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= Abstract=
Treatment of Congenital Pseudarthrosis of the Tibia with Electrical Stimulation

Myung Chul Yoo, M.D., Dae Kyung Bae, M.D., Jong Kwan Kim, M.D.
and Yong Sung Ahn, M.D.

Department of Orthopedic Surgery, College of Medicine, Kyung Hee University, Seoul, Korea

We performed a clinical study of the effect of electrical current on the congenital pseudarthrosis
of the tibia from May, 1980 to January, 1984.

Eight congenital pseudarthrosis were treated with direct current stimulation, six of which had
received previous treatment at least more than one time in any manner and two had none. Four
were failures in previous treatment with vascularized fibular graft due to the non-uoion at the
‘proximal or distal sites of grafted bones.

Six of eight congenital pseudarthrosis were treated with invasive type electrical stimulators, and
the remaining two were treated with semi-invasive type.

The average follow-up period was 26 months (range from 8 to 39 months).

As a result satisfactory union has occured in seven out of eight cases.

The mean time for union was 27 weeks (range frorn 15 weeks to 48 weeks).

No serious complication was observed, but in our experience, the semi-invasive type, comparing
to invasive type, was handicaped with minor complications such as pin tract infection and skin slo-
ughing due to the irritation by anode pad, and needed frequent recharging to maintain adequate
voltage.

With above result, we think that the electrical stimulation has revealed to be one of the reliable
methods in the treatment of surgery-resistant congenital pseudarthrosis.

Key Words : Electrical stimulation, Congenital pseudarthrosis, Tibia.
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Table 1. Case analysis

No,  Name Age  Sex Bone  (oiRE ee tme Results
1 Shin O Wan 6m M Tibia None S.L - Failed
2 Shin O Wan 1y7m M ” SI S L 48w Healed
3 Lee O Hyung 12y3m M " ILF. & B.G. L 16w Healed
4 Ahn O Jin 1ly7m M " None I 37w Healed
5 Park O Hak 7y9m M " B.G.X2, V.FG. L 36w Healed
6 Lee O Jin 2y3m F " B.G.X1, V.FG. L 24w Healed
7 Shu O Jae 2y10m M F.VG. SIL 15w Healed
8 Song O Kun 5y M " B.G.X1, V.FG. L 20w Healed

1 : Invasive, S.I.: Semi-invasive, LF. : Internal fixation, E.F. : External fixation, B.G. : Bone graft
V.F.G. : Vascularized fibular graft, y ; Year, m : Month, w: Week.
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Fig. 1. Case 1. Male, 6 months old. A ; Initial radiograph showing anterior angulation, cystic ex-
pansion of cortical bone and sclerotic change at distal third of the tibia. B ; Semi-invasive type of
electrode was inserted. C; Union did not occured after treatment of 13 months with semi-invasive elec-
trode. D ; Invasive type electrode was inserted. E; The original lesion was healed, but bone resorption
. was occured along the second screw from the distal end and angulation deformity progressed. F; af-
ter removal of the fixative and bone graft, satisfactory union was obtained finally.
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A B C D
Fig. 2. Case 4, Female, 2 years and 3 months old. A ; Initial radiograph shows anterolateral bow-
ing of the tibia, bone defect and sclerotic change ot the distal third of the tibia. B; 4 months after
vascularized fibular graft, the distal part of the grafted bone was united but the proximal site failed
to unite. C ; Invasive type of electrode was inserted. D ; After 6 month, good bony union was obtained.
E; The Follow-up radiograph after 1 year and 5 months revealed more solid bony union.
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Fig. 3. Case 5. Male, 2 years and 10 months old. A ; Initial radiograph showing lateral angulation
sclerotic tapering of the right tibia. B ; Radiograph at 4 months after vascularized fibular graft. The
proximal site of the grafted bone failed to unite. C; Radiograph at postop. 15 weeks revealed good
bony union. D ; Radiograph followed up at 6 months after electrode insertion revealed more solid bony
union. E ; Radiograph after 3 years revealed perfect union.
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Fig. 4. Case 6, Male, 5 years old. A ; Radiograph on admission revealed sclerosis and tapering of
proximal and distal fragment of tibia. B ; Invasive type electrode was inserted on the ununited site of
proximal end of the grafted bone after vascularized fibular graft. C; After 4 months, the nonunion site
united excellently. D ; Radiograph after 1 year and 6 months revealed full union as well as remodell-
ing of the grafted bone.
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Table 2. Complications

Pin tract infection 1

Loosening of fixation due to 1
bone resorption

Skin sloughing 1

Total 3
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