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To evaluate the results of a consecutive group of displaced supracondylar
fractures of the humerus in chlidren underwent delayed closed reduction with
percutaneous pinning by using two lateral and one medial crossed K-wires.
Prospective study of 14 children who came to Uthaithanee hospital between
January 2002 and April 2004 was performed. All patients arrived after the
official hours. They were initial treated by immediate closed reduction with
posterior plaster splint and underwent closed reduction with percutaneous
pinning within the official hours in the following day by using two lateral pins
first and adding one medial crossed pin without hyperflexion of the elbow.

The average time from injury to operation was 29 hours and 16 minutes.
The difference in Baumann angle measured in affected elbow comparing to
normal site of the same patient were less than 5 degrees ( range 0-4 degrees )
There were 2 cases of complication, one pin tract infection and another
iatrogenic ulnar nerve injury those were resolved in one week and 4.5 months
respectively.

Delayed closed reduction with percutaneous pinning by using two lateral and
one medial crossed K-wires may be the alternative treatment when the
situation is not suitable for emergent surgery.

NN IUARLIAT asaa3 lsdan © [wwmmagﬁymﬁ %wi’wgﬁymﬁ'



130 715 sgudmisinyumnem aspaiin Iswganssnng)

]

Ny o o
N 22 AUUN 8 n.A. — N.8. 2548

UNN

N33 N8I displaced supracondylar
fractures of the humerus bwsdnée35 closed
reduction with percutaneous pinning Lﬂufsﬁ‘ﬁl
son Uil lFuaaluniynun'

widn ulvgdunmihn wedtniinm
LReaanzunsndeuiwuties laun nizgnieiagy
(malunion) nsdaLlie NTLNALTURDnAaALABALLAS
LYudar an IG]EJf;;:lﬂ&lu%ﬂ’]UﬁﬁuLLuZﬁﬁlﬁﬁ’]ﬂ’]i
NIAQDEN9L396% (emergent treatment)®™’ \afiaz
Toarunsuiwaesiiaiiie dsazvirladlonn 1Aa
AzunIndan  saunsnusndulunisri open
reduction mﬂﬁu

Mehiman kazAme® YNISANESoURaIbU
Q’ﬂ%&l displaced supracondylar fractures of the
humerus lwdin 1wm 220 TwildSunsrnda
closed reduction with percutaneous pinning oy
Wit suszezaisunsindaneluasndsan
8 faiudﬁummﬁﬂqﬂamq wunldianuuwandns
aeiadivie ealundvasanuindulun1ivin open
reduction NN3AALEE NNFLNALTURDNABALABALAS
Cutlsr A sarennsuie compartment syndromes

3duuuraInIIdaniinTzgnindlnaia
(K-wire configuration) luuuyeNg € Fanaudufi an
issruluszninedinun® it wlwgandunis
WasuisunaniTinsndunited Saseny duas
(stability) wW8*N1ILN@ iatrogenic ulnar nerve injury

Zionts uazame’ Vf’m’]iﬁﬂ‘]:k’mix@ﬂ‘]qfﬁ]—
aanluanlauna AUAMUNUNIUABNITTARY W
(torsional strength) v8s3UuuLNIBaaTINIzgNlY
supracondylar fractures of the humerus WU 2
crossed medial - lateral pins UI9u39NIN 2 lateral
paralell pins 3988 37 WaZWIILIININ 2 lateral
crossed pins Souas 80

Zaltz uazame'™ ﬁﬂmmmv&lﬁufﬂlamu
lunrsadomanuazduiibsves ulnar nerve WuIn

yiavadaaanuINnin 90 adan VLK ulnar nerve
fanLazLaRaUNINIIURIINGe medial epicondyle
A o R o o I . 1
GLIS LA wauul¥vinnsl ' lateral pin fow
v R 1 . . 1 d'q/ L% d{
w&339l ' medial pin luvinAdarendetipossinesa
AMNAIAIVY ulnar nerve TIITLARBUWNAUNINIG
AURRY

15

Skaggs Hazamz'® VinIAnENfaunaIle

dhe 345 3w WUl ' medial pin luuaen
L7 . A a
Yamandann (hyperflexion) §lan1 1Aa ulnar nerve
injury 8MANINsl ' pin anzveteaentiouatinei
we Ay

Y & o

&8 arunisatasalsansnunanaldlu
Uszinelng ndsliiwnyaa NI inen 4
fiauthugnildiaiesmgesls TadldiRomeri
¥ v1aaunwdenlunisiidasrauaniiansnsnisg
v oA & A = v X )
STHIEN ulammnmwanwsnm;dﬂm displaced
supracondylar fractures of the humerus Tuiéin
@28N1INT delayed closed reduction with
percutaneous pinning Tasnsl ' K-wire fiaa3slu
vinndeaanlisannn (hyperflexion) @28 two lateral

LR one medial crossed K-wires

[ A
7 auazisms
9 o s U =3 dl
lavirmsinengdihodnfinnlulsawauns
qﬁumﬁsmiwlﬁaumﬁﬂu W.f. 2545 DILAO
LIIEU WAL 2547 TIWIN 14 318 @28 supracondylar
fractures of the humerus, Gartland type Il THa
extension LAWIZNNITUNNITINBIUBNLIRNIITANT
1 U 4! IS A =
I@m:vl,mm;dﬂmmmu open fracture “3aiua
=3 A 1 U dl J U 1 Qs
LI UVDINRDALRBATING L HBINNIN T UADINAA
NLaH Tnlﬁ\‘]%ﬂ’mﬂix(g]ﬂﬁﬂ%ﬂ’mLLViOl%LL"JJWJT’N
LAINUTI130BINGA open reduction
dhoynyeldfunisiufindeyanaly (eny
LWE)  TNRN ITEZLIRINNTLNALILAILGELNG
wn o o = Py AN wo
guAmgaulaiunisfadanzgnautiaanif ldiuns
NIAA NNIZANTUIALILUDINRDNLROAKIDL “uLlse ™



J Prapokklao Hosp Clin Med Educat Center 131

Vol. 22 No. 3 Jul. — Sep. 2005 ‘ : MANE
Continung Medical Education

AMzunIndoufi Remdsringa (msa@u%a NILaLIY
YINRBALRDANIBL “WIZ M N13LNA compartment
syndromes ﬁ&lﬁg\i ﬂﬁiﬁﬁl:éfﬂdﬁﬂﬁ@ open reduction
and internal fixation)

NIUITLAUNANIIINGA I@ﬂg}ﬁnﬂwamm
MWTI WAIIINNIZQNAR YiN1TIA Baumann angle
auuwINeved suial yoiied uazame' 1oy
WgudhsUndiudnsivn  wazdednainunaneng
Ann 5 agen M Tudivensu™

Aad v
AHNIITINHI
Y| Qas o K 9 n{
Ed‘ﬂ’?lEI‘YJﬂS’“ILIﬁ]ZVLCﬂSUﬂ']Sﬁ]@@\‘]ﬂitﬂﬂL°].I’WILL§]$
1 Han (closed reduction with posterior long arm
s ddl v s U U n{ 1 dl
Slab) ‘Y]‘H;'Y]‘Y]WiaNI@]LI?]@&;N”HQﬂBﬂGﬂsLV\N’]ﬂY] q(ﬂL‘V]’W]
o A a dl ¥ A v as 3
W ’“I&l’]iﬂ‘ﬂﬂ’]%Wﬁ]iLiL(ﬂF;Iﬂ‘l/]?.lﬁ&lavl,(ﬂ HRRIINNUU
[ 1 o dl 1 s 1 L% dl a
NINIIDNUNTINTIS LN@WU’J’WLL%’JﬂTt@ﬂUﬂNL“}J’W} (N
rotation ﬁdluLLu’J coronal , horizontal L& sagital)
MNTaBUNENALAZUIININTINIILAYNAF G
A duNsanIuTMNNNIHIGA closed reduction with
N R
percutaneous pinning Slmuj‘wuﬁﬁmmua:

6 %
qﬂmmwsau

Aad v o
ABNIINICIA
15 rndanIn1T1 ualae Kasser JR'
LRZUITLRZLALALANGNILANTRY A WRIINYIN
closed reduction W§11U3zLilu accepted alignment
dl U 1 . 3 .
ml:@la\‘ivl,&l‘o\l rotation ﬂﬂu coronal 8% horizontal
plain 3IUM4 posterior displacement Lﬁa%’ﬂm:@ﬂ
WNAREESH] | K-wire a%1a 1.6 TaALNAT N9
lateral Moua W% 2 8 1 ' parallel %38 crossed pin
A& wasantwInl ' medial pin launTuwbue
Horaneanaw 1W1IONEILRY  distal humerus béi
TALABNIUN aavxlgaaii Tad ( unindaanbua
daaanuszunm 90 89m®IaNINNI1) NIN1T
° o A . . o .
NMAUAALITY medial epicondyle 1% medial 70
.0 IF T dafRIniesn) 0.5 LEUALNAT  wan

dq’ dl 1 v A o o 1 a dl 1
\alfedausan  winiuduawnibinazfiensnazl
v v
S'ﬂmaé'mwg;aaii lad "9 anteroposterior WaY
lateral view
wasHdal ' posterior long arm slab Tu
v uqa dasanda 90 841 YN remove K-wires
A s 4 a s [
wazidlanganiu 3 “Uak GeanuwannIsnunda
MIABNWT~ 1@ Baumann angle i3puifiay

¥ 4 ¥ o R ¥ A a g
VDADNYIN 2 D WHRSUUNNANTNICLENINDIUNENAYL

=
NANIIFANHN
. vy X A ~
mmu;dﬂmm W 14 379 DAY 5.2 4

A L% dly
(2 -7 1), wwerny : 8 : 6 UWNWN AN :

WY
Y] A 4da wn W o
T8 =8: 6 s:u:nmmaﬂmﬂ@qmmqaum:m"l,@
Jumsdadinizgn 4 Glaid 30 w1l (2 Tl 5wl -
7 Hlag 30 u1n) szuziIa Al oNLiagiaLne
IUNTLNITUNNINIG@  closed reduction  with
percutaneous pinning 29 T3lN4 16 WA (26 T2l
45 Wl - 56 Tla) law 2 378 (4 uaez s) 163y

NTHNGAAOUTITN = 56 WA 42 TILNd ANNEIGU

]
Aaa

dl a s ra v
esnnddgywirvesgrandslydueneyyiali
1 as dl as U U U
Hidauaziadasyaoeals laddadasunzdodldiaan
U
wily
Y =S 1 1A
dhoynieluntsdnm ldwudadnisue
=3 A A v 1
\JuvaIraaaliaanial “ulsz mlusiseIniIuie
3 1 Qas s
FunewldTunithm
1a 3 & U o 1 s
lifiuheruladududesritnisdnda open
reduction
a a L% a
NAN13LU38ULNEL Baumann angle 2n91n@
LaRE 76.07 89A1 (73 - 79 89AN) WAZDIHIGA 74.86
dl a a V|
a39a1 (69 - 78 83AN) I@muammumﬂusl,u;dﬂmm
W@enu ldenuandaiads 1.93 aden (0 - 4 a9an)
a Ad 1 1 a d! 1 (a{
laifisulandauandaiin 5 agen maglumm&nﬂ
wnsauanTule
NALNINTOUARINITNIAA WU pintract
infection 1 378 &9 Awvavngle WHIINN remove

K - wires uazl¥enUfTue 1 “Uah 8n 1 30 1 Ju



[

132 215 1squdmisanyunnem asaaiin Tsawenianseanar U7 22 avudl 3 n.a. - n.o. 2548
a13199 1 doyagthudmwn 14 1w
No wd 01 41 semzdawvomiinaiaiag  Baumann angle HALANG  MITUNSNTam
@) (2T : waid) (a9en)
flaw reduction  mawkAa  T9Una  FeHGR
1 5 5 R 2:05 22 : 30 77 76 1 -
2 5 7 L 2 : 59 24 1 30 74 70 4 -
3 5 2 R 4:20 26 : 30 76 76 0 -
4 5 7 L 730 56 : 00 76 74 2 -
5 5 7 L 5 :00 42 : 00 75 76 1 -
6 4 R 4:30 35 : 00 79 7 2  pintract infection
7 U 7 R 3:00 25 140 76 73 3 -
8 U 4 R 3:35 25 : 00 73 69 4 -
9 U 7 R 2: 30 26 : 15 75 75 0 -
10 all 2 L 6:10 28 : 45 75 78 3 ulnar nerve injury
M1 ¥ 3 R 4: 40 26 : 05 76 74 2 -
12 % 7 R 5: 25 22 :35 77 78 1 -
13 ¥ 6 L 3:30 26 : 40 79 77 2 -
4w 5 L 5 :00 20 : 45 79 75 2 -
ALady 4a:30 29:16  76.07  74.86 1.93

iatrogenic ulnar nerve injury I@Uﬁﬁiﬂmmﬂqﬁau
[ Y =t [ 1 . . =
dades (2 1) uasdeansneul ' medial pin B9
3 A9 LﬁﬂdﬁﬂﬂLﬂ%ﬂdeﬂﬂIi Tavdados la 11T
USuanuantanazay 19ke  aedbafauies-
ﬁnﬂQ’ﬂ1UmqﬁaUﬁamwummiﬁ@ﬂﬂamwﬁuLﬁ@]
ulnar claw deformity LLGI';:\JI'ﬂ’JFJﬁVL@f%'Uﬂ’ﬁ remove
K - wires @ wUn@  wazt “uwdse 1 ud089
6" A
ugimlunm 4 .5 \qau

a d

IV
11991in1353n11 displaced supracondylar
fractures of the humerus bu@NGI3T closed
reduction with percutaneous pinning WuneeuTu
o aLvL e &Y o o 1-4 I | 1 1
nun_ ﬂﬁwﬁ’l’]\‘iLLW‘ﬂﬂﬁd‘ﬂ’]ﬂ’Tiiﬂﬂ’i Q8 IBLATY
windnarndunisineuuugnidu (emergent

treatment)®™® L718931NANTINBIENTYT ATV LR
¥ 4 ¥ - y
Watdouiwnndu  dlann tian1izunindeuann
mIknda auldun nas@anlie nIsUNIUNNILKG
ouwReaLna compartment syndromes, NMILIaLIY
dal “wlez M MunihenauugnEaa open
reduction lagldsnduiwszlal ﬁmmﬁ'@]ﬁam:@ﬂ
WA waZld 1T maintain alignment Turin
Joean & hyperflexion &
atndlsfiany n13KNda closed reduction
. L & o & v o A
with percutaneous pinning #i ﬁ]’]Lﬂu@a\ﬂmﬂim
Waeels lad uazyasinsndanudiwnglunisdsu
1 dld o U Aa U a
WA AR vinlAaTyranawTousesfusmlu
dl 1 a
WAy 9 Iiawmmaw"l,uuqﬂmﬂnwmwa Tasanns
PIUONLINITITNT LﬁuLamﬁ'ﬂNwmmaqﬁy—

Ad o o o 1o . v
FAUNUNITADININITNIGA open reduction I}dﬂ’)&l



E J Prapokklao Hosp Clin Med Educat Center 133

Vol. 22 No. 3 Jul. - Sep. 2005 ‘ : M

Continuing Medical Education

ﬂfojuﬁl,ﬁaunﬂﬁﬂﬁm%'umﬁﬂmslwﬁmnméf\mfﬂ'ﬂ
NINBIUVS Mehliman wazams® #nwn
My et displaced supracondylar fractures of
the humerus luidin ¢ead closed reduction with
percutaneous pinning tU3BULABLNNTHNGR early
WA delayed treatment lasldiia 8 Fluaidu
U (32Z0IAN39b T8 NaW early treatment
@8y 6 Tl WAZN§Y delayed treatment Ladt
23 Flag) wuin HANTINeIgheng 2 ngy
lafianuuandraiu neluwdvasnanisine  uas
MR zenIndauduldin n1sdarta n1suNe
=3 1 A v &: o &
LudavanatRaanazt wlsr m Twnsanuandn
lun13é09vi1 open reduction
My TnENgihead (delayed treatment)”'®
as dq’ dl o v o o 1
dnwudgwdietfieuan  vlwnisasanaunia
A 1 . | o ¥
ngnmﬂ K - wire ldFataulasianiznnadnu
medial vinlkdlon HaaTsnszgnlaiudouse uazifia
ulnar nerve injury 16 dethwnafianisl ' K - wire
Afaw agdonan 1IN duoeebs
= L7 =3 =S .
dondgluuuveinisbanisnszgn (pin
configuration) LY 2 crossed medial- lateral pins
U991 39N3N 2 lateral paralell L] 2 lateral crossed
pins ANENGL"  WATIBITUNITANEITIUIRAN
o a_ 2 . 15,19-21 A’L‘v
Uy WRNILAA LY 2 lateral pins BN AT
MITNEN LUaANA199NTLE crossed pins Way
fufan1sunaiiude ulnar nerve Waunin la
RRtRRISTRE iRl Wuz#35n13l ' medial pin
Ado | R ) A A .
lunsdinindu tou Hiwoguouunwiad medial

comminution 67811310 medial skin incision

wazl ' pin lunn lWsedemanuinautAnly
(hyperflexion)'~"®

dl U 1 1 =)

\ha99ng g wlwg  JonTuinwes
Wallie n13een  medial epicondyle snlddaiau
M3t ' pin N9 §u medial 8193zl ‘WANNT

4 vo - A 4
1 a3 NelRldduniuasien1eninans § @9

¥ A a A a .. Y X
EdL"JJEI‘H»ﬂ@'J’]&JIﬂﬂ’] LN@ ulnar nerve injury vL@N’]ﬂ“]J‘H:

aonun1liWaeals ladganmnuadiumnis
@ 1 o 1 @ adda A o a ' o
IRudugna duisng SanInTevindananiazéed
ANNIDLAL % distal humerus BEITALIUNY
anteroposterior LRz lateral view I@mﬁf’nﬂué‘fﬂd
wduataranaanuINNINWIBWINAL 90 89AN 338
o o a o . =
naprinNIlanywlaaen (rotation) ldun Ganns
fan3enIzgnnIe @ lateral ¢ pin LR 1 @
Aada a 17 ° ﬁlqa . A VLQ/
@INIBNITLAN ~ B81LNA fracture site LARDWLA
M3} ' pin N19FU lateral AILALINIIUIL
2 @ (ld91 paralell %38 crossed) 3=¥l¥¥ fracture
site AauAuadLNEInaNaz WwWInLiaasedaaan
%%aﬁw&guvlﬂm yil#n1sl ' medial pin walugn
X & ] . . ] d
VNAU UNINHUNNIL " medial pin Turinfdiaeran
aid hyperflexion azaalann 1Aia ulnar nerve injury
vy
e
NMHANITETEIMY 14 T8 LadD
ITULINMAINNUALKQIL WY TR 29 Flad
16 W7 (26 TAlad 45 Ufh - 56 T2lNd) BIlndiAes
. d o
AUITIEUTEI Mehlman wazamis 7 23 TN bt
watdunuwela lapda Baumann angle 15uu
a 3 U dly s U Al Y a s
Winudeeandsnrnnudsdndlu Hhoaedeanm
laifiswlaldnauandaiiu 5 ase (0-4 aden)
¥ n{ a g =S A
MIZUNTNTOUNLAAUUIINNIANSET WU
A X ° | 1 . A & v
nIaaLTeluduniinsl ' pin 1 518 Aadudeuas
7.1 (wuqﬁammi lussuszninsdouss 2.6-6.6)
a ! U ada 3 s 6
1-3 goua U dome: A wisamelu 1 Yand
N3N iatrogenic ulnar nerve injury 1 318
v a a & % s [
Slu;dﬂmmgl 2 U Aatduyosas 7.1 (wuqu@mmﬂu
TuuITnIeTeua: 0-6)2"%2® lagszninems
Hdafiadyniiasesdgeals laddades T wanan
USu enwanta wazan dlddaian vinlwdas
wenewl ' medial pin fi9 3 @39 waon 0 WAd
ANMITNEINUNG L *uUsy M W TaRudILe b
A d! =3 Y1 4{ a s G A 1o
4 1oaun3y Dewinlianougi@nisaluan Dadnds
Sniné LL(ﬂ'mmﬁﬂwm@Lﬁ@ﬁnﬂm%aowgaﬂs

latldadag Qtﬁum%a’iﬁmﬁmzuumiﬁﬁ;ﬁnm



134 715 sgudmsanwummem asaaiin Iswgiianssinng

[

Ny o
N 22 AUUN 38 n.A. — N.8. 2548

' v

LLGZ@S??}L%ﬂ%ﬂﬂSEﬁQﬂWG EN1 uaﬁumﬁmsmm
X o Y e 6 as 1 o v

UMUK ﬁ]Z'Y]']1'1&@‘U(ﬂﬂ’ﬁm@]\iﬂﬂ’]’)a@]ﬂdﬁ)%ﬂﬂ&l?uvl@]

51
Q
N177n®1  displaced supracondylar

fractures of the humerus in children @8dfia7n
LﬂumﬁﬂmLLuugmLﬁusLunmm walu aunI
d' kY a 4 & o n{
NI19AUNIBNTBINNIULAZEUN AL ALNINAE
141507 delayed treatment ¢ laufiWan133NIN
lduand19nu @daun13W1 emergent closed
reduction with posterior plaster splint L&zV1N13
W191@ delayed closed reduction with percutaneous
pinning @ENARANIINIGA two lateral and one
medial crossed pinning Tagl ' pin N3 lateral
1 o s v U 1 o
NN 2 @ LLﬂﬂ“ﬁWgﬂﬂIi Iﬂﬂmnmﬂum‘@
¥ 13 . 1 . . | Ao
1 N96u medial wazl ' medial plnluﬂ’]‘ﬂ"ﬂaﬁﬂﬂ
lalsaann ey mﬁna@qﬁammimaa ulnar nerve

injury ¢

nnanssudseme
mamammmmmﬂﬂaim W~ IRaTI Henwae
mﬂiawmmaammu mumwﬂvﬁmmiﬂnmaw
slumm LR mamammwmmmam“mw 131-
WiNAR959 N8N wﬂqmﬂmmwwagaﬂimau
NINITIL

19N 13591994
1. Boyd DW, Aronson DD. Supracondylar
fractures of the humerus: a prospective study
of percutaneous pinning. J Pediatr Orthop
1992;12:789-94.
2. Cheng JC, Lam TP, Shen WY. Closed
reduction and percutaneous pinning for

type |l
of the humerus

displaced supracondylar fractures
in children. J Orthop

Trauma 1995;9:511-5.

10.

11.

Mehserle WL, Meehan PL. Treatment of the
displaced supracondylar fractures of the
humerus (typelll) with closed reduction and
percutaneous cross-pin fixation. J Pediatr
Orthop 1991;11:705-11.

Pirone AM, Graham HK, Krajbich JlI.
Management of displaced extension type
supracondylar fractures of the humerus in
children. J Bone Joint Surg 1988;70:641-50.
Green NE. Fractures and dislocation about
the elbow. In : Green NE, Swiontkowski MF,
editors. Skeletal trauma in children. 2™ ed,
Philadelphia : WB Saunders,

1998:259-318.

volume 3.

Mikowitz B, Busch MT. Supracondylar
humerus fractures. Current trends and

controversies. Orthop Clin North Am 1994;

25:581-94.
Harris |E. Supracondylar fractures of the
humerus in children. Orthopedics 1992;
15:811-7.

Mehlman CT, Strub WM, Roy DR. The
effect of surgical timing on the perioperative
complications of treatment of supracondylar
humeral fractures in children. J Bone Joint
Surg 2001;83:323-7.

Beaty JH, Kasser JR. Fractures about the
elbow. Instr Course Lect 1995;44:199-215.
Wilkins KE. Supracondylar fractures of the
distal humerus. In : Rockwood CA Jr, Wilkins

KE, Beaty JH, editors. Fracture in children.

Volume 3. Philadelphia: Lippicott-Raven;
1996:669—750.

Wilkins KE. Supracondylar fractures:
what’s new ? J Pediatr Orthop 1997;

6:110-6.



E J Prapokklao Hosp Clin Med Educat Center 135

Vol. 22 No. 3 Jul. - Sep. 2005 ‘ : M

Continuing Medical Education

12.

13.

14.

15.

16.

17.

18.

Kallio PE, Foster BK, Paterson DC. Difficult
supracondylar elbow fractures in children :
analysis of percutaneous pinning technique.
J Pediatr Orthop 1992;12:11-5.

Zionts LE, McKellop HA, Hathaway R.
Torsional strength of pin configurations
used to fix supracondylar fractures of the
humerus in children. J Bone Joint Surg Am
1994;76:253-6.

Zaltz |, Waters PM, Kasser JR. Ulnar nerve
instability in children. J Pediatr Orthop
1996;16:567-9.

Skaggs DL, Hale JM, Bassett J. Operative
treatment of supracondylar fractures of the
humerus in children. The consequnces
of pin placement. J Bone Joint Surg Am
2001;83:735-40.

suzfad yailes, fdiuad AwI@dTleal,
nwdn1 2idsz . Intraobserver and
intraobserver variation in measurement of
the Baumann angle. 117 13 Waneaslstlan
LLV\IdﬂitLY]ﬁvL‘Y]U2539;21:1 17-23.

JR.

Kasser Percutaneous pinning of

supracondylar fracture of the humerus.
Instr Course Lect 1992;41:385-90.

Paradis G, Lavallee P, Gagnon N, Lemire
L. Supracondylar fracture of the humerus
in children. Technique and result of crossed
percutaneous K-wire fixation. Clin Orthop

1993;297:231-17.

19.

20.

21.

22.

23.

France J, Strong M. Deformity and function
in supracondylar fractures of the humerus
in children variously treated by closed
traction, and

Orthop

reduction and splinting,
percutaneous pinning. J Pediatr
1992;12:494-8.

Topping RE, Blanco JS, Davis TJ. Clinical
evaluation of crossed- pin versus lateral-
pin fixation in displaced supracondylar
humerus fractures. J Pediatr Orthop 1995;
15:435-9.

Arino VL, Liuch EE, Ramirez AM, Ferrer J,
Rodiguez L, Baixaull F. Percutaneous
fixation of supracondylar fractures of the
humerus in children. J Bone Joint Surg Am
1977;59:914-6.

IC, Zinar

Brown DM. Traumatic and

iatrogenic neurological complications after
supracondylar fractures of the humerus in
children. J Pediatr Orthop 1995;15:440-3.

Lyons JP, Ashley E, Hoffer MM. Ulnar nerve
palsies after percutaneous cross—pinning
of supracondylar fractures in children’s

elbows. J Pediatr Orthop 1998;18:43-5.





