Transcranial Magnetic Stimulation (repetitive TMS)
In 1995, George, Wasserman, and their co-workers at the NIMH described changes in mood in volunteers after repetitive high-energy magnetic stimulation of the brain.(1) They applied the device typically used in rehabilitation neurology to stimulate weakened or paralyzed muscles to prevent atrophy. Their report of an effect on mood stimulated worldwide interest as a replacement for ECT. The technical issues as to how many stimulations, at what frequency, over which areas of the scalp, and the issues of safety are now being worked out.
The use of magnets for medicinal purposes stimulated research interest for more than a century, and George, Lisanby, and Sackeim review the differences between electrical stimulation of the brain and the more popular use of magnets in holistic medicine.(2) They conclude that rTMS is a promising research tool, with more work needed before it can be integrated into psychiatry's diagnostic and therapeutic programs.
A concurrent research report presents the evidence for a therapeutic effect in relieving major depression.(3) The authors assigned 70 patients with major depression (53 women, 17 men; mean age = 58.7 ± 17.2 years) to receive either rTMS or sham-rTMS. Each received 10 daily sessions during a 2-week period. Sixty-seven patients completed the protocol. Patients were continued on antidepressant medications during the course of rTMS. 
A greater reduction in the HDRS and MADRS scores in the rTMS group was noted at the end of one week, becoming robust after the second week. In the rTMS group, 49% of the patients had a reduction of 50% or more on at least one of the depression scales, while only 25% met this criterion in the sham-rTMS group. When using final HDRS scores of 10 or less as the improvement criterion, 46% in the rTMS group and 19% in the sham-rTMS group met this criterion. Improvement in the rTMS group was not related to clinical characteristics (melancholia, psychosis, bipolar illness). 
Of the patients, 15 in the rTMS group and 13 in the sham-rTMS group had been considered candidates for ECT. Eventually 7 (47%) in the rTMS group and all 13 in the sham-rTMS groups went on to receive ECT. The authors describe the treatments as well tolerated. 14% in the rTMS group reported facial twitches requiring a lowering of the stimulus intensity and 3 (9%) reported headache. 
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Comment
Many researchers are examining rTMS as a nonconvulsive replacement for ECT. Whether a sustained and useful antidepressant effect can be developed without evidence that the brain stem has been stimulated is an important theoretic question. Direct stimulation of the brain stem with subconvulsive currents was proposed by Chinese acupuncturists who placed one electrode on the midline of the upper lip and another on the vertex of the scalp. But an antidepressant effect could only be achieved when seizures were elicited.* 
Other ongoing experiments use rTMS to elicit grand-mal seizures with focused stimulation, seeking to avoid the broad effects of electricity on the brain and cognition.** Such ongoing research has much to teach us about what is essential to successful electroshock therapy. 
* Convulsive Ther 1985; 1:234-41, 243-51.
** Biol Psychiatry 1999; 45(82): abstract 205, page 64s
