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Clinical Analysis of the Lateral Humeral Condyle Fracture in Children

JONG-OH, KIM M.D.

Department of Orthopaedic Surgery, Mok-Dong Hospital,
College of Medicine, Ewha Womans University, Seoul, Korea

The author have analyzed clinical and radiclogical materials of fourty-five patients of lateral
condylar fracture of the humerus who have been treated with close reduction and percutaneous pin-
ning after arthrogram, open reduction and internal fixation and followed up for more than 6 month
since September, 1993, If the fracture is incomplete will not be displaced after varus and valgus
stress. Also We have checking arthrogram of reduction state. we have treated with close reduction
and percutancous pinning. If the fracture is complete the fragment may be displaced and open reduc-
tion with internal fixation is mandatory, the following resuits were obtained :

1. Age at diagnosis was 5.7 years in average ranging from two years to twelves years.

thirty-three out of fourty-five children(73.3%) were male to reveal definite male prepoderance.

2. As for Milch type classification, three cases(5%) were of type [ and fourty two cases(93%)
were of type [. According to Jakobs staging of displacement, 7 cases were of stage I, 25 cases
were of stage [, and 13 cases were of stage .

3. The open reduction were indicated as follows :

Jak obs stage 1 unreduced, postinjury 48 hours relapsed, Jakob stage ¥.

The closed reduction were indicated as follows

Jakobs stage [.]. Badelon type 1,1 and undisplaced and reduceable with supination-valgus
stress view, arthrogram. ’

4. The average period of postoperative cast immobilization was 4weeks. active and gentle passive
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motion exercises were instituted thercafier.

5. The range of change in carrying angle was not influenced by degree of fragment displacement

and method of treatment.

6. The complications were lateral condylar overgrowth(6 cases) and avascular necrosis(] case).

7. The resuit of the treatment classified according to Hardacre assessement, were excellent in thirty
one cases{(69%), good in thirteen cases(29%), poor in one case(2%).

In conclusion, the closed reduction and internal fixation with arthrogram, is considered as the treat-
ment of choice for the minimaliy displaced lateral condylar fractures of the humerus in children.

Key Waords ; Humerus - lateral condlar fracture. Percutaneous pinning

MoB

Aol 4gE FHITHL Aol JUF YAY I
B BEF MY ge dE2 Hoje YN d¢
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1993 99NE 19959 128%71A oo w4
Yot woliy Lo} AehE sREHEE WYl
o AEWE ¥AF Ha 5709 o) HF 2d 104
4 FA71 73R 4588 dides stqc

2 o yy

FA17) 7F5E 454 & Selo] AE, 9%, &
H ¥ Fo d E4E%a, ¥ BRREA
Milch'o 2% ¥% % Badelon #§#*, Jakob 2
staged 2 BFslo Z zio] Wing 233
W, ole] me} 2 2} HEYHYY ARYYL= T
FEF A94 ¥ 4]le, vy PE<F o n3
& A3k Zt Zbe] ABAHAE @d £59¥4,
Skt sl AR FA)LA @ 94FAE EdE
¥ouges, a9 Fo #3 2 Hardacre®s] &
A 71Eo =)Ast] Hrhech

=8 =4
1 oY N YN X

AdPEEE AF N2MREH 12472 FHER
AT 854 ¥ AXVE wYsHeH 5-8
A Arelzt 202 (64. 4%) & JHE BtR, AEEXE
d2} 338 (73.3%), <A 1281(26.7%) °lAd
{Table 1).
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2 45313 AEFANDC 25¥(55.6 B2 HF @
sk, dFAlne 18:4(40%) nF¥Al2 QAP AL
28 (4.4%) ©i¥tH{Table 2).

3 2He #F

1) 249 geof o8 &R
Zt 3o A Y= $8c Milchs] ¥RYd

Table 1. Age & Sex Distribution

wgtom, # 4505 Milch# 92 Al 19& 34 of
fden], A 29& 42385k (Table 3).

2) §Es9 Ho| Pxof ©& ¥H

zt §3e] Aol Hxe] ¥ ¥R Jakobs] &
#3 Badelon®] ¥### witen, Jakobd] %
FRE 2t staged @A YIER stage 1. 74
(15%), stage 2. 253 (56 %), stage 3. 133} (29
%) el 2129, Badelon® ¥RIZE A 1%¥e] 34 (7
%), 2%4°l 143 (31 %), 3%ol 208 (44 %), 4%
o] 8a (18%)ct(Table 3).

No.
Agelyear) 0. of cases Total{%)
Male Female
Table 2. Cause of injury
2- 5 5 3 8(17.8%)
5- 8 21 8 29(64.4%) Cause No. of cases(%)
8-10 4 1 (1 %) Fall down 18(40 %)
10-12 3 0 3( 6.8%) Stip down 25(55.6%)
Total  33(73.3%)  1226.7%) 45(100%) Traffic accident 2( 4.4%)
Table 3. Classification of fracture according to pattern degree of displacement
Milch Jakob case{%) Total Badeion case{(%) 4 Total
stage | 0 I 0
Type | I 2 3 I 2 3
| 1 | l
i
stage | 7 I 3
Type | I 23 42 | 12 42
B 12 il 19
L 8
Total 450100%)

Table 4. Classification of control group for study

Type No. of cases(%)

Milch Al group C/R & UF with K-wire 0 0%)
Type | A2 group O/R & I/F with K-wire 3( 6%)
Milch Bl group :
Type 1 stage 1,1 displacement reduction C/R & I/F with K-wire 12(27%)

B2 group

stage H, W displacement

I not reduction. relapsing time  O/R & I/F with K-wire 30(67%)

C/R : Close Reduction O/R : Open Reduction I/F : Internal fixation
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Milch [ %ol st APsision, ol &%
o} Jakob, Badelon®H®¢ [, [#%¥ 983
o u, €4 v3selA valgus, varus stress®
#o] arthrogram®& A% F HHY FAEo] HAU
o} 1 AN E Aol $atsich{Table 4).

2) 29 Wy

132004 Kocherd] 9% J g o) oi#fA A
galgom, FEA Ay 2PAE gAsEA 7
g8 Axzae] &AL EY 4 A=K HA,
Milch [ % 3dclMe 25 d3xez U8 3 %
ek AL, Jakob A 28 FHEo] &
ola| estAu, &l AU, 48l A
#E ek AU 184G B Jakobdt
Badelon®] 2#% A 3%3 A 489 12q-iME
=2P8-F AYA dtn, 4 #Y¥H JEE
Al st

5. BUIt pste B

1) 8% A9 Yo g g W

A2 groupe 13lefM 55 o]#le] Sukzte] Wi}
& 533, Bl groupM 128%F 2471, a8a
B2 groupellMe 30:12 3JeldiAM 5% o]de ¢
Zre) Wiskg B3k a2y F Zbe) groupd &
¥izte] Wiste #9l4de) giich(Table 5).

Table 5. Incidence of carrying angle change(According
to types of fracture)

Al group o 3
B1 group 2412
B2 group 3130

* Carrying angle change more than § degree diffc ence
comparing with healthy side

2) Azl g zte] s}
nggs JEg R K-FHes A 124F 2
deflA 5% olge] Wtzel Wyt giim, ©Y

A AEee AYE 33F oM e 5% o)Fte
$Rtzte] W E B @, groupd AR Whyel o}
E #1249 il #el4del gl (Table 6).

Table 6. incidence of carrying angle change(According
to types of treatment)

C/R & I/F with K.-wire (A1+B1)
OMR & I/F with K-wire (A2+B2)

212
3133

* Carrying angle change more than 5 degree difference
comparing with healthy side

6 ¥ &

FEF M3 PNNE 43980, 2F FEH
BAHEEEFE MY, K-8 % HF 63
of AAHATE,

7. A8 At

D F83 iy ug

% 4581 63(13 %) olM &F A AR
HAMY B&3} vmsl 5% olue] §wie W 3
& 33.om, 39diME 55 ofste] Wil Bch

2 WF

F 4580F 6ol AR 44 83 Fe A4
o] ALY, dFALE & 9rit gl &
o, 184 FHA A TS

3 A vy

Hardacre®] ®4 71&<f s8I JA4NE AAde
$<r=7F 313169 %) $E7t 13 29%) e, ¥
g 1#(2 %) S Table 7).

£y 21
B

A 2 842 AHA B F deld ¥ HAH
FUAY %, FRAEEA dEd 12n g2
2% ¢ &F Aoz udsd. AR
AAHE Milch Type I, Jakob stage 12] 33 4
#E ARgye] v}, &F vl TH =29
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Table 7. Result by Hardacre Criteria

Result Comment No.of cases(%)
Excellent No loss of motion 31( 69%)
No aiteration in carrying angle
No symptiom
Good Locking no more than 15 degree loss of full extention 13¢ 29%)
No conspicuous change in the carrying angle
No arthritic or neurologic symptiom
Poor Disabling loss of motion 1 2%)
Conspicuous alteration of the carrying angle
Arthritic symptiom or ulnar N.neuritis
Roentgen findings of nonunion or avascular necrosis
Totat 45(100%)

Fig.1-A. Seven year old girl with lateral condylar fracture of humerus,

with Milch type 1, Jocobs stage 1.

B. An elbow arthrogram, demostrating the distal humeral cartilage to be intact and its relationship to the proxi

mal end of the radius and uina to be maintained.
C. Long arm cast immobilization for 2days, postoperatively.
D. 5 months after operation. no change of carrying angle.
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Fig.2-A. Three year old boy with lateral condylar fracture of humerus, with Milch type [, Jocobs stage 1.
B. An supination-valgus stress view, with extended elbow joint.
C. Long arm cast immobilizaiion for 7days, postoperatively.
D. 5 months after operation. no change of carrying angle.

% AYE ¥ A7 sle ¢33 4= gdy
E B8 3 K-Z24 daded st F
AP PAME 22U dHE 2T ol @
sten], &F SHUA PARIYY FAMY Fizte]
Hagle] E/#% AN (Fig. 1-A, B, C, D).

a2

34 dA AR gola £ A& FEENY %
% FFezq @ 384 &F Aoz Jug
o}, wabd HAME Milch Type 1, Jakob stage
19 & AgE oFFHe] HAc) ol ey
FRAE AARAN Aol HewrFg W L o
A AL G A Fdde] PEE U
¥ K244 ynged Adden, £F 57094
WA A ZAME 2wtz g} glewid W E 4

of #/% HUH(Fig. 2-A, B, G, D).
EH83

5M Exl g2l2 golzl ¥ 85 PR TA R
5oy ¢ a3 &5 Aoz o

wrAbd A Milch Type I, Jacob stage I
2] & A4E g3 FRs LFE7Y EFE R
det. Aoz 2 1EY] ¥ ANFHE WP
2 K& ol 88l Age ¥ 450 43 n3F
65%d WRHEE A &g, =4 2071Y 34
MR AL nlEde §930F 2 7Y
YA} 4ol Holm lm, &% Nt W= T
olgleni, & FuH LA 20 cHIAA ol
Hol: ot FEL glo] AL FAF FHolt
(Fig 3-A,B,C).
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Fig.3-A. Five year old boy with lateral condylar fracture

of humerus, with Milch type [, Jocobs stage
E.

B. Long arm cast immobilization for postoperative
day, with open reduction and multiple pinning

C. 20 months after operation: change of carrying
angle,7 degree compared with opposite side
note that sclerotic change, fragmentation on lat-
eral capitulum.
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