-559

* Corsino CB, Reeves RA, Sieg R
Publishing Jan 2020

* Miller D, Sarwark J. (2
Pirotte M]. Retriev

qb{()] In: StatPearls [Internet].
able from:

ritical Review, JBJS

acture of ti@Distal Radi
mation, American Jour

. Epidemiology and

al Radiu res, S land, FL, StatPearls

de tosSplinting [NUEM BI
Fww.remb#bg.comblog/splintin®

* Buijze G, Goslings JC, Rhemrev JS, et al. Cast immobilization with and without immobilization of the

thumb for non-displaced scaphoid waist’fractures: a multicenter, randomized, controlled trial. J Hand
Surg Am. 2014;39:621

. Expert Commentary by
rom http:

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED


https://www.ncbi.nlm.nih.gov/books/NBK470575/
https://www.ajronline.org/doi/abs/10.2214/AJR.13.12140
http://www.nuemblog.com/blog/splinting

ERE — -
L T ()

F

~/

* Wieschhoff GG, Sheehan SE, Wa
Surgeon Wants to Know;sRNSA

0 I&u.mes What the Orthopaedic

-16

* Bloom J, Overview of Metacarpal Fractu
https://www.uptodatglcom/contents/oMEnmsi
21,2021

* GuoJ, Dong W, Jin L, et al. Treatment of basicervica
nail antirotation. J Int Med Res. 2019;4 :4333-43:

* Yoo Jl, ChaY, Kwak J, Kim HY, Choy WS. Review on Basicervical Femoral Ne
Treatments, and Failures. Hip P. . 2020;3 0-181. ¢ 371/hp.

* Black DM, Geiger EJ, East , et al, At al Femur | redRisk versus Era
with Bisphosphonates ngl J Med.2020; 383:74 3
DOI: 10.1056/NEJ 191652, retfievedoh May 2, 20
www.nejm.org/@0i/full/10.1086/NEJMoal916525

’

18141897 retrieved Feb

actures with proximal femoral
0300060519862957

Fracture: Definition,
0.32.4.170

gility Fracture Prevention

moral necl
0i:10.1

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED


https://www.uptodate.com/contents/overview-of-metacarpal-fractures#H48141897
http://www.nejm.org/doi/full/10.1056/NEJMoa1916525

FERE )
e
dateo S j o~

\

 Ahn L, Patella Fracture, Ortho nda
https://www.orthobull

~

* van Leeuwen, C., Haak
predicting deep deltoi

* Ehrlichman LK, Gonzalez TA, Macaula
Radiographic Technique for the Evalua
Jt Surg. 2017;5(2):89-95.

* Karadsheh M, Taylor BC, Forst
2021, https://www.orthob :com/trg

* Blomberg J, Femoral
https://www.orth

JY. Gravity Reduction View: A
Fibula Fractures. Arch Bone

OrthoBulle

updated May 27,
etrieved June 2, 2021

ractures,@rthoBulletsgtipdated June 1, 2
lets.com/tgflima/¥037 S€moral-feck-fractur

, retrieved June 4, 2021

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED


https://www.orthobullets.com/trauma/1042/patella-fracture
https://www.orthobullets.com/trauma/1040/femoral-shaft-fractures
https://www.orthobullets.com/trauma/1037/femoral-neck-fractures

/,f‘

REFERENCES

Kojima KE, Ferreira RV. TIBIAL SHAFTL. FRACTURESaRev,.BrasOrtop. 2015;46(2):130-135. Published
2015 Dec 6. d0i:10.1016/82255-4971(15)30227-5

Torlincasi AM, Lopez RA, Waseem M. Acute Compartment Syndrome. [Updatéd 2021 Feb 10]. In:
StatPearls [Internet]. Treasure Island (FL): StatPearls Publishifg; 2021 Jan-{Available from:
https://www.ncbi.nlnd.nih.gov/books/NBKEES1 2/ /

Macey, Lance R. MD; Benirschke, Stephen K. MD; Sangeorzan, Bruce J. MD; Hansen, Sigvard T. Jr
MD Acute Calcaneal Fractures: TreatmentiOptions andiResults, Journal of the American Academy of
Orthopaedic Surgeons: 1994:2 (1);36-43

Whitaker C, Turvey B, lllical EM«£Current Congépts in TalariNeck Fracture Management. Curr Rev
Musculoskelet Med. 2018;14(3):456-474..d0i:104007/s12178018-9509-9

Lee C, Brodke D, Perdue®W Jr, Patel J&¥TalussFractures: Evaluation and Jreatment. J Am Acad Orthop
Surg. 2020 Oct 15;28(20):e878-e887. doi~10.5435/JAAOS-D-20-00116. PMID: 33030854.

Moracia-Ochagavia |, Rodriguez-Merchan EC. Lisfranc fracture-dislocations: current
management. EFORT Open’Rev. 2019;4(7):430-444. Published 2019 Jul 2. doi:10.1302/2058-
5241.4.180076

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED


https://www.ncbi.nlm.nih.gov/books/NBK448124/

ERE )

c 1o 1)

* Smidt KP, Massey P. 5th Metatarsalikra ture n: StatPearls [Internet].
Treasure Island (FL): StatP www.nchinlm.nih.gov/books/NBK544369/

olishi B, ZUZ1, h
nd Ankle Orthopaedics,

-

e Sarpong NO, Swindell HW, Trupia EP, Vosseller JT,Metatarsal Fr

AOFAS, 2018:1-8

* Gravlee JR, Hatch RL, Toe Fractures in A
https://www.uptodate.com/contents/

tures, Foo

pToD
e-fractures

adults, Retrieved 6/2/2021

2022 ORTHOPAEDIC EDUCATIONAL SERVICES, INC. ALL RIGHTS RESERVED


https://www.ncbi.nlm.nih.gov/books/NBK544369/
https://www.uptodate.com/contents/toe-fractures-in-adults

