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Effect of posttreatment residual simple anterior — posterior displacement of broken end of fractured bone on
prognosis in patients who receive manipulative reduction and small splint external fixation for Gartland type [l
humeral supracondylar fractures
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ABSTRACT Objective:To explore the effect of posttreatment residual simple anterior — posterior displacement of broken end of fractured
bone on prognosis in patients who receive manipulative reduction and small splint external fixation for Gartland type [ll humeral supracondy-
lar fractures. Methods ; The medical records of 85 patients with residual anterior — posterior displacement of broken end of fractured bone af-

ter treatment of fresh closed Gartland type Il humeral supracondylar fracture with Yang’ s four - step reduction manipulation from January
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2009 to March 2016 were collected. The transverse diameter of proximal humerus was divided into 3 equal parts on the postireatment lateral
X-ray films of elbow joint. Two lines were drawn through the 2 equation points respectively and they crossed the transverse diameter of proxi-
mal humerus at right angles. The anterior — posterior displacement of broken end of fractured bone was divided into type A ( retrodisplace-
ment ) and B( antedisplacement ) based on the displacement direction,and was subdivided into type A [ (the anterior border of distal broken
end was in front of the first perpendicular line) , A Il (the anterior border of distal broken end was located between the 2 perpendicular
lines) , AIll (the anterior border of distal broken end was behind the second perpendicular line) ,B [ (the posterior border of distal broken
end was behind the second perpendicular line) , B II ( the posterior border of distal broken end was located between the 2 perpendicular
lines) and BII ( the posterior border of distal broken end was in front of the first perpendicular line ) based on the location of anterior border
and posterior border of distal broken end relative to the 2 perpendicular lines respectively. Fracture healing time , Baumann angles measured
immediately post — treatment and at 12 months after the treatment and the elbow joint function evaluated by using Flynm standard at 3 and
12 months after the treatment were recorded respectively. Results; Five patients lost to follow — up and eighty patients were followed up for
12 — 24 months with a median of 14 months. The anterior — posterior displacements belonged to types A 1 (35),A Il (18),AIM(5),
BT (11),BII (8)and BI (3). All of the fractures got clinical healing within one month,and there was no statistical difference in the frac-
ture healing time between the 6 types of anterior — posterior displacements(28.53 +/-1.25,29.01 +/~1.19,29.19 +/-1.50,28.91 +/-
1.30,29.05 +/-1.24,29.31 +/-1.17 min,F =0.420,P =0. 671 ). Baumann angles of all the patients measured immediately post — treat-
ment and at 12 months after the treatment were within the normal range,and no cubitus varus was found in all the patients during the follow-
up period. There was no statistical difference between the 6 types of anterior — posterior displacement in the Baumann angles measured im-
mediately post — treatment and at 12 months after the treatment (74.04 + +/-4.40,73.09 +/-4.69,73.01 +/-4.26,72.98 +/-4.32,
73.14 +/-3.90,72.93 +/-4.06,F =0.263,P =0.792;74.35 +/-4.38,73. 14 +/-5.08,72.52 +/-4.45,73.67 +/-3.98,72.93 +/-
3.97,72.88 +/-3.96,F =0.817,P =0.419) . The elbow joint functions were evaluated according to the Flynm standard at 3 months after
the treatment. Thirty — two patients(22 type A | ,4 type A [l and 6 type B | ) obtained an excellent result,18 good( 11 type A I ,2 type A
Il ,4 type B 1 and 1 type BI ) ,27 fair(2 type A I ,11type A1l ,4 type Al ,1 type B 1,7 type Bl and 2 type BIIl ) and 3 poor(1 type A
Il ,1 type Allland 1 type BIII ). The residual type A I and B I anterior — posterior displacement of broken end of fractured bone surpassed
the other types in elbow joint function(ﬁ,we A1 =27.07 ,ﬁl”m ap =51.78 ,Elw ap =067, 00,R [ =29.91 R ; =61.19 ,Rwe s =

iype B type B

69.00,y" =40. 132,P =0.000). The elbow joint functions were evaluated according to the Flynm standard at 12 months after the treat-
ment. Forty — six patients(28 type A I ,8 type AIl ,7 type B I and 3 type B Il ) obtained an excellent result and 34 good(7 type A 1,10
type A1l ,5 type Al ,4 type B 1,5 type BIl and 3 type BIIl ). The residual type A | and B [ anterior — posterior displacement of broken
end of fractured bone surpassed the other types in elbow joint function ( E‘ype a1 =31.50, E[ype ap =45.72, ﬁl}pp ap =63.50, E‘ype Bl =
38.05 ,E[ype sy =48.50 ,E[ype s =63.50 " =20. 548 ,P =0.001 ). Conclusion; All types of posttreatment residual simple anterior — poste-
rior displacement of broken end of fractured bone can not affect the fracture healing and the appearance of elbow joint of patients who re-
ceive manipulative reduction and small splint external fixation for Gartland type Il humeral supracondylar fractures,while the patients with
mild residual anterior — posterior displacement of broken end of fractured bone can get better recovery of elbow joint function compared to
patients with moderate — to — severe residual anterior — posterior displacement.
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