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Refractures of Upper Extremity in Children

Hui-Wan Park, M.D., Dae-Ya Kim, M.D., Hyun-Woo Kim, M.D.
Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Purpose: To investigate the etiologic factors related to refractures of the upper extremity in children.

Materials and Methods: 18 refractures of the upper extremity were divided into three groups according to the location of initial fractures: Supracondyle
fractures of the humerus, lateral condyle fracture of the humerus, and the forearm bone fractures. They were analyzed in terms of the type of refractures
(early refracture occurring at the immature callus and late refracture occurring at the remodeled bone), fracture patterns, and the existence of
underlying deformity.

Results: Nine supracondyle fractures had refractures at the supracondyle (2 cases) and the lateral condyle (7 cases), in which underlying cubitus
varus were present in 6 cases. Three lateral condyle fractures had refractures at the supracondyle (1 case) and the lateral condyle (2 cases), in
which one case had underlying cubitus varus. All but one case in the group of humerus fractures were late refractures and treated operatively except
one. Of 6 refractures of forearm, 5 were early refractures and occurred within 9 weeks at the original site: 4 at the diaphysis of both bones of forearm and 1
at the diaphysis of ulna. All cases in the group of forearm fractures had volar angulation before the refracture, and treated conservatively except one.
Conclusion: In the humerus, underlying cubitus varus was the most important predisposing factor to refractures and the lateral condyle fractures
were common. In the forearm, volar angulation of the diaphysis were related to refractures, and complete and circular consolidation of the
primary fracture of forearm was thought to be important to prevent refracture.
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Table 1. Details on the patients in the group of supracondyle fracture of humerus

Case MI/F Initialage Refracage Duration Site (refrac) Treatment (initial) Treatment (refrac) Cubitusvarus CA  BA
1 F 1~1/12 3~9/12 2~8/12 SCF Cons OR, PP Yes -10  -14
2 F 5~1/12 5~3/12 2/12 LCF CR, PP Cons Yes -12 -14
3 M 1~9/12 4~10/12 3~1/12 LCF CR, PP OR, PP Yes -1 22
4 M 3~11/12 4~9/12 10/12 LCF CR, PP CR, PP Yes -5 -18
5 M 5~2/12 6~9/12 1~7/12 SCF Cons CR, PP No
6 M 5~4/12 8~1/12 2~9/12 LCF Cons OR, PP No
7 M 1~11/12 3~5/12 1~6/12 LCF Cons OR, PP Yes -14 -12
8 M 2~6/12 3~0/12  2~10/12 LCF Cons OR, PP No
9 M 5~6/12 6~4/12 10/12 LCF Cons OR, PP Yes -20  -10

SCF: Supracondyle fracture, LCF: Lateral condyle fracture, CR: Closed reduction, OR: Open reduction, PP: Percutaneous pinning, Cons:
Conservative treatment, CA: Carrying angle, BA: Bauman angle

Table 2. Details on the patients in the group of lateral condyle fracture of humerus

Case MI/F Initialage Refracage Duration Site (refrac) Treatment (initial) Treatment (refrac) Cubitusvarus CA  BA
1 F 2~1/12 7~0/12  4~11/12 LCF CR, PP OR, PP No
2 F 2~7/12 6~1/12 3~6/12 SCF OR, PP OR, PP No
3 M 3~9/12 4~8/12 11/12 LCF OR, PP OR, PP Yes -10  -18

SCF: Supracondyle fracture, LCF: Lateral condyle fracture, CR: Closed reduction, OR: Open reduction, PP: Percutaneous pinning, Cons:
Conservative treatment, CA: Carrying angle, BA: Bauman angle
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Table 3. Details on the patients in the group of forearm bone fracture
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Case M/F Age Duration Greenstick (initial) Fx Site  Tx (initial/refrac) Incomp consolid cast off \olar angulation
1 M Syr 10 wks Yes R-U DP Cons/Cons Yes 9 wks Yes
2 F 4yr 7 wks Yes Ulna DP Cons/Cons Yes 6 wks Yes
3 M Syr 22 wks Yes R-U DP Cons/CR, nail Yes 20 wks Yes
4 M 5yr 30 wks Yes R-U DP Cons/Cons Yes 4 wks Yes
5 M 3->6 3yrs ? R-U MP Cons/Cons ? ? Unknown
6 M 12yr 16 wks No R-U DP CR, nail/Cons Yes 4 wks No

DP: Diaphysis, MP: Metaphysis, CR: Closed reduction, Incomp consolid: Incomplete consolidation

Fig. 1. (A) Initial fracture radiograph showed supracondyle fracture.
(B) Refracture radiograph showed lateral condyle fracture with cubitus varus.
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Fig. 2. (A) Initial fracture radiograph showed lateral condyle fracture.
(B) Refracture radiograph showed lateral condyle fracture with cubitus varus.

Fig. 3. (A) Initial fracture radiograph showed greenstick fracture.
(B) Followup radiograph showed mild angulation and incomplete consolidation.
(C) Refracture radiograph showed complete both forearm fracture.
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