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FRATTURE'COMPLESSE'DELL’ARTO'SUPERIORE'IN'
ETA’'EVOLUTIVA…'

DIAGNOSI'
TRATTAMENTO'
PROGNOSI'

FRATTURE'OMERO'DISTALE'
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Fra7ure'di'gomito''
8'%'di'tu7e'le'fra7ure'in'età'pediatrica'

•  Fr.,sovracondiloidee,di,omero,50<70%,
•  Distacchi,dell’epicondilo,laterale,12<20%,
•  Distacchi,dell’epicondilo,mediale,10%,

Common%pediatric%elbow%fractures.%Hart%E.S.%et%al.%Orthopaedic%Nurses%2011,,
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Common%pediatric%elbow%fractures.%Hart%E.S.%et%al.%Orthopaedic%Nurses%2011,,

Scheletro,carFlagineo,
difficoltà,nell’,idenFficare,tuL,i,centri,di,ossificazione,

«CRITOE»'

In'età'evoluKva'complessa'è'la'diagnosi'
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Common%pediatric%elbow%fractures.%Hart%E.S.%et%al.%Orthopaedic%Nurses%2011,,

<,RX,in,comparaFva,con,l’arto,controlaterale,
< ,Segni,radiografici,indireL,di,fraPura,,
< ,ECOGRAFIA'
<,RMN,

Ci'aiutano'nella'diagnosi'
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DIFFICOLTA’,NELL’INDICAZIONE,
TERAPEUTICA,

Indicazione,al,,traPamento,
(chirurgia,open,vs,percutanea),

(scarsa,oggeLvità),
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DX'

DX'

GOMITO'DX'a'confronto'con'il'controlaterale'
,
A,DX,tumefazione,parF,molli,del,gomito,,con,dislocazione,mediale,ed,in,minor,
misura,anche,posteriore,del,radio,e,dell’ulna,rispePo,alla,palePa,omerale.,Si,
associa,soLle,banda,di,ispessimento,periostale,sul,versante,anteriore,e,posteriore,
della,metafisi,distale,dell’omero.,,

'
DISTACCO'MISTO'EPIFISARIO'DISTALE'O'LUSSAZIONE????'

PZ,di,8,giorni,di,vita,
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ECOGRAFIA'gomito'DX'

dislocazione,mediale, e, posteriore, del, nucleo,
epifisario, distale, carFlagineo, dell’omero,,
rispePo, alla, metafisi, omerale,, in, rapporto, a,
distacco,misto,epifisario,distale,dell’omero.,

, Riconoscibi le, una, soLle, banda, di,
ispessimento, periostale, in, sede, metafisaria,
distale,dell’omero.,
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PAZIENTE,4,ANNI,
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Dimeglio%A.%Growth%in%pediatric%orthopaedics.%J%Peditr%Orthop%2001;%21:549I555%
Wilkins,%K.E.%Principles%of%fractures%remodeling%in%children.%Injury%2005;%36,%SIA3/SIA11%
Gasco,%J.;%De%Pablos,%J.:%Bone%remodelling%in%malunited%fractures%in%children.%Is%it%reliable?%J%Pediatr%Orthop%B%1997;%6(2):126I32,,

Le,fraPure,del,gomito,,sopraPuPo,le,sovracondiloidee,di,
omero,,hanno,un,basso,potenziale,di,rimodellamento,
,
I,centri,di,accrescimento,a,maggiore,aLvità,sono,nell’arto,
superiore,a,livello,dell’omero,prossimale,e,radio,distale,
,

Non,sempre,il,rimodellamento,osseo,può,compensare,una,
riduzione,non,anatomica,per,cui,è,importante,mirare,sempre,
ad,una,riduzione,della,fraPura,il,più,anatomica,possibile,
,

,
,
,

,
,,

In'età'evoluKva'complesso'è'il'tra7amento'
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Quando'la'diagnosi'è'misconosciuta''
o'il'tra7amento'non'adeguato…'

• Deficit,di,consolidazione,
• Necrosi,avascolare,del,frammento,
• Deformità,permanente,(gomito,varo/valgo),
• Deficit,nell’arFcolarità,(sopraPuPo,nella,flesso<estensione),
• NeuropaFa,del,nervo,ulnare,da,sFramento,per,il,valgismo,del,gomito,
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PZ,9,ANNI,

ESITI,di,fr,sovracondiloidea,omero,sn,traPata,in,altra,sede,,

riduzione,ed,immobilizzazione,in,AG,a,giugno,2011,

Clinicamente,

varismo,30°'

deficit,flessione,15°'

deficit,estensione,15°'
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DOPO,2,MESI..,

DOPO,5,MESI..,

DOPO,8,MESI..,

Sn,
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Fpo,I,, Fpo,II,, Fpo,III,

Immobilizzazione,in,AG,
brachiometacarpale,a,gomito,flesso,per,

almeno,3,seLmane,,

Riduzione,della,fraPura,,stabilizzazione,con,fili,di,Kirschner,ed,
immobilizzazione,in,AG,brachiometacarpale,a,gomito,flesso,

per,almeno,3,seLmane,,

Mallo%G.%et%al.%Use%of%Gartland%classifica\on%system%for%treatment%of%pediatric%supracondyler%humerus%fractures.%Orthopedics,%2010%
Heal%J.,%Bould%M.%Reproducibility%of%the%Gartland%classifica\on%for%supracondyler%humerus%fractures%in%children.%J%Orthop%Surg,%2007%

FR.'SOVRACONDILOIDEE'DI'OMERO:'TRATTAMENTO'

Classificazione,Gartland,,
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FILI,DI,K,PERCUTANEI,,
vs,,

RIDUZIONE,ed,IMMOBILIZZAZIONE,,

TRATTAMENTO,FRATTURE,GARTLAND,II,
DibaLto,in,lePeratura,ancora,aperto,

E’,la,stabilità,della,fraPura,dopo,la,
riduzione,che,fa,la,differenza,

Classificazione,di,Gartland,modificata,
secondo,Wilkins,,

,
Tipo'IIA:,no,rotazione,del,frammento,distale,,
stabile,dopo,riduzione,,non,necessaria,la,sintesi,
percutanea,con,fili,
,
Tipo'IIB:,rotazione,minima,del,frammento,,
solitamente,instabile,dopo,riduzione,,necessaria,la,
sintesi,percutanea,con,fili,

Problema,nella,diagnosi,e,definizione,del,
Fpo,IIa,o,IIB,
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FILI'DI'KIRSCHNER'INCROCIATI'O'
LATERALI?'

L’osteosintesi,con,fili,incrociaF,è,
meccanicamente,più,stabile,rispePo,a,

quella,con,fili,laterali.,
,

La,prima,comporta,tuPavia,un,maggior,
rischio,di,lesione,iatrogena,del,n.,ulnare,

(4%,se,inseriF,a,gomito,non,iperfl,e,15%,se,
inseriF,a,gomito,iperfl),,

,
Una,stabilità,oLmale,può,comunque,

essere,oPenuta,con,i,fili,laterali,quando,
inseriF,in,maniera,correPa,e,con,

l’immobilizzazione,in,doccia,,gessata,per,3,
seLmane,

,
I,risultaF,clinici,a,distanza,sono,

soddisfacenF,con,entrambe,le,tecniche,,

TECNICA,A,FILI,LATERALI,MINOR,
RISCHIO,IATROGENO,STESSI,

RISULTATI!,
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CORRETTO,POSIZIONAMENTO,DEI,KIRSCHNER,LATERALI,,

Fili,di,K,da,2,mm,

I,fili,devono,divergere,in,modo,tale,da,impegnare,entrambe,le,colonne,

I,fili,devono,incrociarsi,al,di,fuori,dell’osso,ed,essere,bicorFcali,

Skaggs%DL,%Flynn%JM:%Loss%of%pin%fixa\on%in%displaced%supracondylar%humeral%fractures%in%children:%
Causes%and%preven\on.%J%Bone%Joint%Surg%Am%2007;89[4]:713I717%
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Età,media,6,4,anni,
Follow,up,medio,di,4,anni,e,3,mesi,

62'PAZIENTI,,
Fra7ura'sovracondiloidea'da'estensione' 

CRITERI'DI'ESCLUSIONE'
PolitraumaFzzaF,

Fr,aperta,
Fr,inter,o,monocondiloidea,

Patologie,ossee,dismetaboliche,,

Campione,suddiviso,sulla,base,
<del,Fpo,di,fraPura,(Gartland,I<II<III),
<del,traPamento,eseguito,(solo,per,GII,e,GIII),
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Adequacy'of'treatment,'bone'remodeling,'and'clinical'outcome'in'pediatric'supracondylar'humeral'fractures'
Persiani,P;,Di,Domenica,M;,Gurzi,M;,MarFni,L;,Lanzone,R;,Villani,C,
Journal,of,Pediatric,Orthopaedics,B:,,
March,2012,<,Volume,21,<,Issue,2,<,p,115–120,
,

Valutazione'clinica' Valutazione'radiografica' 
•  ArFcolarità,,
•  Allineamento,assiale,(carrying,angle),
•  Forza,muscolare,(MMT),
•  Stabilità,arFcolazione,
,

Preoperatorie,
Postoperatorie,

Dopo,tre,seLmane,,
All’,ulFmo,follow<up,

Baumann’s,angle,

Humero,Capitellar,angle,

QuesFonari,

MAYO,Elbow,Performance,Index,(MEPI),,

POSNAfPODCI'(Pediatric,Orthopaedic,
Society,of,North,America,–,Pediatric,Outcomes,
Data,CollecFon,Instrument),,,

Rimodellamento,osseo,
Adeguatezza,della,riduzione,
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RISULTATI 
RisultaF,clinici,soddisfacenF,in,tuL,i,gruppi,in,accordo,con,criteri,di,Flynn,

(Flynn,%J.C.;%Maeews,%J.G.;%Beriot,%R.L.;%Blind%pinning%of%displaced%supracondylar%fracture%of%humerus%in%children.%J%Bone%Joint%Surg)%%

L’,ARTICOLARITA’,,
Nessun,deficit,di,prono<supinazione,
Deficit,flessione,nella,media,<1,61°,con,range'0°;f10°'
Deficit,estensione,nella,media,+,0,89°,con,range'+10°;f10°'

I,QUESTIONARI,
Il,POSNA,quesFonnaire,e,il,MEPI,ha,messo,in,

evidenza,come,i,deficit,riscontraF,nel,ROM,non,
abbiano,inficiato,minimamente,la,qualità,della,vita,e,
la,funzione,globale,del,gomito,dei,piccoli,pazienF,

IL,TRATTAMENTO,
•  Le,fraPure,del,Fpo,Gartland'II'hanno,riportato,migliori,risultaF,quando,traPate,

con,2'fili'di'Kirschner,,piuPosto,che,con,la,sola,riduzione,ed,immobilizzazione,in,
AG.,

•  Il,traPamento,delle,fraPure,Gartland'III'con'tre'fili'di'K'piu7osto'che'con'due'non'
ha'portato'invece'ad'una'differenza'nei,risultaF,staFsFcamente,significaFva.,WWW.PIETROPERSIANI.IT,



IL,RIMODELLAMENTO,
Indipendentemente,dalla,severità,della,fraPura,,il,rimodellamento'è'

maggiore'sul'piano'sagi7ale'rispe7o'a'quello'frontale'
,

Validità'dell’angolo'di'Baumann'postop'come'predi7ore'del'Carriyng'
angle'finale'(angolo,di,valgismo,del,gomito).,

Importanza,dell’adeguatezza,della,riduzione,iniziale,sul,piano,frontale,,
(RX,in,AP,,angolo,di,Baumann),più,che,su,quello,sagiPale,(Rx,in,LL).,,

RISULTATI 
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CASO'CLINICO'2'

PZ,8,ANNI,,

FraPura,sovracondiloidea,omero,sn,Fpo,
Gartland,IIB,,traPata,con,2,fili,di,K,

inseriF,lateralmente,
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RX,dopo,4,anni,

RX,dopo,3,seLmane,
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CASO'CLINICO'3' PZ,7,ANNI,

fraPura,sovracondiloidea,omero,
sn,Fpo,Gartland,III,traPata,con,2,

fili,di,K,inseriF,lateralmente,
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RX,dopo,4,anni,
RX,dopo,3,seLmane,
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DISTACCHI'DEI'CONDILI'OMERALI:'TRATTAMENTO'

DibaLto,aperto,in,lePeratura,
sul,gold,standard,di,traPamento,

RispePo,alle,fraPure,sovracondiloidee,
APPROCCIO,PIU’,CRUENTO,

Closed%reduc\on%and%internal%fixa\on%of%completely%displaced%and%rotated%lateral%condyle%fracturesof%the%humerus%in%children.%Song%K.%J%Orthop%Trauma2010,
LongIterm%results%of%treatment%of%fractures%of%the%medial%humeral%epicondyle%in%children.%Ippolito%E.%et%al.%J%Bone%Joint%Surg%Am%2001%,
Observa\ons%concerning%fractures%of%the%lateral%humeral%condyle%in%children.%Jakob%R%et%al.%J%Bone%Joint%Surg%Br.%1975,
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FR.'DEI'CONDILI'OMERALI:'TRATTAMENTO'

Il'nostro'approccio'e'quello'di'molK'altri'autori'è''
una'chirurgia'open'e'fissazione'con'fili'di'Kirschner'

indipendentemente'dalla'presenza'di'una'
scomposizione'

MolF,autori,aPuano,una,chirurgia,open,con,riduzione,direPa,del,
frammento,e,stabilizzazione,

con,fili,di,Kirschner,solo,quando,
SCOMPOSIZIONE,

,>'2'MM,PER,LE,FRATTURE,DEL,CONDILO,LATERALE,
>'DI'5'MM,PER,QUELLE,DELL’EPITROCLEA,,

Closed%reduc\on%and%internal%fixa\on%of%completely%displaced%and%rotated%lateral%condyle%fracturesof%the%humerus%in%children.%Song%K.%J%Orthop%Trauma2010,
LongIterm%results%of%treatment%of%fractures%of%the%medial%humeral%epicondyle%in%children.%Ippolito%E.%et%al.%J%Bone%Joint%Surg%Am%2001%,

Observa\ons%concerning%fractures%of%the%lateral%humeral%condyle%in%children.%Jakob%R%et%al.%J%Bone%Joint%Surg%Br.%1975,
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CASO'CLINICO'4'
PZ,9,ANNI,

Distacco,epifisario,epicondilo,
mediale,destro,,

chirurgia,open,e,stabilizzazione,con,2,
fili,Kirschner,
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RX,dopo,10,giorni, RX,dopo,1,anno,

Nessuna,deviazione,assiale,
F,muscolare,come,l’arto,controlaterale,

ROM,pronosupinazione,completa,
,,,deficit,estensione,5°,
,,,deficit,flessione,5°,

,,,,,,,,,,

CLINICAMENTE'dopo'2'mesi'
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Nessuna,deviazione,assiale,
F,muscolare,come,l’arto,controlaterale,

ROM,pronosupinazione,completa,
estensione,completa,
,flessione,completa,

,,,,,,,,,,

CLINICAMENTE'dopo'1'anno'
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CASO'CLINICO'5'.'

PZ,4,ANNI,

Distacco,epifisario,SH,IV,epicondilo,
laterale,sin,traPato,con,2,fili,di,

Kirschner,
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RX,dopo,10,giorni,

RX,dopo,7,mesi,
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CLINICAMENTE,

Dopo,7,mesi,
,

Varismo,25°,
Deficit,flessione,5°,

Deficit,estensione,10°,
Prono<supinaz,completa,
F,come,il,controlaterale,

,
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PZ,5,ANNI,

Distacco,epifisario,SH,IV,

epicondilo,laterale,sin,,

chirurgia,open,e,2,fili,di,
Kirschner,

CASO'CLINICO'6'
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RX,dopo,10,giorni,

RX,dopo,1,mese,

WWW.PIETROPERSIANI.IT,



CASO'CLINICO'6'.' PZ,15,ANNI,

FraPura,epicondilo,mediale,sin,,

chirurgia,open,e,stabilizzazione,
con,2,fili,Kirschner,
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RX,dopo,1,mese,

RX,dopo,2,anni,
RX,dopo,2,mesi,
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Valgismo,gomito,15°,,
Sofferenza,ulnare,

ROM,pronosupinazione,completa,
deficit,estensione,15°,
,deficit,flessione,15°,

,F,muscolare,come,l’arto,controlaterale,

CLINICAMENTE'dopo'2'anni'
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INTERVENTO'CHIRURGICO:'NEUROLISI'DEL'NERVO'ULNARE'

WWW.PIETROPERSIANI.IT,



PZ,15,ANNI,

Distacco,epifisario,misto,SH,IV,

Riduzione,incruenta,e,stabilizzazione,
con,3,fili,Kirschner,

CASO'CLINICO'7'
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RX,dopo,10,giorni,

RX,dopo,40,giorni,
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RX,dopo,3,mesi,
callo,osseo,ben,

formato,
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Follow<up,ad,un,
anno,e,mezzo,

ROM,pronosupinazione,completa,
estensione,completa,
deficit,flessione,5°'

,F,muscolare,come,l’arto,controlaterale,

CLINICAMENTE'
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CONCLUSIONI 

Fra7ure'del'gomito'in'età'pediatrica'

da'non'so7ovalutare''

Complessità'diagnosKca'e'terapeuKca'

'
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CONCLUSIONI 

SOVRACONDILOIDEE'
'

Tra7amento'guidato'dalla'classificazione'di'Gartland'
Tra7amento'incruento'in'AG'per'le'Gartland'I'

Tra7amento'con'fili'di'K'per'le'Gartland'II'e'III'

Adeguatezza'della'riduzione'sul'piano'frontale'

Maggiore'rimodellamento'sul'piano'sagi7ale'

Ruolo'della'trazione'?'

'
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ELEVATED, STRAIGHT-ARM TRACTION FOR SUPRACONDYLAR FRACTURES OF THE HUMERUS IN CHILDREN 83

VOL. 87-B, No. 1, JANUARY 2005

fracture associated with an ipsilateral fracture of the radius
and ulna (one patient), a vascular injury (four patients) and
a supracondylar fracture in a patient with multiple skeletal
injuries. An additional 14 patients who were managed by
elevated, straight-arm traction were excluded from the
study either because they were lost to follow-up or because
the notes and radiographs did not allow accurate determi-
nation of the outcome.

In all, 112 fractures in 112 patients were included in the
study. Of these, 107 were extension fractures (Wilkins
modification of Gartland’s classification18) types IIb & III,
and five were flexion fractures. Eight patients were older
than ten years of age. In five patients, the radial pulse was
not palpable on admission but the hand was still warm and
pink with a capillary return of two seconds. They were suc-
cessfully managed conservatively in straight-arm traction.
At presentation, two patients had a radial nerve palsy, six
had an anterior interosseous nerve palsy, seven had a
median nerve palsy and two had an ulnar nerve palsy.

The five flexion-type fractures all had anterolateral dis-
placement of the distal fragment, but none was associated
with neurovascular compromise. Of the 107 extension-type
fractures, the distal fragment was displaced posteriorly in
30, posterolaterally in 30, and posteromedially in 47
patients. Posterolateral displacement of the distal fragment
was most frequently associated with marked swelling and
neurovascular deficit (Table I).

Of the 112 patients treated by elevated straight-arm trac-
tion, 48 had a manipulation under general anaesthesia but,
as a perfect reduction was not achieved due to the swelling
or comminution, they were treated by straight-arm trac-
tion. As the study progressed, it became apparent that
manipulation under general anaesthesia was not necessary
except in patients with extreme distress, deformity, or at
risk of skin necrosis over the anterior aspect of the proxi-
mal fragment. The remaining 64 patients were managed by
straight-arm traction from the outset without being taken
to the operating theatre. The mean duration of traction was
22 days (14 to 28) and all children tolerated it well.

Since 1997, our standard management has been under-
taken in the casualty department and the ward. After pro-
viding adequate analgesia and making a complete
assessment of the patient, including the neurovascular sta-
tus of the injured limb, the child is admitted to the ward,
and below-elbow, straight-arm skin traction is applied
(Fig. 1). 
Application of traction. Skin traction is applied with the
elbow extended and forearm in supination in the straight

lateral position. Adhesive tapes are applied to the forearm
and held with an elasticated bandage. The shoulder is kept
at 90˚ abduction. The cord from the skin traction passes
over a universal joint pulley and enough weight is attached
to the end of the cord (0.45 to 1.8 kg) so that the arm is just
lifted from the surface of the bed. The traction side of the
bed is elevated with blocks under the legs of the bed to sup-
ply counter-traction. A single dose of weight-adjusted,
orally administered, opiate provides the necessary analgesia
for the application of traction. Once instituted, the traction
itself provides the arm with sufficient support so that fur-
ther opiate administration is rarely required. The neuro-
vascular status is monitored for the first four days with
frequent inspection by the ward staff and doctors to ensure
that the arm remains elevated from the bed. This is because
the elbow will flex if the arm comes to rest on the bed.
Abduction of the shoulder needs to be adjusted by sliding
the pulley so that the carrying angle of the injured limb is
the same as the uninjured arm.

When setting up the traction it is helpful, but not crucial,
to consider the likely pattern of displacement of the distal
fragment. For fractures with posteromedial displacement,
when the distal fragment is often rotated internally or in
varus angulation, traction with the forearm supinated and
shoulder in wide abduction gradually reduces the fracture.
The position is easily maintained by placing the pulley on

Table I. Relationship between neurovascular deficit and type of displacement

Deficit Posterior displacement Posterolateral displacement Posteromedial displacement

Absent radial pulse 1 4 -
Anterior interosseous nerve palsy 2 4 -
Median nerve palsy 2 4 1
Radial nerve palsy 1 1 -
Ulnar nerve palsy 1 1 2

Fig. 1

A patient in straight-arm traction. Note that the arm is suspended
from the bed surface by traction. The bed is elevated on the ipsi-
lateral side in order to provide counter traction.
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Between January 1995 and December 2000, 112 children with a closed displaced 
supracondylar fracture of the humerus without vascular deficit, were managed by elevated, 
straight-arm traction for a mean of 22 days. The final outcome was assessed using clinical 
(flexion-extension arc, carrying angle and residual rotational deformity) and radiographic 
(metaphyseal-diaphyseal angle and humerocapitellar angle) criteria. Excellent results were 
achieved in 71 (63%) patients, 33 (29%) had good results, 5 (4.4%) fair, and 3 (2.6%) poor. All 
patients with fair or poor outcomes were older than ten years of age.

Elevated, straight-arm traction is safe and effective in children younger than ten years. It 
can be effectively used in an environment that can provide ordinary paediatric medical care 
and general orthopaedic expertise. The outcomes compare with supracondylar fractures 
treated surgically in specialist centres.

No single method of management is suitable
for all supracondylar fractures of the humerus
in children.1

A patient with a supracondylar fracture and
a cold, pale, pulseless hand calls for urgent sur-
gical attention to re-establish circulation and
stabilise the fracture. Closed, displaced supra-
condylar humeral fractures in children without
associated neurovascular injury can be success-
fully managed either surgically or conserva-
tively. Surgical options include closed or open
reduction and stabilisation with Kirschner
wires (K-wires). Complications including redis-
placement of the fracture,2,3 cubitus varus,2,4,5

iatrogenic nerve injuries,6-8 and pin-track
infection8,9 have been reported following sur-
gery. Strict adherence to protocols and surgical
expertise are necessary for a successful out-
come with K-wires.4,10

Traction has been used in the management
of supracondylar fractures since 1939 when
Dunlop11 described straight-arm traction with
the elbow extended. Other authors applied the
traction with the elbow slightly flexed.12 Skel-
etal traction with a K-wire13 or a screw
anchor14 have also been reported. Manage-
ment of the fracture by straight-arm traction
seems to have become less popular, even to
have fallen into disrepute. Although Prietto15

reported a high incidence of cubitus varus
(33%) with Dunlop traction, other studies
using straight-arm traction have reported
excellent results.1,16,17

We have managed children with closed, dis-
placed, isolated supracondylar humeral frac-
tures, excluding those presenting with vascular
compromise, using elevated, straight-arm trac-
tion with the elbow in extension since 1995.
We present our method and results with this
type of management.

Patients and Methods
We treated 196 supracondylar fractures of the
distal humerus in 195 children between Janu-
ary 1995 and December 2000.

Of 179 patients treated as inpatients, 141
were boys and 38 girls with a mean age of 6
years 2 months (2 to 11 years). One of the
patients had a re-fracture one year after his
original injury, which had been treated by
straight-arm traction. On the second occasion
the fracture was undisplaced and was treated
in a collar and cuff.

The following groups were excluded from
this study: 16 patients with undisplaced frac-
tures who were treated on an outpatient basis
with a collar cuff and sling only; 39 patients
with Wilkins grade IIa injuries, who were man-
aged by closed reduction under general anaes-
thesia and immobilisation with a plaster back
slab, taping or collar and cuff for three weeks;
and 15 patients who underwent accurate
closed or open reduction using K-wires. Vari-
ously or in combination, the indications for
closed or open reduction using K-wires were:
an open fracture (11 patients), a supracondylar
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Fig. 2

The classification of fractures into val-
gus and varus according to Smith7 (B,
C and D).

Fig. 3a Fig. 3b Fig. 3c

Skeletal traction using a) a brace with b) a winged screw inserted into the olecranon and c) a spring to generate a tension of 1.47 kg for 1 cm of short-
ening.
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