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Clinical Application of Direct Current Stimulation
in the Treatment of Infected Non-Unions

Duk Yong Lee, M.D., Moon Sang Chung, M.D., Jay Suk Chang, M.D. and Kyu Chun Hwang, M.D.
Department of Orthopaedic Surgery, College of Medicine, Seoul National University

In the treatment of an infected ununited fractures of a long bone, it often is difficult to achieve union and

eradicate the infection.

Over the past two decades, the electrical behaviour of bone has been studied with increasing interest and
several reports reveal that electricity can stimulate osteogenesis.

We have experienced 11 cases of infected non-union who were treated by immobilization plus direct current
stimulation from January, 1980 to July, 1982. In all cases satisfactorv union occurred within averaging 8.1 months.

The results obtained are as follows:

1. The direct current stimulation has revealed to be effective with antibiotics and some kinds of immobilization

in treatment of infected non union.

2. If bone graft is combined with electrical stimulation, time from beginning of electrical treatment to union is
shortened, as compared with cases of electrical stimulation alone.

3. The electrical stimulation is preferable to other surgeries in treatment of infected non-union due to its effac-

tiveness and simplicity.

4. It is considered treatment of chronic osteomyelitis with silver anode is not due to. electrically generated

silver ion but its electricity per se.

5. To prevent refracture and assure complete healing, continued immobilization such as cast brace, walking
cast, or conventional brace is necessary after electrical stimulation for the time being.

Key Words: Direct current stimulation, Infected non-union, Long bone.
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Table 1. Case analysis

Time from
Duration Duration of beginning
Sex/ of Electrical ~ Concominant tx./ of electr.
Case Site Prior tx. Nonunion Organism Stim. (M Additional i stim. to Result Remarks
Age (Mon.) tim. (Mon.) itional tx. union (Mon.)
1 M/28  Femur O/R(PS) 3 S. aureus 7 E.S.F. 9 Healed
2 M/34  Femur 1. O/R(PS) 11 S. epidermidis 6 BG(1st.)/BG(2nd.) 11 " Nonunion
2. ESF. Pseudo. cast brace until
E. coli 2nd. B.G.
3 M/36 Femur 1.0R/(PS) 10 None 12 E.S.F./functional 18 " Underlying
2. PP brace chr. osteo.
(path. fx.)
4 M/43  Radius O/R(PS) 8.5 S. aureus 25 BG 2.5 " Under
E.SF. . Stimulation
5 M/20  Tibia PP 5 S. aureus 35 E.S.F./Short leg brace 45 "
6 M/37  Femur 1. O/R(PS) 14 Pseudo. BG/cast brace 6 " Cast wedging
2. PP Proteus PP/functional due to
klebsiella brace angulation
7 M/29  Femur 1. O/R(PS) 11 S. aureus 5 Long leg/Long leg 5 " Pin tract
2. PP Pseudo. cast brace infection
Proteus fanode)
8 M/28 Femur O/R(PS) 6 S. aureus 35 E.SF. 5.5 "
9 M/43  Humerus O/R(RP) 3 Enterobacter PS/brace 8 " Pin tract
Acinobacter BG infection
(cathode)
10 M/34  Femur O/R(IM) 8 S. epidermidis 4 PP/BG 16 "
Pseudo.
11 M/i2  Tibia 1. O/R(SP) 5.5 Pseudo. 4 BG/Short leg 4 "
2. ESF. brace
3. Living
bone
transfer

O/R: Oé;en reduction PS: Plate & screw RP: Rush pin  SP: Steinmann pin  PP: Pin & plaster E.S.F.: External skeletal fixation IM: IM nailing

BG: 'Bone graft
sodow A7 AT 7|24 HFE 5.0 Yl AR
FA o] HYF NBRE ¥ FaHe] 63, Fol4
%o 58 F&9 YA WmAo] 14, A Mz
24, 2elz Hx & zAe] 1AL

ok (pus culture) A& WAe &334 (mixed
infection) 2.2 A @ F& Staphylococcus aureus
¢} Pseudomonas A -2 2 v}epyicl,

A ¥ 274 (pin tract infection)e] 28 (F 7, 9)
ol FAHG LY o2 QA AFe] HHE wx A
EE 48 AZAFE FA AAS AEE obUA
.
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Alg sl =24 ArIAT e TAYe) oA r A8
T Fole SA¢ FHEE 3] ¢ Ha n27
(cast brace) (F3 2.6)vF 284 A3 (walking cast)
(4 7)) AFAI FHAE F7) AT 2T (F¥
3,6,7,9,1) &% A1 A 1182 gAelA ZF 100
%9 Zt7tE EH%EE 49 o)L Brightons

Friedenberg(1981)® %-¢) A{4F = Nadg 349 ¥+
 #Aol A 74. 4%, Paterson(1980)*5¢) 7€ ¥#%
743 A3} A Implanted direct current stimulator £
A& 3bo] 86%, Kirk(1924)2 5o} 1579 9] el sl B-4%
Aol A Fo]A] & A& A} 65.6%, Meyer2} Weiland
(1975)*9 2o} 647 9] 74 £/ HAbol A A Fol4
(cancellous bone graft) ¢ 2 x| &3l o1& 93.8%2] A&
&3 vz o FL A At ® Fe)H A3
F ol AP 4%(2,4,6,9,11) A7 AIH & A%
ol ulsA HrAFAMEE ZHYARAY A 3be] FF
3.47M9(9.7-6. G2 & B, F 29 A3 F
olA & A7AFF o] Waslglol® 23 Fol4e] 3
283 =3 NF7)7ke) A" AL B4 ¥971 0.5
mol 422 zHA(gap)e] Few HFAH wWE 59
(active draining osteemyelitis)e] 27 2} A7 AT 7T
9 Axoz 2T A0 B3EY AEL YU
2 44% 5 dAdgs,

ZAZ7AA AW R 9 (in vivo & in vitro) 23 o) 4]
439 AdzE
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FH 25 7hrteldl A e EAel, 3T FHde A
H A7} &k

2) AF Alelole Aol FAH3 FrHE7] dFel o
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W e ey AfEo) Fov whyo] Ty A
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(complete healing) ¢} A FH & =7 M Az 22
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