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ABSTRACT: Objectives: To evaluate the attitudes and perceptions of psychiatrists and psychiatry residents regarding neurosurgical
procedures for treating psychiatric disorders and to identify potential barriers to patient referral. Methods: A survey consisting of
25 questions was created using SurveyMonkey and was distributed to psychiatrists and psychiatry residents in Quebec. The study was
approved by the McGill University Health Center’s Research Ethics Board. Descriptive statistics and Friedman’s test were performed
using SPSS software. Results: A total of 99 participants, including 64 residents and 35 psychiatrists, completed more than 75% of the
survey and were included in data analysis. Overall, participants were signiﬁcantly (p < 0.0005) more comfortable in referring patients
suffering from treatment-resistant obsessive–compulsive disorder than from treatment-resistant major depressive disorder and preferred to
refer patients for deep brain stimulation (DBS) rather than for anterior cingulotomy/capsulotomy (AC). Only 11.43% of psychiatrists had
ever referred a patient for AC or DBS, and 34.69% of respondents felt that these procedures were dangerous. Lack of knowledge (82.83%)
was viewed as the principal limiting factor, and 57.58% of respondents identiﬁed ≥6 different barriers to patient referral. The majority of
participants (69.39%) were interested in improving their knowledge on psychiatric neurosurgery, and 82.65% felt that this subject should
be included in the psychiatry residency curriculum. Conclusion: Overall, participants acknowledged having many limitations to referring
patients for neurosurgical interventions. While informative conferences discussing neuromodulation/neuroablation could easily address
many barriers, further studies are required to assess how these could change attitudes and patterns of referral.
RÉSUMÉ: Neurochirurgie psychiatrique: un sondage portant sur les attitudes et perceptions des psychiatres et résidents en
psychiatrie. Objectifs: Évaluer les attitudes et perceptions qu’ont les psychiatres et résidents en psychiatrie à l’égard des procédures
neurochirurgicales permettant de traiter les troubles psychiatriques et identiﬁer les facteurs contraignants de l’aiguillage des patients.
Méthodes: Un sondage contenant 25 questions a été élaboré au moyen de SurveyMonkey et a été distribué à des psychiatres et résidents en
psychiatrie du Québec. L’étude a été approuvée par le Comité d’éthique de la recherche du Centre universitaire de santé McGill (CUSM).
Pour analyser nos résultats, nous avons utilisé, de concert avec le logiciel SPSS, des statistiques descriptives ainsi que le test de Friedman.
Résultats: Au total, 99 participants (64 résidents et 35 psychiatres) ont été inclus dans notre analyse de données. Dans l’ensemble, les
répondants se sont montrés nettement plus enclins (p < 0,0005) à adresser des patients souffrant de troubles obsessionnels-compulsifs (TOC)
réfractaires que des patients atteints de troubles dépressifs majeurs (TDM) réfractaires aux traitements standards. Ils ont aussi préféré référer
des patients nécessitant une stimulation cérébrale profonde (SCP) plutôt qu’une cingulotomie ou capsulotomie antérieure. Seulement 11,43%
des psychiatres avaient déjà adressé un patient au service de neurochirurgie pour qu’il reçoive l’un de ces traitements. Parmi les participants,
34,69% ont estimé ces procédures dangereuses. Un manque de connaissances a été perçu par les répondants (82,83%) comme étant le
principal facteur contraignant à la référence des patients tandis que 57,58% d’entre eux ont identiﬁé ≥ 6 différentes barrières à la référence.
Une majorité des répondants (69,39 %) se sont dit intéressés à améliorer leurs connaissances en matière de neurochirurgie psychiatrique. En
outre, 82,65% étaient d’avis que ce champ de pratique devrait être inclus dans le programme de résidence en psychiatrie. Conclusions: De
façon globale, les répondants à notre sondage ont reconnu devoir faire face à plusieurs facteurs contraignants lorsqu’il est question d’adresser
des patients en vue d’interventions neurochirurgicales. Bien que des conférences abordant les impacts de la neuro-modulation et de la neuroablation pourraient permettre de réduire certains stigmas liés à ces procédures neurochirurgicales, des études supplémentaires seront
nécessaires aﬁn d’évaluer si de telles conférences informatives seraient susceptibles d’apporter des changements au niveau des attitudes et
perceptions des psychiatres et résidents en psychiatrie et, subséquemment, des patterns de référence en neurochirurgie.
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INTRODUCTION
Approximately 30% of patients with major depressive disorder (MDD) are nonresponders to multiple consecutive trials
of antidepressants,1 and more than half of these patients are
nonresponders to electroconvulsive therapy (ECT).2 Fifteen
percent of patients seeking help for obsessive–compulsive
disorder (OCD) consider themselves disabled, and approximately 40–60% fail to respond to selective serotonin reuptake
inhibitors and to clomipramine.3 Treatment resistance leads to
reduced quality of life,4–6 increased risk of suicide,7,8 and
decreased work productivity.9
Recent studies have shown that up to 60% of patients
suffering from treatment-resistant OCD (TR-OCD) respond to
deep brain stimulation (DBS),10,11 up to 41% respond to
anterior cingulotomy, and up to 54% respond to anterior capsulotomy.12 Open-label trials have resulted in 30–50% remission rates for DBS in treatment-resistant MDD (TR-MDD)13–18
although two randomized controlled trials (RCTs) have had
conﬂicting results19,20 and a recent multisite randomized shamcontrolled trial has failed to demonstrate statistically signiﬁcant
beneﬁts.21
Anterior cingulotomy and capsulotomy consist of making
small lesions in the anterior cingulate gyrus and the anterior
limb of the internal capsule, respectively. Symptom reduction is
believed to result from disruption of signaling in the excitatory
orbito-fronto-thalamic and inhibitory cortico-striato-thalamocortical circuits.22 The procedure is most often accomplished by
burr-hole introduction of electrodes at the target site to produce a
thermal lesion, a technique termed thermocoagulation. More
recently, anterior capsulotomy has been performed using
gamma knife-focused ionized radiation23,28 and MR-guided
focused ultrasound24 to produce very precise stereotactic lesions.
These techniques are considered less invasive as they do not
require open surgery.
DBS is a neurosurgical intervention that was ﬁrst employed in
the 1970s and has been most widely used in the treatment of
movement disorders such as Parkinson’s disease and essential
tremor, but its positive effects on mood and anxiety symptoms has
led researchers to study its efﬁcacy for psychiatric disorders. DBS
consists of implanting electrodes in target areas deep within the
brain (i.e. subcallosal cingulate gyrus, thalamus, subthalamic
nucleus, anterior limb of the internal capsule, globus pallidus,
and nucleus accumbens). The electrodes are connected to a pulse
generator that is implanted underneath the skin of the chest wall.
Parameters can be adjusted to modulate brain activity, and
stimulation can be interrupted at any time to reverse undesired
side effects. The exact mechanisms of action are not clearly
established, but DBS is thought to exert its effects at both neuronal
and network levels by increasing neurotransmitter release, modulating neuronal synchronization, and promoting neuroplasticity.25
Adverse effects of anterior cingulotomy/capsulotomy (AC)
and DBS are usually mild and/or transient,10,11,25–28 and
unlike older neuroablative techniques such as leucotomies and
lobotomies,29,30 major complications are rare occurrences.25
While symptom relief and even remission can sometimes be
obtained in patients with TR-MDD and TR-OCD,25,26 there are
very few patients undergoing these neurosurgical procedures.26
Many factors could explain this, including administrative barriers, limited resources, and resistance from psychiatrists and
other clinicians in referring potential candidate patients.
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The proportion of psychiatrists referring eligible patients for
neurosurgical procedures is currently unknown. We hypothesized
that most of them would not feel comfortable referring patients
for DBS or AC mainly because of a lack of knowledge regarding
these procedures. Researchers also question a contribution of
social stigma and persistent fear attached to neurosurgical interventions, given historical transgressions and harsh complications
having resulted from older ablative procedures performed in the
mid-1900s.22,29,30
A few studies have identiﬁed factors associated with a positive
attitude toward ECT (i.e. being a doctor, higher perceived level of
knowledge).31,32 However, this study is the ﬁrst to evaluate the
attitudes and perceptions of psychiatrists and psychiatry residents
regarding neurosurgical interventions, speciﬁcally DBS and AC,
for treating psychiatric disorders. It aims to identify potential
barrier to patient referral.
METHODS
Population
All residents enrolled in a psychiatry residency program in the
province of Quebec (n = 276) and psychiatrists practicing at
either one of the two afﬁliated centers, McGill University
Health Center or Centre hospitalier universitaire de Sherbrooke
(n = 159), received invitation emails to participate in the study.
As stated in the recruitment email, completion of the survey by
participants was considered as implied consent. The only exclusion criteria consisted of a survey completion of less than 25%.
The opinion of all psychiatrists, including child and geriatric
psychiatrists, was considered important as the survey collected
data not only on the referral patterns but also on the interest of
psychiatrists in attending conferences to enhance their knowledge
on neurosurgical procedures.
Procedure
The study was reviewed for ethical compliance and approved
by the McGill University Health Center’s Research Ethics
Board. The researchers asked for help from the Departments
of Psychiatry at McGill University and Université de Sherbrooke
and from the Fédération des médecins résidents du Québec
(FMRQ) to send invitation emails to psychiatrists and residents.
Two reminder emails were sent at 3-week intervals in order to
recruit as many participants as possible. The survey took place
between December 2017 and February 2018. The survey was
completely voluntary, and there were no ﬁnancial incentives to
completing it. Participants could stop answering questions at any
time. No direct contact between participants and authors was
initiated. The survey remained conﬁdential with no identifying
information.
Tools
A survey consisting of 25 questions was created by the
researchers using SurveyMonkey and was distributed in French
and English versions. The survey was developed by the ﬁrst
author, and then assessed for face and content validity by all other
authors, after which improvements were implemented. In order
to prevent duplicate responders, participants could answer only
once from their computer as SurveyMonkey would block any
second attempt coming from the same device. Participants could
only access the survey through their university email.
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Subjects were asked a set of questions relating to sociodemographic variables (i.e. age, gender, and professional status) and
characteristics of their clinical practice (i.e. environment of
practice, main area of interest, and number of active TR-MDD
and TR-OCD patients). A 10-item list in which participants could
select multiple items was displayed in order to identify potential
barriers to referral.
Patterns of referral to DBS and AC were evaluated using
5-point Likert scales (1 = I would strongly discourage this type
of intervention, 5 = I would strongly encourage this type of
intervention). There were also 5-point Likert scale questions
evaluating the level of agreement or disagreement (1 = strongly
disagree, 5 = strongly agree) with certain statements thought
to inﬂuence their attitudes toward referral. Scores of 1 or 2
were considered as disagreement, while scores of 4 or 5 were
considered as agreement and a score of 3 was considered as
neutral. The ﬁnal set of Likert-type questions inquired about
how participants perceive their level of knowledge and interest
in acquiring more information on neurosurgical therapeutic
modalities. Participants were free to add narrative comments
throughout the questionnaire. French comments were translated
to English by the researchers.
A copy of the survey can be found in the supplementary
material section.
Statistical Analyses
Descriptive statistics are presented as the number of respondents and valid percentage (n = 99 unless otherwise speciﬁed).
The impact of the psychiatric condition and neurosurgical procedure on the respondent’s tendency to refer was assessed using
the Friedmann test, which is a variant of the one-way ANOVA
used to compare groups with multiple measures when the dependant variable is ordinal in nature (i.e. Likert scales).33 IBM SPSS
Statistics, version 25 (IBM, Armonk, New York), was used to
perform all analyses.
RESULTS
Demographics of Survey Respondents
From the 435 email recipients (159 psychiatrists and 276
residents), a total of 106 responses were collected, yielding a 24%
response rate. Seven participants completed less than 25% of the
survey and were excluded from data analysis as only demographic information and questions pertaining to their clinical practice
had been answered. In total, 35 psychiatrists (35.35%) and 64
residents (64.64%) were included in the study (see Table 1 for
sociodemographic data).
Among the 35 psychiatrists, 18 (51.43%) were currently
following at least 1 patient with TR-MDD (i.e. resistance to
psychotherapy, multiple lines of pharmacotherapy, adjuvant
pharmacotherapy, and ECT or repetitive transcranial magnetic
stimulation (rTMS)) or TR-OCD (i.e. resistance to psychotherapy
and multiple lines of pharmacotherapy including clomipramine
and adjuvant medications). From the group of 18 psychiatrists
following either TR-MDD or TR-OCD patients, 6 psychiatrists
were following only TR-MDD patients, 3 were following only
TR-OCD patients, and 9 psychiatrists were following both
TR-MDD and TR-OCD patients. Four out of the 35 psychiatrists
(11.43%) acknowledged having referred patients for AC or DBS
during their professional career. These referring psychiatrists
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were following between 3 and more than 15 patients with
TR-MDD and/or TR-OCD in their clinical practice.
Barriers to Referral
All respondents identiﬁed at least one barrier to referral. The
cumulative percentage of participants with respect to the number
of barriers selected is shown in Table 2. The majority (n = 57)
identiﬁed ≥6 barriers to referral.
The list of barriers along with the number of participants
having selected each barrier is presented in Table 3. The
predominant barriers consisted of a lack of knowledge on the
technical aspects of the procedures (n = 82), on the response and
remission rates (n = 71), on the potential side effects (n = 71),
and on the eligibility criteria (n = 69); administrative limitations
on the referral process (i.e. how to refer) (n = 70) and on the
performing centers (n = 51); fear of irreversible consequences
(n = 59); and patient/family resistance to undergo neuromodulation/neuroablation (n = 57). Feeling ill at ease to discuss
neurosurgery with patients (n = 19) and being unaware that neurosurgeries were still being performed for psychiatric disorders
(n = 13) were also of concern to psychiatrists and residents. Eleven
respondents added narrative comments. Additional barriers drawn
from these comments included a lack of clear diagnostic criteria
for TR-MDD and TR-OCD (n = 2), a lack of consensus on the
eligibility criteria (n = 1), complex psychosocial and psychodynamic factors adding to treatment resistance (n = 2), having
observed modest neurosurgical outcomes from previous referrals
(n = 1), not having exhausted other less invasive interventions
(n = 2), personal experience of refusal (n = 1), and limited modeling from supervising psychiatrists (n = 1).
In total, 91 participants identiﬁed lack of knowledge as a
barrier (i.e. in relation to the procedures, response/remission
rates, side effects, or referral process). From the eight respondents
(7 psychiatrists and 1 R6 resident) who did not identify this type
of barrier, two acknowledged having referred patients for DBS or
AC during their professional career. The tendency of participants
to refer patients for a neurosurgical procedure depended on both
the psychiatric condition and the type of procedure (Friedmann p
< 0.0005) as summarized in Figure 1. For patients suffering from
TR-OCD, 49/98 (50.00%) participants would discourage them
from undergoing AC, while 52/98 (53.06%) would encourage
them to undergo DBS. For patients suffering from TR-MDD, 70/
98 (71.42%) would discourage them from undergoing AC.
Most (47.47%) would neither discourage nor encourage DBS
for TR-MDD patients.
Level of Agreement with General Statements
From a total of 98 participants having answered the following
sets of questions, 34 subjects (34.69%) felt that DBS and AC
were dangerous, 8 (8.16%) felt it was unethical to perform the
procedures, and 11 (11.22%) feared a risk of abuse by professionals. Eighty-one respondents (82.65%) considered their level
of knowledge on DBS and AC to be weak or poor (i.e. Likert
scores of 1 or 2), 68 (69.39%) displayed an interest in attending
conferences to learn more about these surgical interventions
(i.e. Likert scores of 4 or 5), and 81 participants (82.65%)
felt it would be pertinent to hold courses on neurosurgical
procedures during residency training (i.e. Likert scores of 4
or 5) (see Figure 2). When subdividing participants according
to their professional status (63 residents and fellows versus
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Table 1: (Continued)

Table 1: Sociodemographic variables of the participants
Participant
attributes

Psychiatrists
n (%)

Residents
n (%)

35 (35.35)

64 (64.64%)

32 (91.42)

–

3 (8.57)

–

Fellow

–

1 (1.56)

R6

–

3 (4.69)

R5

–

12 (18.75)

Professional status
Psychiatrist
academic center
Psychiatrist
nonacademic
center

R4

–

16 (25.00)

R3

–

12 (18.75)

R2

–

9 (14.06)

R1

–

11 (17.19)

Male

17 (48.57)

20 (31.25)

Female

18 (51.43)

44 (68.75)

Participant
attributes
Geriatric
psychiatry

4 (11.43)

4 (6.25)

Pediatric
psychiatry

3 (8.57)

6 (9.38)

Forensic psychiatry

2 (5.71)

3 (4.69)

ER psychiatry

1 (2.86)

4 (6.25)

Transcultural
psychiatry

1 (2.86)

3 (4.69)

Other

0 (0.00)

4 (6.25)

No answer

0 (0.00)

1 (1.56)

Number of barriers to
referral

Age
≥60

9 (25.71)

0 (0.00)

50–59

5 (14.29)

0 (0.00)

40–49

5 (14.29)

0 (0.00)

30–39

15 (42.86)

22 (34.38)

20–29

1 (2.86)

42 (65.63)

12 (34.29)

–

16–20

3 (8.57)

–

11–15

5 (14.29)

–

6–10

5 (14.29)

–

1–5

10 (28.57)

–

Years of practice

Country of
psychiatry
residency
training

Participants n (%)

≥10

3 (3.03)

≥9

9 (9.09)

≥8

27 (27.27)

≥7

46 (46.46)

≥6

57 (57.58)

≥5

72 (72.73)

≥4

81 (81.82)

≥3

86 (86.87)

≥2

94 (94.95)

≥1

99 (100)

Table 3: Barrier selection by participants
Canada

27 (77.14)

63 (98.44)

USA

0 (0.00)

0 (0.00)

Europe

6 (17.14)

0 (0.00)

Technical aspects of procedures

82 (82.83)

Other

2 (5.71)

1 (1.56)

Response/remission rates

71 (71.72)

Possible side effects

71 (71.72)

Eligibility criteria

69 (69.70)

Focused area of
practice
General adult
psychiatry

10 (28.57)

22 (34.38)

Mood disorders

2 (5.71)

4 (6.25)

Anxiety disorders

0 (0.00)

0 (0.00)

Psychotic disorders

6 (17.14)

6 (9.38)

Personality
disorders

1 (2.86)

4 (6.25)

Consultationliaison

4 (11.43)

3 (4.69)

Neuropsychiatry

1 (2.86)

0 (0.00)

(Continued)
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Residents
n (%)

Table 2: Cumulative percentage
of participants with respect to
the number of selected barriers
to referral

Sex

More than 20

Psychiatrists
n (%)

Type of barrier

Participants n (%)

Lack of knowledge

Administrative limitations
How to refer (referral process)
Where to refer (performing centers)

70 (70.71)
51 (51.52)

Fear of irreversible consequences

59 (59.60)

Patient/family resistance

57 (57.58)

Not at ease discussing neuromodulation/
neuroablation with patients

19 (19.19)

Not aware that neurosurgery was still
performed for psychiatric disorders

13 (13.13)

Other

11 (11.11)
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Participants also worried about the invasiveness of DBS and
AC procedures and of referring patients too early in the process
when other nonsurgical modalities might still offer beneﬁt.
I would not feel conﬁdent that the psychopharmacological
management has been optimized until I have obtained a
consultation in psychopharmacology. (Participant #23E)
: : : It remains difﬁcult to envision such invasive treatments
when the nature of the disorder itself is not fully understood : : : (Participant #37F)
Figure 1: Tendency of participants to encourage neurosurgical
procedures for TR-OCD and TR-MDD.

Gamma knife might be less frightening to patients and
psychiatrists. (Participant #57F)
Continuing Education
Some felt a need for continuing education in the ﬁeld of
neurosurgical procedures, while others feared that too many
curricular activities would focus on these treatment modalities
at the expense of teaching a more holistic bio-psycho-social
model of the human being.
The risk beneﬁt ratio for these intervention is not clearly
established. Surely we will need continued education
before psychiatrists agree to go forward with these interventions. (Participant #21F)

Figure 2: Participants perceived level of knowledge, interest in learning, and opinion regarding curricular inclusion of neuromodulation/
neuroablation.

35 psychiatrists), residents and fellows were slightly more interested (71.43%) in learning about DBS and AC than psychiatrists
(65.71%).

Hopefully psychiatry residency training will not focus
solely on neurosciences and neurosurgery when the basis
of human understanding and of psychotherapeutic
approaches are insufﬁciently covered during training. (Participant #26F)
Interdisciplinary Programs for Neurosurgical Referrals
Finally, participants perceived a need for structured interdisciplinary programs to evaluate eligible patients and support them
throughout the process.

Qualitative Data
Eighteen participants (18.18%) added narrative comments.
They expressed some similar and some differing views with
respect to three main themes as described in the following:
Complexities of Psychiatric Diagnosis and Management
Participants commented on the important role of psychosocial
stressors as contributors to treatment resistance in MDD and
feared that neurosurgical procedures would be targeting solely
biological mechanisms instead of focusing on improving patient
access to health-care resources and psychosocial services.
: : : The clinical picture is also generally quite complicated
by social stressors that would not go away with surgery and
compound the clinical picture : : : (Participant #34E)
I can certainly see a risk of over diagnosing treatmentresistant depressive disorders when psychosocial rather
than medico-surgical therapeutic frameworks should be
emphasized. In a more socio-political context, I think that
research funds and health care decisions are not focused
enough on improving access to psychosocial services.
(Participant #35F)
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I think that a patient being considered for psychosurgery
should undergo an evaluation by a multidisciplinary team
that would include at the minimum an expert in psychopharmacology and an expert in psychotherapy, not an
independent evaluation but a true interdisciplinary team
that would agree on a treatment plan and timeframe.
(Participant #23E)
We would beneﬁt from a formal interdisciplinary provincial committee where potential cases can be referred.
(Participant #33E)
DISCUSSION
This study was the ﬁrst to our knowledge to gather the opinion of psychiatrists and psychiatry residents on neurosurgical
procedures for treating psychiatric disorders. We focused on DBS
and AC as these procedures are currently being performed for
clinical and research purposes in Quebec tertiary care centers.
Overall, psychiatrists and residents are statistically signiﬁcantly more comfortable in referring patients suffering from TR-OCD
than from TR-MDD. This pattern could be a reﬂection of the
strength of evidence found in the literature currently supporting
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neurosurgical procedures for TR-OCD but not yet for TR-MDD.
However, lack of knowledge on the response and remission rates
and on the possible side effects were identiﬁed as barriers by
71.72% of participants and does not support this incline in
referrals. We hypothesize that some psychiatrists might perceive
a greater inﬂuence of neuronal circuitry pathology in the pathophysiology of OCD which might lead to a greater tendency to
refer these patients. Future studies could try to identify the factors
leading to this pattern of referral.
In addition, residents and psychiatrists preferred to refer
patients for DBS rather than for AC. Although there seems to
be comparable rates of side effects between these procedures,
this inclination toward DBS was also outlined in another study26
and might be due to the fact that DBS is a reversible procedure,
albeit more invasive. One participant stated that he would feel
more comfortable referring a patient for AC if the procedure was
performed using gamma knife instead of thermocoagulation.
Newer technology might therefore be viewed as safer and more
acceptable than older ablative procedures.
In total, 18 psychiatrists (51.43%) had at least 1 patient
with TR-MDD or TR-OCD in their clinical practice, but only
4 (11.43%) acknowledged having ever referred a patient for DBS
or AC. This resistance to referral displayed by psychiatrists and
residents might be contributing to the low number of patients
undergoing these procedures worldwide. And their possible lack
of knowledge on the eligibility criteria might be contributing to a
high number of referred patients not meeting the requirements for
the procedures.
Only seven psychiatrists had not identiﬁed lack of knowledge
as a barrier to referral. Two out of the four psychiatrists having
referred patients for neurosurgical evaluations during their professional career belonged to this group suggesting a positive trend
toward referrals in more informed respondents, mirroring the
results of the ECT literature.31,32 Also, seven out of the eight
respondents who did not identify lack of knowledge as a barrier
were psychiatrists, reﬂecting a lack of education on neurosurgical
interventions during residency training.
Side effects from AC and DBS remain reasonably low and are
usually transient.10,11,26–28 Still, 34/98 (34.69%) participants feel
that these procedures are dangerous and 8/98 (8.16%) believe that
it is unethical to perform them. Research has shown that psychiatrists hold similar stigmatizing attitudes toward mentally ill
individuals as the general population.34 Authors thereby question
a persistent social stigma attached to neurosurgical procedures, as
historical disregard and complications from lobotomies and other
ablative procedures have been the subject of many ethical debates
over the past century with much accompanying sensationalism in
movies and documentaries. The fact that 11/98 (11.22%) participants continue to fear abuse from the procedures supports this
view. However, given how preliminary is our understanding of
the complex neurocircuitry dynamics in MDD/OCD, there is
some validity to adopting a very cautious approach in experimenting with neurosurgical procedures. Conﬂicting results of
recent randomized controlled and randomized sham-controlled
trials in demonstrating efﬁcacy of DBS in TR-MDD11,19–21,35
encourage clinicians to avoid falling for overhyped procedures
based solely on small open label studies. In order to improve the
overall knowledge and clinical acceptance of these procedures,
there is a need to ﬁrst improve the quality of the evidence through
future modiﬁed RCTs.
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One of the most striking ﬁndings in this study is that each and
every participant had at least one barrier to patient referral and
this attitude appears to stem predominantly from a lack of
knowledge on neurosurgical procedures. Lack of adequate RCTs
was not included as a separate item in the list of barriers as the
authors did not want to insinuate that there was a known lack of
evidence from the literature but rather to verify the participants’
current knowledge and understanding of neurosurgical interventions for treating psychiatric disorders. It is interesting to note that
very few participants added this as an additional barrier. This
could reﬂect once again a general lack of knowledge surrounding
these procedures, including a lack of knowledge regarding the
level of evidence supporting these interventions.
Another stated barrier was the fear of not having exhausted
other less invasive treatments before resorting to neurosurgery.
This mirrors the results from Garnaat et al.36 showing that from
an initial group of patients with severe OCD, very few will
eventually meet the inclusion criteria required to undergo DBS.
Although this is a minority view, there is still a nonnegligible
group of psychiatrists who view these treatments as unethical.
This stance could inhibit them from referring eligible treatmentresistant patients in desperate need of last line therapeutic options.
Overall, psychiatrists and residents are interested in learning
more about the procedures. Offering conferences or courses on
DBS and AC during residency training might help them better
inform their patients when they inquire about these treatment
options and support them throughout the referral process, potentially improving overall patient care. Increasing knowledge and
awareness has been shown to positively affect clinician attitudes
toward mentally ill patients34 and might also help lower stigmatized views of these procedures. Continuing education could be
worthwhile for all residents and psychiatrists, as even senior
residents studying for their Royal College examinations and
psychiatrists working in child and geriatric psychiatry were
interested in enhancing their knowledge on the topic.
Limitations
Some of the limitations of the study included a small number
of participants, an imbalance between the number of psychiatrists
and residents, and the fact that participants were only from
Quebec. Having a larger number of participating psychiatrists
would have permitted better comparison between residents and
psychiatrists and between psychiatrists practicing in academic
versus nonacademic centers, but the sample was too small to
produce valuable comparisons. Because of the very low number
of psychiatrists having referred patients for DBS or AC (n = 4), it
was impossible to establish correlations with any of the variables.
Future studies with larger sample sizes might enable proﬁle
descriptions of referring versus non-referring clinicians with
regards to their area of practice, number of years of practice,
perceived level of knowledge, and number of barriers to referral.
It would also be interesting to evaluate differences in the attitudes
of residents toward patient referral in programs where there is
formal training on neurosurgical procedures.
The sample could be biased, as only 24% of the targeted
population responded to the survey. These participants could be
relatively more open to neurosurgical interventions than those who
did not participate in the study. Also, the majority of psychiatrists
who participated in the survey were younger than 50 years of age.
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It is possible that older psychiatrists might have a more negative
view of neurosurgery for treating psychiatric disorders.
Also, this study collected data on attitudes in common to DBS
and AC, but did not differentiate the two types of procedures.
Given that DBS is a reversible procedure and AC an irreversible
procedure, differential attitudes are expected. Future studies
could analyze more precisely the differences in attitudes toward
stimulation versus ablative procedures.
Finally, the Likert scales used to collect information offer a
certain degree of categorization but can limit spontaneous elaboration from participants. A qualitative study asking more openended questions might have opened the door to other barriers.
CONCLUSIONS
In our sample, 51.43% of psychiatrists followed at least one
patient with TR-MDD or TR-OCD, yet only 11.43% had ever
referred a patient for neurosurgical consultation. Respondents
identiﬁed lack of knowledge, administrative limitations, fear of
irreversible consequences, and patient/family resistance as the
main barriers to referral. Both psychiatrists and residents demonstrated a strong interest in enhancing their knowledge on these
therapeutic modalities. While further research remains necessary
to reﬁne and improve the outcomes of neurosurgical interventions
for treating psychiatric disorders, a signiﬁcant effort on education
and training will also be required for psychiatrists to consider
these neurosurgical procedures in TR-MDD and TR-OCD and to
view them as safe, effective, and ethically acceptable treatments.
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