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Forearm fractures in children

» Wrist fractures ( distal end)

» Midshaft fractures

» Proximal radiusand ulna fractures
» Fracturesdidocations
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Distal end fractures

» Undisplaced (torus - green stick fractures)
» Physeal fractures
» Metaphyseal fractures
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Distal end fractures

» METAPHYSEAL FRACTURES
» Reduction with NO PAIN

» Sedation - C arm
» Stable unstable ( difficult reduction)

» Both bonesfractured
» METHOD OFIMMOBILISATION
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Distal radial fracture
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Distal radial fracture
initial reduction




Distal radius 2




Distal radius 3




FRACTURE QUADRATUS PRONATOR

» DIFFICULT REDUCTION ulna undisplaced
» Palmar approach
» stabilisation




FRACTURE QUADRATUS PRONATOR




FRACTURE QUADRATUS PRONATOR




Management of completely displaced metaphyseal

fractures of the distal radius in children

A controlled randomised prospective study
McLauchlan J Bone Joint Surg Br 2002 Edimbrugh

» 35 children MUA and POP

» 7 had another procedure because of loss
of position

» 35 children MUA, K wire and POP

» None required a second procedure
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Malunion of fractures, distal radius
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Malunion of fractures, distal radius




Malunion of fractures, distal radius




Malunion of fractures, distal radius




Fracture distal radius ulna

» Initial presentation sten st




Fracture distal radius ulna

Reduction MUA sten st




Fracture distal radius ulna

15 days later sten st
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Fracture distal radius ulna

» Treatment ORIF sten st

Sotirios, Spyridon




Displaced distal radius and ulna
fractures

» Proper reduction

» Stabilization with K wire

» ABOVE the elbow cast

» Regular xray examination

» AGE of the patient

» QUADRATUS PRONATOR FRACTURE ORIF



Operative treatment of forearm fracture




Operative treatment of forearm fracture




DISTAL END FRACTURES

» Physeal fractures Salter classification
» Accurate reduction

» Displacement ?

» How much is acceptable?
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Physeal injuries classification

» Salter A u M u |
Harris
R ol RN

Salter-Harnis Classification
FICURE 39-9  Salter-Harris classification of phvseal frac

physeal fractures



Physeal fractures of distal radius

» Most common of pediatric fractures

» Main growth of the radius ( 75% of radial
length

» Common in preadolescent period
» Common Salter Harris 2
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Physeal fractures of distal radius

» Closed reduction when displaced with an
angle > 10-15 d

» Accurate reduction (ORIF) in SH 3,or 4

» They are healed quickly , they have great
remodelling potential, mainly in younger
children

» Repeat reduction or reduction after 10 days
MUST BE AVOIDED

.



Physeal fractures of distal radius
REMODELLING POTENTIAL

ORIGINAL ARTICLE
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IN YOUNGER THAN 10 Remodeling of Salter-Harris Type Il Epiphyseal Plate Injury of
YRS the Distal Radius

» We accept angulation up

up to 40%
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Remodeling of physeal fractures

ORIGINAL ARTICLE

Remodeling of Salter-Harris Type Il Epiphyseal Plate Injury of
the Distal Radius

Shir=ad Houshian. MD. Anette Koch Holst. MD, Morten S. Larsen, MD, and Trine Torfing,. MD

Abstract: The authors studied the relation between restdual anguly-
tion it the time of healing and final orientation of the distal rudius &
well as the elinical outcome in patients afler Salter-Harms type 11
epiphyseal plate mjury of the distal radibs. Eighty-five pitients wete
reviewed with o median follow-up of 8.5 years. Anteroposterior and
lateral radiographs were taken at followsup. The mobility of both
wiists and forcanms was examinesd. together with grip strength. Pain
with petivities and sports was evaluated. At follow-up, 73 patients
(86" were anatomically pormal on radiographs: the remnining 12
patsents ad an incomplete remodeling of the volar andor radial in-
clination of the distal ridivs. Premature closure of the growth plate in
the distal radius or ulna did not oceur in nny of these children, Com-
plete remodeling was seen in children aged up w 10 years n all but
one patient. Remodeling after Salter-Harrls type 11 epiplsyseal plite
mpary occars in all ige groups. bat the potential i< greater in children
up o 10 vears of age. The incomplete remodeling does nol-seem o
have any substantial long-term negotive effect on mobility of the wrist
and gnip strength

Key Words: remodeling, epiphyseal plae ijury, distal radins, chil-

arcn

1 Pedinie Orthoygs 2004:24:472-476)

MATERIALS AND METHODS

All paticnts aged 010 15 years treated for SH 11 epiphy-
scal plate injury of the distal radius at Odense University Hos-
pital between January 1, 1987, and December 31, 1999, were
included in the study; the total number of patients was 103, Six
patients were excluded from the study (four bilateral fractures,
two previous fractures), Eighty-five (88%) of the remaining 97
patients were reviewed for clinical and radiologic outcome,

Clinical evaluation

Mobility of both wrists (dorsai/volar, radial/ulnar flex-
jon) und forearms (supination/pronation) was examined as
well as grip strength of hoth hands measured by Martin's Vi
grometer (Germany). Pain with everyday activity and sports
wis evalunted.

Radiologic evaluation

At follow-up, lateral and anteroposterior (AP) radio-
graphs of the fractured wrist and the normal side (control) were
obtained., The inclination of the distal radius was measured in
both views. In the lateral plane a line perpendicular o the long
axis of the radius was drawn. and another line was drawn



Physeal fractures

» IDEAL
» AKpING avatadn
» MUA ,Cam
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Physeal fractures
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Physeal fractures

» CAST Below elbow r




Physeal fractures

» AKpIPNG avaTacn
» Ilapektomon
» IIoon amoogyonocte?

» Néa avatain?




Physeal fractures

» LITAVIO 1] ERPAVICT)
growth arrest?




Distal end fractures
Remanipulation? ORIF?

» When ?
» Unclear indications




Delayed union ?




Fractures of the shaft of
radius and ulna



Fractures of the shaft radius ulna

» Age

» Proximal fracture

» stability

» Solitary fracture

» Plastic deformation

» Overriding of fractured segments
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Fractures of the shaft radius ulna

» Ideal conditions




Balance between conservative and operative
treatment




Fractures of the shaft radius ulna

» What is the next step ?

R /’
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Fractures of the shaft radius ulna
» Choosing appropriate management




Fractures of the shaft radius ulna
initial picture I1 I'




Fractures of the shaft radius ulna
reduction II I




Fractures of the shaft radius ulna
management I1 I' 1




Fractures of the shaft radius ulna
management I1 I" 2
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Fractures of the shaft radius ulna
management I1 1" 3




Fractures of the shaft radius ulna
final I1'T




Elbow angylosis

Application of
llizarov device

Proximal ring
with half pins

Distal ring with
half pins

Medial ring with
wires




Celebration for the procedure
RTA ( motor bike)




Union of the fracture




Fractures of the shaft radius ulna acceptable ? 1a

N.DRAMAS RENUCLUY, TAToT
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Fractures of the
shaft radius ulna
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Choosing
appropriate
treatment

» Age

» Contact of
bones

» AXIS

» Interosseous
distance




Axial
deviation ?

» Age

» Contact of
bones

» AXIS

» Interosseous
distance




Plastic deformation

» Main complaint is the ulnar prominence




Plating for fractures of radius and ulna 1




Plating for fractures of radius and ulna 2




Plating for fractures of radius and ulna 3




Plating for fractures of radius and ulna 4




Plating one bone
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Surgical treatment for fractures of
the shaft radius ulna

» Plates

» ESIN

» One bone or bilateral fixation
» K wires are the EXCEPTION

» Remodelling is LESS compared with distal
fractures

p—



) . 2014 Apr 22; 6(2): 5325.

» Thrﬁlatment of Diaphyseal Forearm Fractures in
Children

} 2 } 2 : 2 and 5 2

» Generally, these fractures can be successfully
managed with closed reduction and casting,
however operative fixation may also be required.
The optimal method of fixation has not been
clearly established. Currently, the most common
operative interventions are open reduction with
plate fixation versus closed or open reduction
with intramedullary fixation.



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4083309/
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v

2014 Aug;45(8):1135-43. doi: 10.1016/j.injury.2014.04.020.
Epub 2014 May 2.

Systematic review: functional outcomes and complications of
intramedullary nailing versus plate fixation for both-bone diaphyseal
forearm fractures in children.

) 1 2 1

There were no statistically significant differences in
functional outcome or time to fracture union between
plating and IM nailing. No consistent difference was
found in complication rate, fracture angulation,
shortening or rotation. Better cosmesis and shorter
duration of surgery was noted in the IM nailing
group. Post-operative radial bow was significantly
abnormal in the IM nailing groups, but did not affect
forearm movement
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https://www.ncbi.nlm.nih.gov/pubmed/24845408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20A%5bAuthor%5d&cauthor=true&cauthor_uid=24845408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20L%5bAuthor%5d&cauthor=true&cauthor_uid=24845408
https://www.ncbi.nlm.nih.gov/pubmed/?term=Anand%20A%5bAuthor%5d&cauthor=true&cauthor_uid=24845408

ESIN

» | Pediatr Orthop B. 2009 Nov;18(6):289-95..

» Nonunion of forearm shaft fractures in

children after intramedullary nailing.
» Fernandez FF!, Eberhardt O, Langendorfer M, Wirth TZ

» Orthop Unfall. 2013 Aug;151(4):364-70

» [Pseudarthrosis following surgically treated forearm fractures
in children and adolescents].

» Fernandez Fernandez F!, Langendorfer M, Wirth T, Eberhardt O.
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CASE REPORT

Use of ESIN in forearm fractures in children: Does keeping the nail in situ longer
prevent refractures?

Manish Changulani, Neeraj Garg, Colin E. Bruce

4

Volume 37, Issue 4, April 2006, Pages 151-15
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Fractures of shaftt of radius and
ulna
displacement angulation

» Up to 10d in the frontal and lateral
» Overriding of fragments NOT accepted

» Price and Scott JPO 1990
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Functional impairment following
malunion

» Malunion does not correlate with functional
deficit
» Few children are treated for malunion

» Price
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. 2017 Feb; 88(1): T01-108.
Sul_:)lished online 2016 Nov 14.
oi:
PMCID: PMC5251255

Predictive factors for re-displacement in diaphyseal forearm

fractures in children—role of radiographic indices
1 .2 and

Our results suggested that fractures with a
higher degree of initial angulation and non-

anatomical reduction more often resu
displacement. Moreover, the casting ¢

tin re-

uality

examined with the radiographic indices played an
important role in the success of a non
management.

—-operative


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5251255/
https://dx.doi.org/10.1080/17453674.2016.1255784
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Heidari%20K%5bAuthor%5d&cauthor=true&cauthor_uid=27841692

Fracture and displacement of the ulna

» Elbow
examination




Radial head dislocation
Monteggia




ECapOpnua KeE@AANG KEPKIOOG




Monteggia fracture




Monteggia fracture




Kartayua wAEvng
ulnar fracture




Kataypa WAEVNG AVTIMETWITION
ulnar fracture management?




KaTtayua WAEVNC ATTOTEAEC U ?
Ulnar fracture result




Ulnar fracture reconsider xrays




Fracture dislocation Monteggia
management




Fracture dislocation Monteggia
final result




Fracture dislocation Monteggia
final result




Late onset dislocation of the radial head
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Tardy Displacement of Traumatic Radial Head Dislocation
in Childhood

David S, Weisman, MD.. Mercer Rang, FRCSC., and wiitiam G, Cole, Ph.D.. FRCSC.
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Fracture dislocation MONTEGGIA
classification
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Fracture dislocation MONTEGGIA
radiological assessment

» H ypapun Tou acova tnG KEPKidag dIEPXETAI OE
OAEC TIC BEOEIC ATTO TO KEVTPO TOU £CWW KOVOUAOU

1850 macTuRss

2220 ¢+ Musculoskeletal Injuries




KATATMA EzAPOPHMA MONTEGGIA
OKTIVOAOVIKE d1ayvwon

» Ala@popikn dlIayvwan atrd CUYYEVEC capbpnua TNG
KEPAANG TNC KEPKIDAC

» OTtTioB10 €CdpBpnua, cuvABWS APPOTEPOTTAEUPO

» EupeyEONC , avwuaAn oe oxnua
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