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Objectives

A Anatomy and biomechanics
A Epidemiology & classification
A Complex patterns of injury

A Treatment algorithm

A Long term outcomes




Overview

Historically, the radial head was believed to be
expendable

X.. Is universallyappreciatedas a vital elbow structure for
forearmandelbow stability
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Anatomy
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Stability
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Epidemiology

2-5% of all fractures
33% of elbow fractures
15-20% involve the neck

50% is associated with another injury

10%o0f RH associated with elbow dislocation



Biomechanics

A Force transmission
- 60% of load applied to hand

w Stability
¢ 30% resistance to valgus stress

¢ Secondary stabilizer in MCL deficiency

w Rotational motion of the forearm



Biomechanics

- RH resection overloads the coronoid process

- the elbowthen dependsonthe MCLto prevent
valgusdeformity

- If interosseousnembraneis disruptedthe
radiusis proximallymigrate

- for eachmm of radialshortening the distal
ulnarloadincreasesy approximatelyl 0%



Kinematics and stability of the fractured and implant-

reconstructed radial head

James A. Johnson, PhD, %€ Daphne M. Beingessner, MD,” Karen D. Gordon, PhD, Cynthia E. Dunning, PhD,%®<
Rebecca A. Stacpoole, MSc,® and Graham J. W. King, MD,%®< london, Ontario, Canada
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Clinical Orthopaedics

S and Related Research’
DOI 10.1007/s11999-013-3331-x A Puiication of The Assadiation of Boae and Juint Sergacas®

SYMPOSIUM: TRAUMATIC ELBOW INSTABILITY AND ITS SEQUELAE

The Association of Bone and Joint Surgeons@®@ 2013

Fixation Versus Replacement of Radial Head in Terrible Triad

Is There a Difference in Elbow Stability and Prognosis?

1 1

Tyler Steven Watters MD, Grant E. Garrigues MD, } )

David Ring MD, PhD, David S. Ruch MD Radial head Radial head
ORIF arthroplasty
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Proximal radial drift following radial head resection

Alison Schiffern, MD?, Stephen P. Bettwieser, BA?,
Christina A. Porucznik, MSPH, PhD"<, Julia R. Crim, MD?, Robert Z. Tashjian, MD*“*

J Shoulder Elbow Surg (2011) 20, 426433
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Proximal radial drift following radial head resection

Alison Schiffern, MD?, Stephen P. Bettwieser, BA?,
Christina A. Porucznik, MSPH, PhD"<, Julia R. Crim, MD?, Robert Z. Tashjian, MD*“*

J Shoulder Elbow Surg (2011) 20, 426433

13 pt with RHexcision

/2 m postoperative

meanresectionlength18 mm
significantmigrationboth medially& posteriorly
> 2 cmof radialresection> posteriordrift

Onlywith dislocationthere were worsefunctionaloutcomes



Classification

SIMPLE

COMPLEX

- Another fracture
- Ligamentous injury
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Radial head frac.tl.jres: — Hotchkiss
update on classification and
management

Vinod Kumar

ORTHOPAEDICS AND TRAUMA 26:2

William Angus Wallace

The modified Mason classification of radial head

fractures®

Mason type

Type 1 Minimally displaced fracture, no mechanical
block to forearm rotation, Intra-articular
displacement <2 mm

Type 2 Fracture displaced >2 mm or angulated,
possible mechanical block to forearm rotation

Type 3 Severely comminuted fracture, mechanical
block to motion

Type 4 Radial head fracture with associated elbow
dislocation

4 As modified by Hotchkiss.



REVIEW ARTICLES

Comminuted radial head fractures: aspects of
current management

Charalambos P. Charalambous, MSc, FRCS (Tr & Orth)®*,
John K. Stanley, Mch Orth, FRCS Ed, FRCSE®, Simon P. Mills, MBChB®,
Mike J. Hayton, FRCS (Tr & Orth)®, Anthony Hearnden, FRCS (Tr & Orth), FFSEM",
Ian Trail, MD, FRCS®, Olivier Gagey, MD, PhD¢
J Shoulder Elbow Surg (2011) 20, 996-1007
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Clin Osthop Relat Res (2008) 466:130-134
DOI 10.1007/s11999-007-0064-8

ORIGINAL ARTICLE Mayo

Documentation of Associated Injuries Occurring With Radial
Head Fracture

Roger P. van Riet MD. PhD, Bernard F. Morrey MD

Table 2. Comprehensive classification of radial head fracture with
description of associated injuries™

Radial head fracture Associated injury suffixes
(Mason) type

[-111 Articular
injuries o

coronoid fracture

e
I

olecranon fracture
Ligamentous m = medial collateral ligament
Iunes 1 = Jateral collateral ligament

d = distal radioulnar disruption




Imaging

GreenspaNorman
radiocapitellar view

CT scan



Acta Orthopaedica 2010; 81 (3): 373-376

Magnetic resonance imaging findings in 46 elbows with a
radial head fracture

Laurens Kaas':2, Jeroen L Turkenburg®, Roger P van Riet4, Jos P A M Vroemen?®, and
Denise Eygendaal’

Associated injury Mason type
In=17) lI(n=23) lll (n=6)

LCL 8 15 6
MCL - - 1
Capitellar injury 8 2
Loose osteochondral fragment 2 -
Bone bruise lateral epicondyle - 1 -
Coronoid fracture - 1

Any type of associated injury 12 17 6




Patterns of Traumatic Elbow Instability With Fracture

Dislocation+
radial
head
fracture

Terrible Triad

Dislocation

Dislocation Injuries

Anterior

Posterior

Olecranon fracture Varus posteromedial
Dislocation rotational instability

Disruption Injuries



RH resection + dislocation

65% severe elbow arthrosis in 14y
Josefsson; CORR 246, 1989

92% elbow arthrosis (30% severe),
10yrdMorrey CORR, 216, 1989




Treatment options

U Non-operative treatment
U Fragment excision

U Radial head excision

U Internal fixation

U Allograft implantation

U Arthroplasty




Decisionmaking

fragment number,
displacement,

articular surface,

age & bone quality,
dislocation,

associated ligamentous injury,

associated elbow fractures




Non-operative treatment

Mason type | fractures

Mason type Il, without block or
articular incongruity

Fractures >1/3 of the articular
surface: later displacement
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ORIGINAL ARTICLE

Management of Mason type 1 radial head fractures: a regional
survey and a review of literature

Samer S. S. Mahmoud + Abdul Nazeer Moideen -
Rahul Kotwal - Khitish Mohanty

- aspirationwithin 6 h of injury

- Immobilizationin broadarm slingfor 48 h

- activemobilizationand extensionstretchingexercises
- follow up at 1 week: dischargedo physiotherapy

- clinicalandradiologicakeviewin 6 weeks(if noimprovement)



Fragment excision

mechanicablock
(RHfragmentsor cartilagenousieces)

Not alwaysvisiblein plain x-rays
Fragments< 1/ 3 of the radialhead

Fragmentsl/4 to 1/ 3 of the capitellum

CaputoAE,Burton KJ,CohenMS, et al: Articulator cartilageinjuries
of the capitelluminterposedin radial head fractures A report of
ten casesJShoulderElbowSurgl5:716-720, 2006



Radial head excision

Avoid acute excision

No in ligamentous injury

3 or morefragments
Comminution of the RH neck

Elderly, low demand patients

As salvage procedure

Maintenanceof radial head height is important in
allowingligamentoushealingat the correctlength



Radial head excision

Chronic ulnar wrist pain,
Instability,

Elbow stiffness,

Loss of strength,
Degenerative arthritis
Cubitus valgus,
Heterotopic calcification,
Myositis ossificans,




Resection arthroplasty for radial head fractures:
Lon g-te rm fo lluw-up J Shoulder Elbow Surg (2011) 20, 45-50

Petrea P. Iftimie, MD*, Jaume Calmet Garcia, MD, PhD, Ignacio de Loyola Garcia
Forcada, MD, PhD, Jose Eduardo Gonzalez Pedrouzo, MD, PhD,
Josep Giné Goma, MD, PhD

17 years fup

51 RH excisions

27 pt (20 m, 7 f)

mean age 37 (181)

5 type Il, 16 type lll, and 6 type IV.
mean followup 17 years (1424)
Mayo & DASH scores

22 patients excellent (81%)
4 patients good (15%)
1 patient fair (4%)
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Radial head fixation

Masonll & lll fractures
Lateralapproach

No morethan 3 fragments
Smallscrews Hebertscrews
Lowprofile specialplates

a { | s

Ligament repair, associated
Injuries




Implant selection




SCIENTIFIC ARTICLE

Anatomic Fit of Six Different Radial Head Plates:
Comparison of Precontoured Low-Profile

Radial Head Plates

Klaus Josef Burkhart, MD, Tobias E. Nowak, MD, Yoon-Joo Kim, MD, Pol M. Rommens, PhD,
Lars P. Miiller, PhD
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