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Advance on treatment of major depression with deep brain stimulation
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[ Abstract]
therapy, psychotherapy and cognitive behavioral treatment (CBT). Currently, deep brain stimulation (DBS),

About 1/3 of patients with major depression cannot benefit from regular antidepressant

as a new treatment, has been used to treat major depression. However, only a few medical centers have

performed DBS in major depression, and the number of cases is limited. DBS for treating major depression

is still in clinical trial stage due to unclear mechanism, lacking of effective stimulation targets, no uniform

stimulation parameters, and controversial efficacy. This article reviews mechanism, indications, stimulation

parameters, curative effect, complications and future trends of DBS in the treatment of major depression.
[Key words] Depressive disorder; Deep brain stimulation; Review
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Table 1. The outcomes of DBS in different targets
Study N  Target  Follow-up Outcomes
Mayberg, et al 6 SCG  6-12 months 4 patients showed a positive responder (HAMD-17 reduction = 50%) and 3 patients were in
(2005) remission (HAMD-17 <8 score) at 6 months, 65% reduction in score on the HAMD-17 at
12 months
Lozano, et al 20 SCG 12 months  60% of the patients were positive responders (HAMD-17 reduction = 50%), 35% of the patients
(2008) were in remission (HAMD-17 <7 score)
Schlaepfer, et al ™ 3 NAc 5-25 weeks 3 patients showed a positive responder HAMD-24 reduction to 42% at one week, and MADRS

reduced to 31%. All patients had improvement in symptoms of anhedonia

Responder rates with HAMD were 40% at 6 months and 53.33% at last follow-up. Remission
rates were 20% at 6 months and 40% at last follow-up with the HAMD

The average response rates 1, 2 and 3 years after DBS implantation were 62.5%, 46.2%, and
75%, respectively. At the last follow-up visit (3-6 years), the average response rate was 64.3%

62.5% of the patients were positive responders (HAMD-17 reduction = 50%) at one year, 50%
of the patients were in remission (HAMD-17 <7 score). HAMD-17 reduced to 62%

5 of 11 patients were classified as responders after 12 months and remained sustained
responders without worsening of symptoms until last follow-up after 4 years (HAMD-28

11 of 12 patients responded at 2 years (HAMD-17 reduction = 50%), remission rate 58.33%

The responder (HAMD-17 reduction = 50%) was 57% at one month, 48% at 6 months, and
29% at 12 months; 62% of patients had 40% decrease in HAMD-17 or better at 12 months

2 patients were in remission (HAMD-24 < 10 score), and 4 other patients were non-responders
2 patients were positive responders (HAMD-17 reduction = 50%), one patient was a partial

6 patients were positive responders (MADRS reduction = 50%), 4 patients were in remission

3 patients exhibited a significant response (HAMD-17 reduction = 50%)

There was no significant difference in response rates between active and control groups at the
end of 16-week controlled phase, however, the response rates at 12, 18 and 24 months during
the open-label continuation phase were 20%, 26.67%, and 23.33%, respectively (MADRS

10 patients (40%) were classified as responders and 15 individuals (60%) as non-responders.
Sixteen patients entered the randomized crossover phase [9 responders (56.25%), 7 non-
responders (43.75%)]. During active DBS, patients scored significantly lower on the HAMD-17

One patient showed an excellent clinical response after DBS of BPGR rather than the initially
targeted SCG (Brodmann 25). The remaining 4 patients with DBS of SCG (Brodmann 25) were

3 of 4 patients had = 50% decrease in MADRS scores at 7 d post-stimulation initiation relative
to baseline. One patient withdrew from study participation. At 26 weeks, 2 of 3 patients
continued to have = 80% decrease in MADRS scores

6 of 8 patients were positive responders at 12 months (MADRS reduction = 50%), 4 patients
were in remission (MADRS < 10 score); longterm results revealed a stable effect up to 4 years

Malone, et al *'! 15 VC/VS 14-67 months
(2009)
Kennedy, et al ** 20 SCG 3 years
(2011)
Puigdemont, etal ™ 8  SCG 1 year
(2012)
Bewernick, et al > 11 NAc 1-4 years
(2012)
reduction = 50%)
Holtzheimer, et al ¥ 17 SCG 24 months
(2012) (HAMD-17 < 8 score)
Lozano, et al ** 21 SCG 12 months
(2012)
Merkl, et al ™ 6 SCG  24-36 weeks
(2013) (HAMD-24 reduction < 50%)
Ramasubbu, et al [ 4 SCG 6 months
(2013) responder (HAMD-17 reduction 35%)
Schlaepfer, et al * 7 MFB 6 months
(2013) (MADRS < 10 score)
Millet, et al ' (2014) 4  NAc 6 months
Dougherty, et al "’ 30 VC/VS 24 months
(2015)
reduction = 50%)
Bergfeld, et al ' 25 vALIC 51.60 weeks
(2016)
than during sham DBS (P <0.001)
Accolla, et al " 5 SCG and 24 weeks
(2016) BPGR
considered as non-responders
Fenoy, et al > 4 MFB 26 weeks
(2016)
Bewernick, et al ** 8 MFB 1-4 years
(2017)
Merkl, et al ™ (2018) 8  SCG 2-4 years

51% of patients were positive responders (HAMD-24 reduction = 50%); 2 patients were in
remission (HAMD-24 < 10 score)

SCG,subcallosal cingulate gyrus, BG4 T #1148 1 ; NAc , nucleus accumbens, fRF&4% ; VC/VS, ventral internal capsule/ventral corpus striatum,
JI& A P 8/ SR 14 s MFB , medial forebrain bundle, if fili A Il 8 ; vALIC, ventral anterior branch of the internal capsule, N % fif i 15 {1l 5
BPGR, bilateral posterior gyrus rectus, Sl B [7] /5 ¥ ; HAMD, Hamilton Depression Rating Scale, T %% /K 51 1 i 1 ¢ ; MADRS, Montgomery-
Asberg Depression Rating Scale, Montgomery-Asberg #I Al i 3% ; DBS, deep brain stimulation , Ji & B HIE A
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