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overweight patients at baseline increased from 23.8 to 25.0 
(ns).  Conclusion:  There was no significant change in body 
weight on group level after DBS for either OCD or MDD. 
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 Introduction 

 In 2010, we published a case report on substantial 
weight loss in an obese patient with intractable obsessive-
compulsive disorder (OCD) treated by deep brain stimu-
lation (DBS)  [1] . This patient was amongst the first that 
we treated with DBS for OCD, and had a very good re-
sponse reflected by an improvement of >90% on the Yale-
Brown Obsessive-Compulsive Scale (Y-BOCS). Interest-
ingly, after the OCD symptoms had disappeared, she quit 
smoking effortlessly, and, with the help of a dietician, 
started a program to lose weight. Her body mass index 
(BMI) went rapidly from 37 to 25, starting 10 months af-
ter surgery, with a further reduction to 21 which was re-
tained during 7 years of follow-up.
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 Abstract 

  Background:  In 2010, we published an often-cited case re-
port describing smoking cessation and substantial weight 
loss after deep brain stimulation (DBS) for obsessive-com-
pulsive disorder (OCD) in an obese patient. To test whether 
this single observation was also observed in the treated pop-
ulation at large, the weight changes of a larger cohort of pa-
tients who underwent DBS for OCD or major depressive dis-
order (MDD) were studied.  Results:  Data were available for 
46 patients (30 OCD and 16 MDD patients; mean age 46.2 
years, SD 10.9) with an average baseline body mass index 
(BMI) of 28.0 (SD 7.3), 26 of whom (57%) were overweight 
( n  = 11), obese ( n  = 12), or morbidly obese ( n  = 3). Mean fol-
low-up was 3.8 years (range 10 months to 8.7 years, SD 2.3), 
after which the average BMI was 28.1 (SD 7.0), not signifi-
cantly different from baseline. The average BMI of the 15 pa-
tients with (morbid) obesity at baseline decreased from 36.8 
to 34.6 (ns), while the average BMI of the 31 normal or “only” 
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  Case reports can spark new ideas or shed light on a 
particular aspect of a disorder or treatment. Conversely, 
selective publication of single effects can lead to a distor-
tion of the available evidence for treatment application or 
lead to duplication of research efforts  [2] . Therefore, after 
our initial observation, we analyzed the changes in body 
weight over time in our entire sample of patients treated 
with DBS in the ventral part of the anterior limb of the 
internal capsule (vALIC)  [3]  for either OCD or major de-
pressive disorder (MDD).

  Methods 

 The records of all patients undergoing DBS surgery between 
April 2005 and June 2014 for OCD and MDD were evaluated. For 
baseline weight and BMI data, we used values measured at the de-
partment of anesthesiology before the initial electrode implanta-
tion. For follow-up data, we used the most recently available value 
for the BMI measured by anesthesiology before subsequent opera-
tions for stimulator replacements, or measured at the department 
of psychiatry during follow-up visits.

  In order to study the relation between possible changes in BMI 
and the effect of therapy, patients were categorized as responders 
or nonresponders at the time of this follow-up for BMI. A respond-
er was defined as having an improvement of >35% on the Y-BOCS 
for OCD, or >50% on the Hamilton Depression Rating Scale 
(HDRS) for MDD, in comparison to the preoperative baseline 
score. IBM SPSS Statistics for Windows, v20 was used for statistical 
analysis and the paired Student  t  test was carried out to assess the 
average change in BMI over time. ANOVA was performed for the 
comparison of BMI changes for different body weight groups 
(morbidly obese, obese, and nonobese) and the treatment re-
sponse.

  Results 

 In the stipulated time period, 68 patients underwent 
DBS for either OCD ( n  = 43) or MDD ( n  = 25). Sufficient 
details for this analysis were available for 46 patients (30 
OCD and 16 MDD patients; 29 females and 17 males, 
mean age 46.2 years, SD 10.9). All patients received DBS 
treatment with active electrode contacts in the vALIC and 
there were no patients with active contacts in the nucleus 
accumbens (NAc). In 22 patients, there was no reliable 
recording of a postoperative measurement of body weight.

  The average baseline BMI in our sample of 46 patients 
was 28.0 (SD 7.3), with 26 (57%) being overweight (BMI 
25–30,  n  = 11), obese (BMI 30–40,  n  = 12), or morbidly 
obese (BMI  ≥ 40,  n  = 3). There were no significant differ-
ences in baseline BMI between males and females or be-
tween the diagnostic groups.

  Follow-up time ranged from 10 months to 8.7 years 
(mean 3.8 years, SD 2.3). In the OCD group, 17 were clas-
sified as responders and 13 as nonresponders, using the 
criterium of >35% improvement on the Y-BOCS. In the 
MDD group, 6 were responders and 10 were nonre-
sponders, using the criterium of >50% improvement on 
the HDRS.  Figure 1  shows the individual BMI values at 
baseline and at the last follow-up (the patient from our 
earlier published case report is identifiable as the outlier 
at the bottom right on the graph).

  There were considerable changes in BMI in one-fifth 
of the sample; it increased by >5.0 in 3 patients and de-
creased by >5.0 in 6 patients. The average BMI at the 
last follow-up was 28.1 (SD 7.0), which was not signifi-
cantly different from baseline (paired  t  test, ns). How-
ever, a subanalysis showed a two-way interaction for 
obesity as a small-effect modifier on BMI over time. 
The average BMI of the 15 patients with (morbid) obe-
sity at baseline decreased slightly from 36.8 to 34.6 (ns), 
while the average BMI of the 31 normal or “only” over-
weight patients at baseline increased slightly from 23.8 
to 25.0 (ns).

  There was no significant difference in changes in BMI 
between the responders and nonresponders to DBS for 
either OCD or MDD in the open-label evaluations of 
symptoms. There was also no correlation between chang-
es in body weight and the absolute values of Y-BOCS or 
HDRS score at baseline or score changes at the time of 
follow-up.

  Discussion 

 There was no significant change in body weight on 
the group-level after vALIC DBS for either OCD or 
MDD. The potential of this therapy to change reward-
related behavior did not result in significant weight loss 
in these patients, who were overweight on average at 
baseline. We did find a trend towards a decline in BMI 
in the subgroup of patients with (morbid) obesity, but 
we did not see a replication of the substantial weight loss 
previously described  [1] . The vALIC is currently being 
explored as a potential target for DBS in obesity for its 
assumed role in reward-related behavior  [4–6] . Evi-
dence for the involvement of the NAc/vALIC in com-
pulsive eating and obesity is limited to preclinical stud-
ies that show low D2-binding in the striatum in obese 
individuals after food-related sensory stimuli, and in 
animal studies that show reduced caloric intake and 
weight loss associated with an upregulation of the D2 
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receptor. There were increased DA levels in diet-in-
duced obese rats treated with NAc shell DBS  [7] , whilst 
mice treated with NAc shell DBS were found to have a 
decrease in binge-eating and an increase in immediate 
D2 gene expression in the NAc shell. In diet-induced 
obese mice, chronic NAc shell DBS reduced caloric in-
take and led to weight loss  [8] .

  In this study, weight loss or normalization of body 
weight was not a primary treatment target and the pa-
tients did not receive any motivational therapy targeted 
at losing weight. It is possible that if they had been coached 
specifically to lose weight in addition to combating the 
primary symptoms of OCD or MDD, this could have 
been effective with the reward system being under the in-
fluence of DBS. It is thus possible that we underestimated 
the possible effect of DBS on changes in BMI in morbidly 
obese patients. The patient in our previous study focused 
on losing weight out of intrinsic motivation without ex-
ternal prompting  [1] . 

  A severe limitation of this report is the amount of 
missing data on BMI during the follow-up of all patients 
treated with DBS, due to the fact that body weight was 
not routinely measured at fixed postoperative intervals. 
We cannot show that body weight did not fluctuate over 
time, with an initial significant weight loss followed by 
secondary weight gain, which is common with all weight 
loss methods available. However, from our frequent con-
tact with these patients, we could ascertain that there 
were no such cases of strong fluctuations in BMI in our 
sample.

  Further research is necessary to provide more insight 
into the possible effects of the modulation of the brain 
reward circuitry on food intake, energy balance, and body 
weight, and the possibility of a selective normalizing ef-
fect of vALIC DBS on body weight in eating disorders. 
Our findings may be of relevance for research groups 
working on DBS in eating disorders.
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  Fig. 1.  Scatterplot of BMI at baseline ( x  
axis) and at last follow-up ( y  axis) for all 
patients. The vertical distance to the diago-
nal represents the change in BMI. Dashed 
lines indicate the various BMI categories, 
so that a change in category after surgery 
can be seen for each subject. Patients below 
the diagonal had a decrease in BMI and 
those above the diagonal had an increase in 
BMI. In both OCD and MDD, there were 
no significant differences in the changes in 
BMI between the diagnostic groups, or be-
tween responders and nonresponders to 
DBS. 
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