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Epidemiology

Fractures of the proximal humerus:

e INCreased overall incidence
(17,1%to 47,9%last15yeary

® |ncrease annual incidence 13%

Increased age of presentation
(780 731 )



Classification

The fracture lines are follow the old epiphyseal plate
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Codman E. A: The soulder, Boston, T. Todd, 1934



Classification

If any of the part has > 1cm of

displacementor > 45° of angulation
the fracture will be consideredas

displaced

Neer C. S. JBJS A, 1970
JSES, 2001



4-part valgus impacted fracture




Humeral head blood supply

Posterior circumflex a
(x3 > anterior)

Arcuate a. Vessels from GTB

Important anastomoses postero-medial hinge

Gerber Cet al.JBJS Am 1990
Brooks CHet al.JBJS Br 1993
Duparc Fet al. Surg Radiol Anat 2001
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Valgus impacted proximal humeral fractures and their blood
supply after transosseous suturing

preop6to 12 hours

Postop8-10 weeks

Axillary artery

Three image$0,-45 ¢ " )b n
1 image per second

30 images / patient




Image processing




Image processing
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Image processing

POSTOPERATIVELY




Ischemia predisposing factors

® 3)lengthof medialmetaphyseahead
extension(< 8mmin ischemic heads)

e D) integrity of the medialhinge
(43 / 55ischemic heads 2mm)

e C)splittingheadcomponent

Hertel R, et al. JESS 2004




Kralinger F, Unger S, Wambacher M et al. The medial periosteal hinge, a key
structure in fractures of the proximal humerus: a biomechanical cadaver study
of its mechanical properties. J Bone Joint Surg Br 2009;91:973-6.

Lateral or medial displacementof the
head relative to the humeral shaft >6
mm or >9 mm, respectively, is an
iIndicationof periostealrupture

Maintenanceof somemedial periosteal
Integrity may provide stability and allow
passivereduction of the fracture




Current Surgical Treatment Options for Complex
Proximal Humeral Fractures

George M Kontakis, MD', Theodoros Tosounidis, MD?,
and Kyriakos Kakavelakis, MD?3

'"University of Crete, Crete, Greece; 2Leeds General Infirmary, Leeds, UK; and

3University Hospital of Heraklion, Crete, Greece. Adv Orthop 2010:2(2):43-50

Whatisthe fracture pattern?
Doesit needto be treated surgically?
Doesthe medicalstatusof the patient permit operativetreatment?

Couldthe anatomycanbe restoredby meansof stableanddurablefixation?

Isthe humeralheadviable?

Well informed patient about outcome & expectations



Radiological evaluation

Axillary Velpau axillary



CT scan

® Tuberositiegdisplacement
Bettervisualizatiorof the head
Glenoid pathology

Isolated
greater

Jurik AG, et al. Clin Radiol 1994
Morris ME, et al. Orthop Trans 1997

Neutral

Edelson G, et al. A threlmensional classification
for fractures of the proximal humerus. JBJS Br 2004
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Treatment options

® (Conservative

® |nternalfixation

e Externalfixation
e Arthroplasty

e Reversarthroplasty



dt"oNE&’q' Impacted valgus fractures (B1.1) of the

4’)
F 4 € proximal humerus

2 g THE RESULTS OF NON-OPERATIVE TREATMENT
% &

C. M. Court-Brown, H. Cattermole, M. M. McQueen
Frooe the Roval ifirmary of Edinbureel. Scovland

Conservative

125fractures i stype ufl.1 (valgusimpacted)
Constantscore71.8/100(1 yearfollow up)
80,6%excellentverygood

1-part- 3-part (CS745- 65.6)

507 fractures AOtype s
376 patients(1 yearfollow up)

88%excellentor verygood
131 patients lost???

1 CourtBrown CM, et al. Impacted valgus fractures (B1.1) of the proximal
humerus the results of neoperative treatment. JBJS Br 2002

2 Gaebler C, et al. Minimally displaced proximal humeral fractures:
epidemiology amd outcome in 507 cases. Acta Orthop Scand 2003



Conservative




Natural history of complex fractures of the proximal humerus
using a three-dimensional classification system U Shoulder Elbow Surg 2008;17:399-409.)

Gordon Edelson, MD,® Husam Safuri, MD,? Joseph Salami, MD,® Fina Vigder, MD b
and Daniela Militianu, MD,* Tiberias and Haifa, Israel

Xd& O 2 y ioNde daEhmonbelief ¢ avasculamecrosisof the humeralhead
may be relatedto the surgicalinterventionrather thanto the lackof A U €



Natural history of complex fractures of the proximal humerus
using a three-dimensional classification system U Shoulder Elbow Surg 2008;17:399-409.)

Gordon Edelson, MD,* Husam Safuri, MD, Joseph Salami, MD,® Fina Vigder, MD b
and Daniela Militianu, MD,* Tiberias and Haifa, Israel




Review article

THE OPERATIVE MANAGEMENT OF DISPLACED FRACTURES
OF THE PROXIMAL HUMERUS

P. Hoffmeyer

From the University Hospital, Geneva, Switzerland

(Printed with permission of EFORT. The original version of this article appears in
Ewropean Instructional Course Lectures Vol 5, 2001.)

Status of head of humerus

VASCULAR AVASCULAR

Strong bone Soft bone Strong bone Soft bone
N N o S
Osteosynthesis Osteosuture Osteosynthesis Arthroplasty

{Arthroplasty)




What kind of osteosynthesis?
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Severe Infection




Options for internal fixation

C Platescrews
0 L.BO0 blade cloverleaf 1/ 3 tubular, Plantan Philog

C Percutaneou$ W or cannulatedscrews

C IntramedullaryKWor rods
(Kapandji Rush Ender Prevot Zifkg EvansJigetc)

C Antegradeor retrogradeintramedullarynailing
(PolarousHalder PHNT, PHNS Targonetc)

¢ Osteosuture
(wiring, crossscrewosteosynthesissutures,dacrontapesetc)

C Combinedechniques’ grafting,cement,Norian



Options for minimal invasive fixation

C Percutaneousg W or cannulatedscrews

C IntramedullaryKWor rods
(Kapandj Rush Ender Prevot Zifka EvansJigetc)

C Externalfixation

¢ Osteosuture
(wiring, crossscrewosteosynthesissutures,dacrontapesetc)
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of proximal humeral fractures and its biomechanical evaluation
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Reto Babst » Susunne Kathrein « Johann Fierlbeck +
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Current strategies for the treatment of proximal humeral
fractures: an analysis of a survey carried out at 348
hospitals in Germany, Austria, and Switzerland

Alexander Tepass, MD?, Gunnar Blumenstock, MD®, Kuno Weise, MD?,
Bernd Rolauffs, MD?, Christian Bahrs, MD**
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Complications

Implant Failure

Vascular/ Nerval Damage

Nonunion 9,2%

Infection 9.8%

Sub-/ Luxation Hemiarthroplasty

Posttraumatic Omarthrosis

Implant Migration

Rotator Cuff Lesion

Incorrect Implant Position

Impingement

Humeral Head Necrosis

Secondary Fracture Displacement
Implantperforation of the Humeral Head
Non-Anatomic Reduction

0% 10% 20% 30% 40%

50%

60%

70%




njury. Int §. Care tmyured 42 (2011 ) 408413
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A systematic review of locking plate fixation of proximal humerus fractures

Robert C. Sproul, Jaicharan |. lyengar, Zlatko Devcic, Brian T. Feeley *

University of Calfornie. San Francisto, Departmend of Orthopordic Surgery. Sperts Madicior and Shewlder Sargery Servive. 1500 Owens Streer, Sow Francisos, CA SIS, Usated Stanes

« Proximal humerus fractures due to trauma (excluding pathologic
fractures).

« Patients greater than 18 years of age.

« More than 15 patients in the study or subgroup of interest.

e At least eighteen months follow-up.

« At least one relevant functional outcome score such as range of
motion, pain, patient satisfaction, or complications.

¢ Quality outcome score of at least a 5/10 according to a previously

published scoring system.'42° %

-

Complications 50

5o

varus malunion 16%, 30

AVN 10%, 2
screw perforation 8%, 0

subacromial impingement 6%, &

infection 4%




Percutaneoug W or cannulatedscrews

19%-55%

Perforation

Superficial infection

U
U

U Inadequate reduction
U Migration- breakage
¥

Nerve damage

HerscovicD Jr, et al.ClinOrthop2000
SoetePJ, et al. JSES 1999
DarderA, et al.OrthopTrauma 1993
ResciH, et al. JSES 1995

ResciH, et al. JIBJS Br 1997




Percutaneoug W or cannulatedscrews

RowlesDJ,McGroryJE. Percutaneous pinning of the

proximal part of the humerus an anatomic study. JBJS 2001



