Transcranial Magnetic Stimulation for Depression: Mark Beale, M.D.

Dr. Beale presented his research on a new technique under development called transcranial magnetic stimulation (TMS). Using magnetic energy transmitted by a figure 8 coil that is held over the patient's head, this technique alters the electrical current in the neurons (nerve cells) and delivers current with excellent precision. This treatment is being used in research primarily for the treatment of depression, and is still classified by the FDA as experimental. 

When the treatment is administered to the left frontal lobe, it has been shown to have an antidepressant effect, whereas administration of TMS to the right frontal lobe has the opposite effect. Although the treatment is noninvasive, it can change electrical current in the brain as deep as 1-2 centimeters. The dose of magnetic energy is calibrated by determining the motor threshold, or the minimum amount of energy necessary to cause the patient's thumb to move when the coil is applied to a brain region called the motor strip. Other treatment parameters that can be changed include the frequency and duration. 

Even though the treatment is administered to the frontal lobe of the brain, it has effects in much deeper regions, including the hippocampus, which is known to control emotion. This occurs because brain circuits connect the frontal lobe to the hippocampus. 

There are two types of studies that have used TMS. The first are called double blind studies, the most scientifically rigorous. This type of study compares the effectiveness of the treatment with a placebo, and neither the patients nor the investigators know which treatment is the active one. Of the 4 well designed double blind studies of TMS for depression, all have found it to be superior to placebo. The response rate has been between 40-60%, and these are patients who have not responded to medications. Open trials, or studies where the investigators and subjects know whether they are receiving the active treatment, have also been very positive. 

Dr. Beale reviewed the side effects of TMS. By far the most serious potential side effect is seizures which occurred in a small handful of patients. Headache is the most common side effect. Potential long-term side effects are under study. 

According to Dr. Beale, the efficacy of TMS has not equaled that of ECT, particularly for patients with severe depression such as those with psychotic features (delusions, hallucinations). However, TMS has many advantages to ECT, including no memory loss and no need for anesthesia. 

Presently, Dr. Beale and others are outlining the types of illnesses for which the treatment is therapeutic, and improving the effectiveness of the treatment by experimenting with different stimulus parameters (such as the frequency), type of coil and parts of the brain to stimulate. In addition, a priority is to define the treatment course. The standard course is now daily for five days over a two week period. However, that may be either too much or too little, and thus future research is necessary. Finally, it must be determined whether TMS will be used as an acute treatment, or also as a maintenance therapy for depression. 

