N3 19373 19150 T
UN 00y AVUNIAN o (HIAN - WHI8Y) bEEo

Journal of Health Science
Vol. 17 Supplement III (March - April) 2008

Original Arficle

TRUUSTUILRT

NIUUUIURANISNYINIsANito doran
vingiaaouludin a:1ui1anal ‘an Gana: AN
TnurAaUAuNALA: lHIUALKA
lulsyworunaunasai

WU WA
nginuAaenTIneasladian * lsowerwiayyusid

nszgniniiodeseninludnilumsinaiuinuldesluunundasnssuesslstan ‘nssnun

v o Ao A A = v o A w g = ax = Ty
nszgninwsfiafiiinsiaeunenisaenszgnlfidinudal ‘aradanszgnlasitnsdauazlidauna
iaauadiliiide qUimigalumadeniTmsihu nafinuniiienSoufisunanmsinyma 235 e

dunsfinundeunaslufihenszgniniiederenvinludnergiosnii 1s Tulsawennalnuni
MUY 142 318 AIUAADIAY 2645-NUIBU 2550 3NEIAIBMIFIAANTI] ‘aInBaANIzgn 78 318 Al
nazgnIidnud] ‘aredanszgn 64 18 AndanamssnunalHIaaa Iy modified Flynn’s Cri-

wudhesas 97.4 waimsaadauwauddl ‘aadanszgnldnad oz Jevaz 9s.3lunduda
uwamssnmndthia fesas 2.clunguriidaidaunanda
1 anfianszqn nas Yovas 4.7lunduitanszgaiiniinas] ‘aandanszgn Anwlasiayw carrying angle
loss , elbow extension loss uaz elbow flexion loss liwuanuuanaAetaiitis 1AM aalum

msinvnszgniniledesenrnaiiameuludnm 2 3ldnahivandanudivodinauusily
1#38nsaanszgnldfidnnuds] ‘aadanszgnioumnlildwaniolidetasTainsanldismariida

unAmsia
Fulselomnideunndlunmsdn " uladenisnmssnmn
teria
v v oA v ' = o a
nizgnlidnnuddl ‘arntanszgnldnad
2 NgN (p > 0.05)
a 1% ] =
Woauwaudal ‘arndanszqn
o o @ =1 U o [~
A1 1Ag:  nazQnvietedentin, 1Gn

Ui
nsz@nmﬁaﬁaﬂanﬁﬂﬁﬁmﬁau (supracondylar
fracture of humerus)ifiunzinulgusslugn®
guAn19 9 alugwereszndn 5-7 290 leed
euanNEnaslsalran ouas 65.4% w4
D}jﬂ’)ﬂLﬁﬂﬁL"il"ﬁﬂﬂ’]‘i’%lmz}’]ﬁ’)ﬂL%El\‘lﬂ‘i?.:@ﬂwﬂuﬁﬂ RS

wudﬂniz@nmﬁaﬂ”aﬂanﬁnmﬁmL&‘auﬁmauminﬁau
y\‘iﬁ 7 Twn malunion, nerve injury LRE vascular
complication WaLWURUANNIVEY cubitus varus
deformity menaan1ssnsdszanaiesaz 59

nsinsnszgniniladeren Wnodiadeu Tu

faqiuiinaeifuasdolifide Juiuudalading

SIII690



mawsudisunanmasnwnszgnindedineniinsliadeuludin szwitenisl ‘asn Banazgnlasiiadaunauasbidauma

Anwnszgniniledoaanvinziadeuluiinengios
n31 12 U Teenuaws wims 2338 7ilsewenuia
A5917 WA, 2544 %9 2 33 closed reduction with
percutaneous pinning Uas3s open reduction with
internal fixation® WuLABfUNIANElee Oh CW®
Tuinmasesulun.a. 2546

msfnulusiwlszinanude Jiuansneiu
U 93fl Ozkoc G. uazAmlu wa. 2547° uaz
Mirzatolooe F. wazmaz” Tudnsulull w.e. 2545
Wudﬁmsﬁnmmz@ﬂmﬂaﬂ”aﬂanﬁﬂﬁﬁmﬁauiﬂﬁ%
closed reduction with percutaneous pinning 16
NANIISNHIANIN open reduction with internal fixa-
tion

Tumssnwnszgnindadedenvinziaiouly
Lﬁﬂ'ﬂa\ﬂiowmmaﬂnumﬁTuﬁaqﬂ’uﬁﬁo 2 357e
closed reduction with percutaneous pinning LLag
open reduction with internal fixation NIANBI
ﬂ%@ﬁl,ﬁa@wami%’ﬂmmaoﬂn@nmﬁa"ﬁaﬂanﬁﬂ
wiladou o 2 "3%Lﬁﬂ’lﬁLﬂuﬁagaﬁugmLmﬁ’aﬂ
wnnioaslsUan Tumssin ulaianisnissne lag
Ninguse oﬁLﬁaLﬂ%‘ﬂuLﬁﬂuwami%’nmﬁjﬂamﬁn
a1gdpunin 15 i3 un195ne i lseweuna
Unusnil

M5191 1 Modified Flynn’s criteria”’

on1afinun

WHun1s@nsdenssaunfiounaslagsiusiy
%aaamnL'nﬁ::Lﬁﬂuiuﬁjﬂ'smﬁﬂmqﬁaﬂn'jﬂ 15 1
NNIe ﬁlﬁ%’umﬁﬁaﬁfﬂiﬁLﬂumz@ﬂmﬁaﬁaﬁan
wnaflaiau (displaced supracondylar fracture of
humerus) Tulsawenunadnusnil Tuzaenan aaias
2545- fueneu 2550 wuliTwiuEae 142 e
\lﬁLﬁuﬁmﬂamq LNl swznmmiayﬂiawmma

naAAALYN
1. 918 <15 1
2. ‘L:Jmﬂﬁm::@nﬁnLLazﬁaLﬂﬁauTuLLmum”ﬂo
dusndau
3. wmuuwndnely 3 Tundeaniingifive
4. Liifinszgninuazdoindoulusdumiedu
poansudius N
naunnsUsEiuNan IS nEnmwene s 14

) 8 carrying angle loss,

modified Flynn’s criteria®
flexion loss LAY extension loss (mi’mﬁ 1) ’?jaga
LYNALTIVTINUATUUIWANY DR student t-test
Tuszfuanudiniudosas 95 (p < 0.05)

M3V carrying - angle, elbow flexion, elbow

)

extension WA Baumann angle(8 WisuLfisy

NaM33nH Carrying-angle loss Flexion loss Extension loss
Satisfactory
Excellent 0-4.9 0-4.9 0-4.9
Good 5-9.9 5-9.9 5-9.9
Fair 10-14.9 10-14.9 10-14.9
Unsatisfactory
Poor =15 =15 =15

s 1STIMS WIS, Y WeEEs T ocr iGN @

Sllvwoe



The Comparison of Closed Reduction with Percutaneous Pinning Procedure and Open Reduction with Internal Fixation in the Surgical

nsrgnaasfisfuuiniusasduililidsuuin
\QueE student t-test

Han19fny

ﬁvj\]ﬂmLﬁﬂﬁlﬁ%’uﬁﬁaﬁﬂﬂi:@nmﬁaﬁaﬂanﬁn
afiadon 99w 151 918 desnun1s@ne
142 918
'%?nmwm'lmqLaﬁﬂmaaﬁﬁﬂaﬂﬁtﬁwnﬁﬁnﬁﬂ fAn 427
(1-13 ) JumAzedniiu 86 118 (60.6%) naw

agfinuannil afe 5-9 I feuar 754 R U

ithe 9 Twlildunnsrafianiuwanis

WA deUITINAL 151 (AN9199 2)

srurIadi lEsun1suIaiuauns e su
nssnslulsaneuia wie 842 dalug srey
LRTLBURNS NI lsaneaaie 422 Yu
(1571991 3)

ﬂ’ﬁ%ﬂ‘lﬂ’]tLﬂdﬂﬂ’mLﬂu 2 ngu ﬁamﬁuﬁl 1 SN
Tae/35 open reduction with internal fixation (ORIF)
LLa::ﬂ@:Nﬁ 2 Snulmed3 closed reduction with per-
cutaneous pin fixation (CRPP) WU731 Wan133N®
Taefansun carrying-angle loss ’[unz\juﬁ 1 WA
Wuimeledadulesaz 974 uaznguil 2 wa
duiwelafaiiufosar 953 a1 ex-
tension loss WU Qﬂmnajuﬁ“lﬁ%’umﬁnmﬁm%%‘
open reduction with internal fixation Wan13

“

Snufuniiwalaosay 97.4 n&g’uﬁ‘lﬁ’%’umﬁnm

#1835 closed reduction with percutaneous pin fixa-

Maei 2 Muundthoauery me 1azismsnm

4 v
M3190 3 szeznalumssnm

RETIETRLY M _a M_a.a Ay
S K 9

MaRudutlsanena 30 7 7.24
@ T309)

MAdudImIHda 3 7 25.48
@ 1319)

woulsanenuia ORIF 3 10 8
Au) CRPP 1 4.67 3.56

tion wamssneiuiiimeladssas 95.3

\Hafiansun flexion loss Wuin vfﬂﬂmﬁ\lﬁ%’u
M33N#1A7835 open reduction with internal fixa-
tion wamssnwuiufiieladesas 97.4 ﬂ@:&lﬁlﬁ
JUN95N@I835 closed reduction with percuta-
neous pin fixation wan1s¥n¥iufiiwaladesay
95.3 (AN 4)

Wetdwanssnsie 2 33udessiiie
Wisulaeld 8f student t-test wudn n15¥nNBI
mz@nmﬁaﬁaﬂanﬁnmﬁmﬁau Funsinee 2 33
Taifianuuandaiustedits @Wume 8R (3197
5)

Tudwaugiae 142 s1efidunissnm
wudihelinmzunsndeu nasnsinmnIuau 3
T8 IﬂﬂLﬂ1403ﬂ’)ﬂﬁ15§ﬂﬂ’]i%ﬂﬂ’]ﬁ’)ﬂ%§ open re-
duction with internal fixation 2 918 ﬁ‘ﬂfym radial
nerve injury 1 318 uazfnuds (stiffness) Tuvinge
90 avA1 1 318 u,a:Qﬂaﬂﬁ\lﬁ%ums%’nmﬁ'gsﬁ%‘
closed reduction with percutaneous pin fixation 2
918 ﬁﬂtym radial nerve injury 1 978 AL pin track
infection 1 918

331501

mﬂwamsﬁnmwmwvﬁﬂfsmﬁnﬁ\lﬁ%’umi

[y

Aladunszgniniledereniinpiiaiou Tulssweua

01g ORIF CRPP

- - - 39U
f) el Ny el Ny

0-4 3 2 5 3 13
5-9 35 22 25 25 107
10-14 10 2 8 2 22
93U 48 26 38 30 142
SIT1692

Journal of [Health Science 2008 Vol. 17 Supplement III



mawsudisunanmasnwnszgnindedineniinsliadeuludin szwitenisl ‘asn Banazgnlasiiadaunauasbidauma

d' = 2 . . . Y Ay Yo 12 ag
maehn 4 Seuiey carrying-angle loss, extension loss Q¢ flexion loss “luzd,ﬂ’mﬂ"lmumﬁsﬂm 1a83% ORIF itag CRPP

Carrying angle loss

Extension loss Flexion loss

N[ ORIF CRPP Rt ORIF CRPP Rt ORIF CRPP 33U
(%) (%) (%) (%) (%) (%) (%) (%) (%)
Excellent 0-4.9 69 (88.4) 56 (87.5) 125 (88.0) 69 (88.4) 56 (87.5) 125 (88.0) 69 (88.4) 58 (90.6) 127 (89.4)
Good 5-9.9 6 (7)) 4 (62 10 (70 5 64 3 @7 8 (56 3 (38 1 (16 4 (28
Fair 10-14.9 113 1 (16 2 (14 2 26 2 (1) 4 28 4 (52 2 (31 6 @42
Poor >15 2 (26) 3 @7 5 @B6) 2 (26) 3 47 5 (36) 2 (26 3 4.7 5 (3.6)
37U 78 (100.0) 64 (100.0) 142 (100.0) 78 (100.0) 64(100.0) 142(100.0) 78(100.0) 64(100.0) 142 (100.0)
MG wamasauuilufishwela fo excellent , good 1@ fair
MmN 5 InnelSeuifieunamssnaieds ORIF taz CRPP
Parameter ORIF CRPP p-value
amdg, wdsauunasgiy auede, uieauuinasgiv
Carrying angle loss 3.68, 4.84 3.72, 4.94 0.16
Extension loss 8.12,10.16 8.30,10.70 0.43
Flexion loss 8.62, 8.73 9.26,10.40 0.24
Baumann angle loss 5.24, 5.60 5.42, 540 0.14

Uywsil wuludinmeninnd winnds a1 15
fio 1 ﬁaamqﬁwuﬁaﬂﬁ ARRIENINe 5-9 T (75.4%)
F9 aamdoviunisAneideunidneluuassing
Yszma® fiagan WUMATBINITLIALTUTBILAN LY
JuiliniAnangifmaanaind_ov3ennduies seae
aRILALFTUNTUILEUaUNTEItelFSuns s
Wiy 2321 Filay srezausulssneuiaais
4.26 U

Lﬁmﬂ%ﬂuLﬁﬂu@wam'ﬁ%’ﬂméﬁw modified
Flynn’s criteria® 1asfiansan carrying angle , ex-
tension loss WAY flexion loss WU Tum\ju‘ﬁ\lﬁ
Sun195n6I835 open reduction with internal fixa-
tion wafufhiweledenar 97.4 uaz Tunguitld
Jun195n68335 closed reduction with percuta-

neous pin fixation {Hufitiwela Andudseas 953
Tsdflanuuanseiuagnefile dne i
Lﬁaﬁmimwwamﬁnvﬂﬂﬂ@ Baumann angle
‘) & v @ Aa ' [y & Ad‘l 1A
loss"” ipuiudeUn® wuwan133nee 2 35 Laid
AMNUANANAUDE WY AN DALdULARTY
Tumsfnsneunthil lasnuans ufms 2556 9
Tsewenunaisspléseauliiile w.a. 2544
nzunsndeuiiaiulunssneie 2 33 ld
v ‘NIQI a Yo ‘ﬂl v
wunzunandeuiieussfifie 1 e Aldsu
M33N¥1AI875 open reduction with internal fixa-
tion war 1 TEALFSUNISEGwIS closed re-
duction with percutaneous pin fixation ﬁ‘ﬂtym radial
nerve injury Fegieiaviuafioinnsadunasann

famnni1ssne @

s 1STIMS WIS, Y WeEEs T ocr iGN @

Sl



The Comparison of Closed Reduction with Percutaneous Pinning Procedure and Open Reduction with Internal Fixation in the Surgical

ipsnmsAnniifunis@nundeyatiounds
F9enaiidiadaeiilagarnnisda “ulalunisidenis
NM33ShEBILWNgaNalnNaLBed(selection bias)
Taegieilsifiannugeeintunisinm (uncompli-
cated case) (U AN A§UTRIVIRDALRDA Laif]
mIasudet “ulsy m iaieliuandn, usan
vi3elalfuaunalnu3rniifingzgniin(open frac-
ture) naudNITUMISNEY wwndanadanldisnng
closed reduction with percutaneous pin fixation
Aouilavaniiudsnissnmfidisuar caanninge
21V Fwan1s3nEAnIANuase

WU unan1ssnEfeaIwa185e " nau
wazndamasneudundndadumdfannsgulu
NWAUNTUNNTUANITINEID1FBIATleEenTIL
Wy 9 WU staza e dldenslu
masnsmeuanisanionslazeviiaseanis
$nwiie 2 A85venadaednunsnly

wamﬁﬂmmz@ﬂmﬁaﬂ”aﬂanﬁnﬁﬁmﬁau fine
masnei 2 55 Tuusazns@nenfimusniians
wanFiuafaLlasnIINANNDR B LAT AN
Frunresdasunndanslslan “waazvinufianu
meﬁmﬁuamﬁommw%ﬂmmqﬂmmLLa:Lﬂ%‘ao-
foluusazlsaneunadne

5U

3

Tugiuifinildsunisitadonszgninie
Hoapnvinataidsu nan133nNE16835 open reduc-
tion with internal fixation %3835 closed reduction
with percutaneous pin fixation LNWANA1IM W-
F8euu1i W 14995n13 closed reduction with per-
cutaneous pin fixation fau s niduisnig
Snundidne weon daeuwndensladan© awsavi
Tgwan1ssnenduiuweladuifeatu  wazlainy
ma:LmsﬂﬁauﬁquLLiomth wsndanszgnli

W LeiFeRan5auYin open reduction with internal

fixation @nll

AafnIsuYsznA

VOVOUAM WILUNNENTING  VIIRAUTING 5]
a"”lmﬂmﬁfwwmmm/zmmﬁ ﬁaywmfﬁuﬁﬁa‘ya
HURGUNWT unng We AU MYl
wswlunrsguasnegiie

@n 1591989

1. AW HAnen. Supracndylar fracture of humerus. The
Year book of orthopaedic review NJUNWUNIUAT:
lad @n; 2542. ¥ith 60-70.

2. Boyd HB, Altenberg AR. Fractures above the elbow
in children. Arch Surg 1944; 49 : 213.

3. Flynn JC, Matthews JG, Benoit RL. Blind pinning of
displaced supracondylar fractures of the humerus in
children.Sixteen years’ experience with long-term fol-
low-up. Am J Bone Joint Surg 1974; 56:263-72.

4. Kaewpornsawan K. Comparison between closed re-
duction with percutaneous pin fixation and open re-
duction with pinning in children with closed totally
displaced supracondylar humerus fractures : a random-
ized controlled trial. J Pediatr Orthop 2001; 10(2):131-
7.

5. Oh CW, Park BC, Kim PT, Park IH, Kyung HS, Thn
JC. Completely diasplaced supracondylar humerus frac-
tures in children : results of open reduction versus
closed reduction. J Orthop Sci 2003; 8 (2):137-41.

6. Ozkoc G, Gone U, Kayaalp A , Tekev K, Peker TT.
Displaced supracondylar humerus fractures in children:
open reduction vs closed reduction and pinning. Arch
Orthop Trauma Surg 2004; 24(8):547-51.

7. Mirzatolooe F, Afshar AR, Mahmodzadeh K. Com-
parison of results of closed reduction percutaneous pin-
ning and open reduction internal fixation in supra-
condylar fractures of humerus in children. J Iran Univ
Med Sci 2002; 928:113-0.

8. Baumann E. On the treatment of fractures of the el-
bow joint. Langenbechs Arch Klin Chir Ver Dtsch Z
Chir 1960; 295:300-4.

SII1694

Journal of [Health Science 2008 Vol. 17 Supplement III



mawsudisunanmasnwnszgnindedineniinsliadeuludin szwitenisl ‘asn Banazgnlasiiadaunauasbidauma

Abstract The Comparison of Closed Reduction with Percutaneous Pinning Procedure and Open
Reduction with Internal Fixation in the Surgical Treatment of Displaced Supracondylar
Fractures of Humerusin Children
Chatchawal Kaewkun
Division of Orthopaedics, Pathum Thani Hospital
Journal of Health Science 2008; 17:Sl11690-5.

Supracondylar fractures of the humerus in children are among the most frequently seen in the
pediatric orthopaedic clinic setting worldwide. The commonly accepted treatment of displaced su-
pracondylar fractures of humerus in children is closed reduction with percutaneous pinning(CRPP);
however, open reduction with internal fixation (ORIF) is also advocated by a number of adthors.
This retrospective study was conducted to compare the outcomes of closed reduction with percuta-
neous pinning and open reduction with internal fixation of 142 children with displaced supragondy-
lar fractures admitted in the Pathum Thani hospital between October 2002 and September 2007. Of
which 78 patients were treated with ORIF and 64 patients with CRPP. The functional and casmetic
outcomes were evaluated according to modified Flynn’s criteria after reduction

There were reportedly 97.4 percent satisfactory results in ORIF and 95.3 percent in|CRPP
group with limited unsatisfactory results of only 2.6 percent and 4.7 percent respectively. Analysis
of the carrying angle loss, elbow extension loss and elbow flexion loss indicated that the differences
were not statistically significant( p > 0.05)

CRPP yields similar outcome to ORIF for the treatment of pediatric displaced supracondylar
humeral fracture.The author recommends CRPP before ORIF because of its minimal invasjveness
relative to ORIF.

Key words. supracondylar fracture, children, humerustreatment, CRPP/ORIF
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