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Resultsof cross pinning fixation for supracondylar fracture of the

humerusin children
- consdering adequate reduction and ingtability -
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The supracondylar fracture of the humerus is the most common fracture of the elbow in
children. New trends of treatment is that if satisfactory reduction is achieved by manual
reduction, medial and lateral cross percutaneous pin fixation is better than others for stable
fixation. Among many complications, cubitus varus deformity most commonly results from
inaccurate reduction and failure in maintenance of fixation. The obliquity of the fracture,
together with internal rotation, causes angular deformity. The angulation and coronal rotation, or
tilting of distal fragment, often cause the deformity and limitation of motion of elbow. The
forty-two Gartland type ,  supracondylar fractures of the humerus were treated by closed
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reduction or open reduction with percutaneous pinning or internal fixation from May 1993 to

December 1995. The results were as follows;

1. The frequency of difference above 5°in Baumann' s angle was relatively high if fracture
lineis oblique on lateral roentgenogram or medial column comminution is present, that

means unstable reduction.

2. Inaverage, 2.7 pins were needed for reduction and maintenance of stability at thistime.

3. Even though a few degree of rotation(5mm), translation(2-4mm) and angulation(5-10°)
were present at immediate reduction, carrying angle and Baumann’ s angle of follow-up
period were often remained about the similar values compared with healthy side.

If acceptable intraoperative carrying angle was achieved and a few degree of rotation,
translation and angulation were permitted after reduction, varus deformity and limitation of
motion of elbow were rarely caused. So repeating forceful manual reduction for anatomical
reduction must be avoided because the final results may become progressively remodelled to

normal.
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; 1 3 1 4
Gartland®
90-100° ' ,
, 1.6mm ,
(smooth) K-
Baumann
L ’ ’ 4
'3 , Baumann
3r 1
1 ,
Gartland” 2 1
, 2 8 ,3 36 , 28
3A , 8
3B (Table ).
Fymn 9 (Table23)
' 27 (61%), 1 (25%), 6 (14%)
8B )
2 '
Baumann 4
5 ’
4
5mm , 10°
- , 5mm (beak of
fracturesite) Table 1. Classification of supracondylar fracture
Baumann of the humerus in children by Gartland'®
50
35 Type Number
, 80-90° , | : Undisplaced 0
Il : Displaced fx But with post. cortex intact 8
3 ' Il : Displaced fx with no cortical contact
I11A : posteromedial 28
, I11B : posterolateral 8
45 Tota 44
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Table 2. Grading system for result of treatment

Table 6. Therelationship of number of pin after

(by Modified Flynn et. a®) post reduction

Result Rating Cosmetic factor Functional factor 2pin 3pin
(change in carrying angle)(motion 10ss)  Anatomical reduction 6 3
Satisfactory Excellent  0-5° 0-5° Trandation 7 4
Good 6-10° 6-10° Rotation 1 3
Fair 11-15° 11-15° Trandation + Rotation 6 8
Unsatisfatory ~ Poor >15° >15° AP*angulation +Trans. or Rotat. 2 4
Total 22 22

Table 3. Results according to the grading system
of Flynn. et al.

Closed reduction Open reduction

* AP:anteroposterior

Table 7. Therdationship of Baumann sangle
difference after post. reduction within afew

& p:cr:::]tii;eous g;il)?;t?;r?l degree of rotation, trandation and angulation
Excellent 24 3 27 Baumann's
Good 9 2 1 angle diff.>5
Far > 1 6 Anatomical reduction 2/9(22%)
Poor 0 0 0 Trangation 4/11(36%)
Totdl 38 6 44 Rotation 0/2(0%)
Trandation + Rotation 5/11(36%)
AP*angulation +Trans. or Rotat. 2/6(33%)
Table 4. Thedifference in number of pins between Total 13/42(31%)
Gartland type
* AP:anteroposterior
Gartland type 2pin 3pin
I 4 4
A 15 13 ,
1B 3 5 o o
Total 22 22 5 1015
4
Table 5. Therelationship between pin number
with the shape of fracture ?)
* OR: odd ratio, T Fx : fracture
* MCC : medial column comminution
X2 1reni=7.161 (P=0.007) 31
267
2pin 3pin OR* ,
simpletrarsverse fx' 9 2 10
obligue fx' 4 6 360 H add
MCC * 5 4 7.50 ’
obligue fx + MCC* 4 10 125 2
Total 22 22 )
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3) Gartland (Table 6, P>0.05), Baumann
Gatland 2 3 (Table 7, P>0.05).
(Tabled) 2 3
Baumann 5°
, Baumann
4)
1
(
)
(Table5, P<0.05),
1
Baumann 5 , 4 )
Gatland 111 B , 1
K_
5)
Baumann 25° , 36° . 3
’ ’ Baumann  21°, 22° ,

Fig 1. Radiographs of four year old femae with
Gartland type B supracondylar fracture of the
humerus (A) preoperative radiographs, (B)
radiographs of immediate postoperative state
shows 25 of Baumann’ sangleand 36 of
carrying angle, and (C) radiographs of 1 year after
operation shows 20 of Baumann' sangle and 15
of carrying angle. According to Flynn' s grading
system, excellent result was obtained.
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Fig 2. Radiographs of five year old male with Gartland
type A supracondylar fracture of the left
humerus (A) preoperative radiographs, (B)
radiographs of intraoperative state shows 31 of
Baumann’ sangle and 20 of carrying angle, and
(C) radiographs of 1 year after operation shows
22 of Baumann’ sangleand 15 of carrying
angle. According to Flynn’ s grading system,
excellent result was obtained.

.
\

H.

Fig 3. Radiographs of six year old male with Gartland
type B supracondylar fracture of the left
humerus (A ) preoperative radiographs, using
olecranon pin traction (B) radiographs of
postoperative 4 weeks shows 20 of Baumann’ s
angleand 18 of carrying angle and we saw
remodelling process of frature with extuberant
calus (C) radiographs of 1 year 6 months after
operation shows 15 of Baumann' sangle and
11 of carrying angle. According to Flynn' s
grading system, excellent result was obtained.

A
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15°( Baumann  8°, 10°) 4
(remoddlling) ,
.Flynn 9
Fynn 9
(Fg1-AB,C). (Fg3-AB,C).
2
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,Gatland Il A
1, 2 90
9%B% ;
2mm
3mm
. 20°, Baumann 31° , )
8 Baumann 20°, 23
( 30°, 110°)
Baumann 22°, 15°(
Baumann  20°, 14°) ,
Fynn 9
(Fig2-A,B.C).
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6 .
; (Power drill)
(wirereamer)
K°
Gartland'? B
, 1 K-
; 1
. 20°, Baumann
3r° , )
3mm
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