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Table 1. Pre-operative Data on the Patients Summary of Cases

Time from injury to : : : Preoperative Carrying  Functional

Sex  Location Chief complain Milch type

operation Extension Flexion angle score

1 8 M R 15 Instability 2 0 150 7 92
2 7 F L 71 Deformity 2 0 150 33 92
3 8 M R 5 LOM, pain 2 20 125 5 76
4 10 M L 14 LOM 2 15 130 10 77
5 19 M L 132 Deformity 2 10 140 25 92
6 24 M L 120 Deformity 1 0 150 34 92
7 14 M L 102 Deformity 1 0 150 22 92
8 5 M R 8 LOM, pain 2 30 90 7 35
9 8 M L 10 LOM, pain 2 30 80 5 35
10 12 M R 75 Instability 2 0 150 10 92
11 14 F L 81 Deformity 2 0 150 25 92
12 11 M L 52 LOM, pain 1 15 130 7 76
13 9 M L 14 LOM, pain 2 30 120 3 77
14 17 M R 104 Deformity 1 150 28 92
15 16 F R 78 Deformity 2 150 30 92
16 7 M L 18 Deformity 1 150 20 92

Table 2. Post-operative Results of the Patients

F/U Range of motion at Forearm rotation at . . -
———  ———— (arrying angle Functional score  Complications
(months) Extension Flexion Supination Pronation
1 26 0 150 90 90 12 100 None
2 28 0 150 90 90 25 100 None
3 20 5 140 90 90 5 97 None
4 18 0 150 90 90 21 97 Local pin infection
5 48 5 150 90 90 15 100 None
6 73 5 135 80 80 10 98 None
7 60 0 150 90 90 12 98 None
8 48 20 100 80 70 10 84 None
9 75 0 150 90 90 10 97 None
10 36 0 150 90 90 5 100 None
11 62 15 130 80 80 20 98 Local pin infection
12 39 0 150 90 90 10 97 None
13 29 0 150 90 90 5 98 None
14 45 10 130 90 90 20 97 None
15 32 0 150 90 90 20 100 Local pin infection
16 38 0 150 90 90 15 100 None
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Figure 1. Radiograph of the left elbow of a
8- year-old boy (case No. 1). He previously
had performed the osteosynthesis of la-
teral condyle twice, but he could not obtain
bony union. (A) Preoperative radiograph
shows nonunion of the lateral condyle.
(B) Preoperative CT scan shows nonunion
of the lateral condyle. (C) Postoperative
radiograph shows that the fragment inter-
nally fixed with one threaded K-wire and
one smooth K-wire and a graft from iliac
bone. (D) Final follow-up (26 months after
surgery) radiograph. Union of fracture and
normal alignment are achieved.



Figure 2. Radiograph of the left elbow
of a 7-year-old girl (case No. 2). (A) Pre-
operative radiograph and 3D CT scan show
nonunion of the lateral condyle. (B) Post-
operative radiograph show that the frag-
ment is internally fixed with one threaded
K-wire and two smooth K-wires and a graft
from iliac bone. (C) Final follow-up (28
months after surgery) radiograph. Union of
fracture is achieved, the inclination of distal
humerus is increased on the lateral view,
and cubitus valgus is improved. (D) On the
clinical photo, cubitus valgus is improved.

Figure 3. Radiograph of the left elbow of a 14-year-old man (case No. 7). (A) Preoperative radiographs show nonunion of the lateral condyle (Milch
type I). (B) Postoperative radiographs show that the fragment is internally fixed with two treaded K-wires and a graft from iliac bone. (C) Final follow-up
(50 months after surgery) radiograph. Union of fracture and normal alignment are achieved.
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Table 3. Broberg and Morrey Functional Index*

Variable 5;:‘;
Motion
Degree of flexion (0.2xarc) 27
Degree of pronation (0.1xarc)
Degree of supination (0.1xarc)
Strength
Normal 20
Mild loss (appreciated but not limiting, 80% of opposite side) 13
Severe loss (limits everyday tasks, disabling) 0
Stability
Normal 5
Mild loss (perceived by patient, no limitation) 4
Moderate loss (limits some activity) 2
Severe loss (limits everyday tasks) 0
Pain
None 35
Mild (with activity, no medication) 28
Moderate (with or after activity) 15
Severe (at rest, constant medication, disabling) 0

*The translation of total score to qualitative groups was as follows; 95
to 100 points, excellent; 80 to 94 points, good; 60 to 79 points, fair; 0
to 59 points, poor.
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Osteosynthesis for Nonunion of the Lateral Condyle
of the Humerus

Young Wook Lim, M.D., Jae Woong Yoon, M.D., and In Young Ok, M.D.
Department of Orthopedic Surgery, The Catholic University of Korea School of Medicine, Seoul St. Mary’s Hospital, Seoul, Korea

Purpose: Although nonunion of the lateral humeral condyle is a rare complication in children, it can result in a number of compli-
cations, and treatment is controversial. Qur study shows the results of using osteosynthesis in patients whose lateral humeral
condyle was not united.

Materials and Methods: We studies 16 patients (M : F=13 : 3; Age: 11.8+5.2 years) who were diagnosed with nonunion of the
lateral humeral condyle and who underwent osteosynthesis. The mean period of nonunion was 56.2 months (5-132 months). Outcome
measures were range of movement, bone union, functional score, and carrying angle and were assessed both before and after
surgery.

Results: Bones of all patients were united within 3 months of the operation; there were no complications. After surgery, a decreased
range of movement was observed for 3 of 16 patients. However, the functional index for all patients was improved. In other words,
the range of movement could be reduced while the functional index was improved so that the deformity would be lessened.
Conclusion: Osteosynthesis was successful in repairing the nonunion of the humeral lateral condyle. Therefore, osteosynthesis is
suggested for patients who have had no treatment for nonunion of lateral humeral condyle for a long time.

Key words: nonunion of lateral condyle, osteosynthesis
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