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Treatment of Intractable Nonunion of the Long Bone with the Invasive
Electrical Stimulation

Myung Chul Yoo, M.D., Dae Kyung Bae, M.D., Yong Girl Rhee, M.D,,
Deok Ho Ahn, M.D., and Goong Hee Cho, M.D.

Department of Orthopedic Surgery, College of Medicine, Kyung Hee Uniy,,

Seoul, Korea.

Nonunion of the long bone is one of the diffiult problems in orthopaedic surgery.

We studied the effect of the electrical stimulation, From July, 1980 to August, 1988, 30
nontunions of the long bones were treated with the invasive type electrical stimulator,

The range of follow-up period was from 3 months to 7 years(average, 25 months),

The results were as followings:

1. The good bony union has occurred in 26 cases(86.7%).
2, The previous infection was in 11 cases and its union rate was 100%.
3, The average duration of bone union in over-all cases was 5. months and in previous

infeted cases, was 5.5 months,

4. The average duration of bone union in open fracture was 5.5 months and in closed

fracture, was 5 months,

5. The invasive electrical stimulation was a good technique to treat the intractable nonunion

as the result of long bone fracture.
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Table 1. Sites of the Fracture

Sites Proximal Middle  Distal Total
Tibia 2 3 14 19
Femur 4 3 - 7
Humerus - 2 1 3
Ulha - - 1 1

Total 6 8 16 30

Table 2. Types of the Fracture
Open Closed Total
Tibia 13 6 19
Femnur 1 6 7
Humerus - 3 3
Ulna 1 1
Total 15 15 30
Table 3. Previous Infection
Open Colsed Total
Tibia 6 - 6
Femur 1 4
Humerus - 1 1
Ulua
Total 7 4 11
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Table 4. Union Rate

- Open Closed Total
United 13 13 26 (86.7%)
Failed 2 2 4 (13.3%)
Total 15 15 30

3 Previous infection cases : 100% union

Table 5. Union Time

Sites Months (av.)
Tibia 6.0
Femur 5.2
Humerus 3.6
Ulna 5.0

Total 5.2

Table 6. Union time in previous infected cases

Sites Months (av.)
Tibia 54
Femur 5.9
Humerus 45

Total 5.5

Table 7. Causes of Failure

Causes Cases
Infection 2
Insufficient immobilization 1
Large gap of bone 1

Total 4
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Fig. 1. A : Initial open, segmental, comminuted fracture at left femur, B : Immediate postop. radiograph after
the open reduction & internal fixation, C - Posttrauma 6Mon, Fixatives removal & Hoffmann external
fixation. D : Posttrauma 1Yr 9Mon, Hoffmann fixatives removal, the evidence of bony union was not
seen, E : Radiograph after 2 electrodes insertion, internal fixation & bone graft. F : Postop. 8Mon, the

evidence of bony union could be seen,

Fig. 2. A : Radiograph of pathologic fracture of right humerus shaft, posttrauma 3Mon, B : Posttrauma 4Mon,
Rush pin IM nailing, C : Posttrauma 7Mon, Monofixateur external fixation, D : Posttrauma 18Mon,
Vascularized fibular graft. E : the electrode insertion & hone graft with Rush pin IM mailing, F : the
last follow-up radiograph after the removal of the electrode.
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Fig. 3. A,B : Posttrauma 16 Yrs, the radiograph of the open reduction & internal fixation state.
The bony union was not accomplished, € : 2 eledtrodes insertion & hone graft, D : Rad-
iograph of postop, 10Mon, the satisfactory callus formation around the fracture site,
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Fig. 4. A : Posttrauma 5 Mon, the state of th internal fixation. The bony union was mot accomplished, B :
Posttrauma 9 Mon, the electrode insertion & bone graft were performed, C : Postop. 9 Mon, the patho-
logic fracture was happened with the continuous pus discharge at the proximal fracture site. D,E : Pos-
top. 1Yt 3Mon, the eledtrode & plate removal and interlocking intramedullary nailing were performed,
F : Good union process was seen in the last follow-up radiograph.
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Fig. 5. A : Initial radiograph of right femur shaft colsed fracture, B : Open reduction & intermal fixation with
bone graft. C ; Posttrauma 1 Yr 6Mon, the plate & screws removal due to plate loosening & infection,
D : Posttrauma 1 Yr 7Maon, the pathologic fracture was happened. E : Monofixateur external fixation,
F : 4 Mon after the external fixation, the electrode insertion & bone graft were performed, G,H : In the
last follow-up radiograph, the good bony union process was seen,
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Fig. 6. Characteristics of electrical stimulator
Power source; Lithiumn iodine cell of 220 mAh
capacity.
Electronics: Solid state circuitry maintaining
cathod current at a constant 20 #A regardless
of changes in bone / tissue resistance over a
range of (-100K Ohms,
Anode; Circular, Platinized for anodic function
surface area 201mm,
Lead: 15cm length of drawn brazed stranded
316 LVM and Ag, insulated with silicon and
terminating in a titanium connector socket.
Cathod; 25cm of 3-strand titanium wire, ter-
minating at one end in a titanium connector
pin,
Deliver its full rated current for at least 8
months.
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