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Richard could be your neighbour or the non-
descript guy in front of you in the grocery 
checkout. An area deep within the frontal 
cortex of his brain is being shocked 24 hours 
a day by about three volts of electricity, the 
amount of juice needed to run a Sony Disc-
man. These electrical jolts are meant to curb 
Richard’s chronic depression. The technol-
ogy is called deep brain stimulation (DBS), 
the latest last-resort treatment offered by a 
joint UBC/VGH clinical research program. 
Richard is the first Vancouverite to receive 
the controversial pacemaker-style implant.

“We’re flying into pretty complicated ter-
ritory,” says Dr. Andrew Howard, the team’s 
psychiatrist—and the man with his hand on 
the clicker, so to speak, since the electrodes 
in Richard’s brain are remote-controlled. 
Howard, a recent UBC psychiatry graduate, 
has been assigned the labour-intensive task 
of setting the device voltage parameters for 
the most beneficial effects. “This is an imper-
fect process because it is a new technique,” 
he admits. “But we think we’re in the right 
place. We have the benefit of being aware of 
past mistakes in psychosurgery [See Sidebar: 
“A Shocking Past”], so only the best candi-
dates for treatment are selected.”

Depression is the second biggest reason 
Canadians visit the doctor and are pre-
scribed drugs; over 22 million anti-depres-
sant prescriptions were filled at Canadian 
pharmacies in 2004 at a cost of more than 
$1 billion. About 750,000 Canadians have 
severe or chronic mental disorders; 15 per-
cent of depressed Canadians commit suicide; 
and up to 20 percent are, like Richard, 
treatment-resistant. For some researchers, 
DBS offers a ray of hope—and for medical 
device manufacturers, big money: the neuro-
stimulation market is estimated to be worth 
over a billion dollars (U.S.). 

During a three-hour operation at VGH 

in January, Dr. Chris Honey, the hospital’s 
resident functional neurosurgeon, implanted 
the DBS device in Richard’s brain while he 
was wide-awake. Two holes were drilled 
into his skull and two spaghetti-sized wires, 
each with four electrical contacts, were 
threaded down into the subgenual cingulate 
region of his frontal lobes, an area thought 
to be implicated with sadness. The ends of 
each wire were tunnelled through to his neck 
and connected to a pulse-generating bat-
tery pack programmed by a remote-control 
computer chip. 

Honey test-stimulated parts of Richard’s 
brain; the effects were dramatic. “Changes 
in mood are common: ‘I feel better’ or other 
subtle things like that the colours in the 
room just got brighter, ‘I see more details,’” 
says Honey, who has been implanting DBS 
devices in Parkinson’s patients since Health 
Canada approved their use for this disease 
in 1997. The device, made by Texas-based 
Advanced Neuromodulation Systems Inc. 
(ANS), isn’t yet approved for psychiatric dis-

orders, but various centres round the globe 
are testing it or other devices for obsessive-
compulsive disorder and depression. 

“Our brain target (Richard) was discov-
ered by accident,” says Dr. Raymond Lam, 
head of the DBS research program and 
director of UBC’s Division of Mood Disor-
ders. Neither Lam nor Howard can disclose 
details of Richard’s background, but note 
that prospective DBS patients are “profes-
sionals or semi-professionals,” who’ve suf-
fered depression with “no more than two 
months when they have felt like themselves 
again. Many will have made major suicide 
attempts.” UBC’s hypothesis-driven pro-
gram is based on a Toronto group’s proto-
cols and choice of brain site, which Lam says 
has shown “a lot of promise.”

onverging evidence 
from several labs—
including that of U 
of T neurologist, Dr. 
Helen Mayberg—indi-
cated an important 
relationship between 

the subgenual cingulate area of the brain 
(Cg25) and depression. When Dr. Mayberg 
hooked healthy people up to PET brain 
scans measuring cerebral blood flow and 
had them read scripts meant to evoke sad-
ness, activity in the Cg25 increased. Studies 
suggest that when activity is up in the Cg25 
(the emotional brain), activity is suppressed 
in the cerebral cortex (the thinking brain). 
Healthy people are able to control this tug-
of-war between the thinking brain and the 
emotional brain—not so for sufferers of 
depression. “Our hypothesis was that brain 
stimulation would help regulate this balance 
between emotional and thinking parts of the 
brain,” says Mayberg. “Stimulation at the 
subgenual cingulate appears to shut down 
the abnormally sustained emotional state, 
like kicking open a shut door. But the study 
suggests the stimulation needs to be long-
term to maintain the effect.”

Mayberg and her team, including Dr. 
Andres Lozano, the neurosurgeon who 
performed the operations, “set up a pilot 
experiment to evaluate the safety of using 
DBS on the Cg25 area to treat depression. 
The good news is that it gave us promising 
results,” says Mayberg. “We’ve implanted 
13 patients so far and have about a 66 per-
cent success rate.” After publishing their 
study results on the first six patients, which 
interestingly excluded patients with “active 
suicidal ideation,” many people with chronic 



depression wanted to sign up. 
Nobody has a clue why DBS works or 

doesn’t work in different individuals and 
whether it actually inhibits or excites spe-
cific brain areas. Post-op brain scans of 
the Toronto patients showed that activity 
decreased in the Cg25—an area the size 
of a thumb top that controls a range of 
functions like regulating moral decisions. 
Activity also decreased in other parts of 
the frontal lobes, as well as areas of the 
brain regulating hunger, aggression and fear. 
Stimulation meantime increased blood flow 
elsewhere—particularly to the brain stem, 
where the body’s survival mechanisms are 
regulated, like heart rate and breathing, as 
well as anxiety and euphoria. Long-term 
follow-up will be necessary to monitor 
physiological and psychological damage, 
but other neuroscientific studies have linked 
these various changes to mania, dementia 
and serious personality disorders.

Some bioethicists and psychologists com-
pare DBS to cosmetic surgery on the brain 
and worry that neuro-stimulation tech-
nologies largely abandoned in the ’70s might 
once again be used as harmful behaviour 
control experiments.

r. David Roy, founder 
and director of the 
Montreal-based Cen-
tre for Bioethics, calls 
DBS an “ethical mine-
field.” “There’s high 
enthusiasm for neuro-

stimulation for mental disorders among 
a number of professionals,” he says, “but 
the same thing happened with prefrontal 
lobotomies and early electrical stimulation 
experiments, to disastrous effect. We need 
to be extraordinarily careful that these trials 
don’t lead to runaway applications and that 
digging around in an organ as complex and 
fragile as the brain doesn’t harm individu-
als. At this point, there’s very little scientific 
evidence around the benefits and risks.”

“This is bizarre stuff,” adds Dr. Wolfgang 
Linden, a UBC psychologist and president 
of the B.C. Psychology Association. “I’m 
not sure why they’re doing surgeries when 
there’s outstanding evidence that cognitive 
behaviour therapy does much better than 
even medications in the long run.” Indeed, 
about 30 percent of people enrolled in 
pharmacological studies drop out because 
of adverse effects, while only 10 percent do 
so during psychotherapeutic studies (like 
behaviour and talk therapies). “But people 

in B.C. and all over North America are 
under-treated with psychotherapies, so these 
DBS patients almost certainly didn’t receive 
their peak benefits.”

“These patients’ lives are often so debili-
tated by the illness that they are at high risk 
of committing suicide,” counters Dr. Lam, 
who has been working the trenches of men-
tal illness at UBC since the late ’80s, before 
Prozac became a household name. Lam 
acknowledges that “even the most cutting-
edge brain research can’t tell you anything 
about an individual’s mental illness” and 

that “the issues of safety and efficacy are still 
in the preliminary stage, so strict selection 
criteria are crucial.”

Only people who’ve failed to respond to at 
least five years of pharmacological and psy-
chotherapeutic front-line treatments, along 
with invasive “electroconvulsive therapy” 
(externally applied electrical jolts that cause 
seizure and are thought to “zap out” depres-
sion), will be considered for DBS. “We’re 
casting a wide net to find the right patients,” 
says Lam, “and if the research looks promis-
ing, we’ll do a larger controlled trial.” 



ichard’s brain has been 
stimulated for almost 
two months now. 
He’s had no adverse 
surgery-related prob-
lems—such as the one 
percent risk of stroke, 

eight percentage chance of infection, or 
a device malfunction like wire breakage 
inside the brain. But he’s also seen no 
benefits. “We haven’t found the optimal 
parameters,” says Dr. Howard, who sees 
Richard weekly to adjust the electrode 
contact points and voltage. 

Because of neurostimulation’s checkered 
history, “we have all of these checks and 
balances in place [for DBS],” says Dr. Lam. 
“We don’t seem to go to the same lengths 
with DBS Parkinson’s patients—and that 
may be because of the stigma around 
psychiatric conditions.” Recent long-term 
DBS Parkinson’s studies have documented 
serious side-effects including hypoma-
nia, aggression, hypersexuality, criminal 
behaviour and suicide. A European group 
doing DBS for obsessive-compulsive dis-
order found that it was curbed in four of 
their first six patients, but only at such a 
high setting—about 10 volts—that some 
patients exhibited frontal lobe damage. At 
this high voltage, batteries wore out within 
as little as three months, necessitating 
additional surgery to refresh the battery 
pack. Patients also had to be put on anti-
psychotic medications post-op, with the 
two non-responding patients being given 
non-reversible neurosurgeries. 

Proponents of the Cg25 model believe 
that they’ve found a better target so volt-
ages can be lower. “Our first patient 
responded very well at 3.5 to five volts,” 
says Dr. Guy Debonnel, a McGill psy-
chiatrist with the Montreal school’s DBS 
research program. Pre-op, the patient, a 
former teacher, had been so disabled by 
depression that she simply stopped eating. 
“She’s since gone to Cuba and is planning 
a return to school,” reports Debonnel. 
“Her family and friends were scared she 
was manic because she was so different. 
But she was just really well.” 

Debonnel admits that their other three 
DBS patients, like Richard, haven’t experi-
enced any post-op relief, and that despera-
tion can cloud informed consent. “After 
surgery, one of my patients told me she was 
hoping she’d die on the operating table,” 
he says. “She’d prepared a living will say-
ing she didn’t want to be resuscitated.” 



  

Debonnel attended Richard’s surgery and 
says that when he played a DBS surgery 
video to his medical students, “They were 
scared by how it can change a person’s feel-
ings in seconds: laughing, then saying,  ‘I’m 
going to cry,’ or ‘I want croissants.’ They 
found it worrisome to have that power to 
change things so dramatically.”

The price tag is also high for the DBS 
device—about $50,000. For the Vancouver 
trial, the surgery is covered by Medicare; 
ANS is footing the bill for the implant. Dr. 
Lam believes that the cost “isn’t relatively 
high. Routine surgeries like a hip replace-
ment are also expensive, but people don’t 
think psychiatric treatments are worth as 
much.” Lam hopes that will change. 

Alarm bells go off for Dr. Roy of the 
Centre for Bioethics when he hears such 
things. After years researching bias in 
clinical studies and “endemic” conflicts 
of interest with the increasing amount of 
industry-sponsored research, he’s scepti-
cal. “I’m sure there’s a sincere desire to 
help these people and that the patient selec-
tion door is narrow now. But if we’re not 
careful this could become a barn door.”

“Many depressed individuals have a 
life-long pattern of problems starting from 
childhood,” notes Dr. Linden. Like many 
proponents of less-invasive psychologi-
cal treatments, he thinks our resources 
are better spent increasing access to psy-
chotherapy. “The core issue may be the 
person’s life and the biological patterns 
are merely symptoms. It’s very sad that 
the life experiences related to depression 
are ignored while biological treatments are 
so well-funded by the government and the 
pharmaceutical industry.”

Richard is the first of six test subjects 
scheduled to be implanted at UBC over 
the next year. “Our job is to replicate the 
Toronto findings and we need to follow 
the protocol rigorously,” says UBC’s Dr. 
Howard. He expects most patients will be 
happy to go public “once they get well.” 
But what if they don’t get well? The team 
doesn’t have a protocol for that yet. “We 
can turn off the stimulation—but we don’t 
recommend removing the device because 
that would involve more surgery.”

“Non-responders tend to be scientifically 
uninteresting,” points out Dr. Roy. Worse, 
he says, “the adverse data gets locked 
up. We become blinded to the fact that  
medical corporations stand to make a lot 
of money. Individuals sometimes pay the 
greatest price.”


