	
	
	





Tables


Table 1: Study characteristics of the included studies in this systematic review.

	Study
(Year)
	Study design
	Sample (Male)
	DBS methodology
	DBS target site
	Imaging modality
	Definition of FR
(Definition of PR)
	Number of responders (%)
	Follow-up period

	Abelson et al. (2005)
	Prospective
Double-blind randomised crossover trial
	4 (2)
	MRI guided stereotactic placement of quadripolar stimulating electrodes. Stimulation based on exploratory testing with parameters titrated based on acute effects within 3-8 days
	ALIC
	MRI, PET
	≥35% decline in Y-BOCS (NR)
	1 (25)
	13 months

	Baldermann et al. (2019)
	Cohort
	22 (9)
	Implantation of 2 quadripolar DBS electrodes. Stimulation commenced with connectivity estimation phase to enable region of interest and fibre tract analysis.

	ALIC / NAcc
	CT, MRI
	NR
	NR
	12 months

	Barcia et al. (2019)
	Double-blind randomised trial
	7 (3)
	CT/ MRI guided electrode placement. Randomised sequenced contact activations (C0,1,2,3 and sham) were generated for each participant with 3-month stimulation, 1 month washout period.

	NAcc
	CT, MRI
	≥35% decline in Y-BOCS (NR)
	6 (85.71)
	19 months

	Chabardes et al. (2020)
	Cohort
	19 (7)
	Implantation with post-operative MRI/CT confirmation and trials of monopolar stimulation- 6-month chronic phase stimulation monitored with 0.5V step increases until side effects.

	Non-motor area of STN
	CT, MRI
	≥35% decline in Y-BOCS (NR)
	14 (73.68)
	24 months

	Denys et al. (2010)
	Double-blind randomised crossover trial
	16 (9)
	MRI guided quadripolar electrode placement. Open phase of 8 months when parameters were optimised through voltage changes (maximum 5V)
	NAcc
	CT, MRI
	≥35% decline in Y-BOCS (NR)
	9 (56.25)
	21 months

	Farrand et al. (2018)
	Case-series
	7 (3)
	2 Stage DBS surgery, utilising IPG. 8-month stimulation commenced 2-weeks post-operatively, with titration.
	NAcc, BNST
	EEG, MRI, SPECT
	≥35% decline in Y-BOCS (≥15% decline in Y-BOCS)
	3 (42.95)
	31 months

	Germann et al. (2022) / Lee et al. (2019) 
	Cohort
	5 (2)
	MRI guided DBS electrode insertion. Connectivity analyses with stimulation maps utilised. 
	ALIC, Inferior thalamic peduncle
	CT, MRI, PET
	≥35% decline in Y-BOCS (NR)
	5 (100)
	24 months

	Graat et al. (2022)
	Case-series
	6 (2)
	
Stereotactic surgery for implantation of quadripolar DBS electrodes. Stimulation commenced 2-weeks post operatively with DBS settings optimised.

	vALIC (medial forebrain bundle)
	MRI
	≥35% decline in Y-BOCS (≥25 decline in Y-BOCS)
	4 (66.7), 1 (16.7) partial
	98 months

	Greenberg et al. (2006)
	Cohort
	10 (6)
	
[bookmark: _Int_FqPJ1kLf]Stereotactic surgery for implantation of quadripolar electrodes under MRI guidance. Stimulation period involved Intra-operative test stimulation, 3-week monopolar survey followed by chronic DBS stimulation.

	ALIC, VC/VS
	CT, MRI
	≥35% decline in Y-BOCS (≥25% decline in Y-BOCS)
	4 (50)
	36 months

	Hartmann et al. (2016)
	Cohort
	6 (3)
	
Tractography- Activation Models for analysis of axonal activation by specific DBS per patient. 

	ALIC, NAcc
	CT, MRI
	≥50% decline in Y-BOCS (≥10% decline in Y-BOCS)
	4 (67)
	24 months

	Holland et al. (2020)
	Cohort
	9 (5)
	
2 stage DBS surgery with IPG implantation. Stimulation commenced 2-4 weeks post-implantation with voltage adjustments made.

	ALIC, VC/VS
	CT, MRI
	≥35% decline in Y-BOCS (NR)
	6 (66.7)
	54.8 months

	Huff et al. (2010)
	Double-blind randomised crossover trial
	10 (6)
	6-month stimulation; 3-month DBS, followed by 3-month sham stimulation
	Unilateral right NAcc
	CT, MRI
	≥35% decline in Y-BOCS (≥25% decline in Y-BOCS)
	[bookmark: _Int_o5apW3Ub]1 (10) full, 5 (50) partial
	12 months

	Huys et al. (2019)
	Cohort
	20 (10)
	Quadripolar bilateral lead implantation under MRI and stereotactic CT, connected to an IPG. Mean 12-month stimulation- final stimulation setting set 1-2 weeks after implantation. Settings were continuously optimised.
	ALIC / NAcc
	CT, MRI
	≥35% decline in Y-BOCS (≥25% decline in Y-BCOS)
	8 (40) full responders; 6 (30) partial responders
	12 months

	Islam et al. (2015)
	Case-series
	8 (7)
	
Stimulation parameters determined after electrode and pulse generator implantation

	BNST / NAcc
	T1, T2 & Fluid attenuated inversion MRI; CT
	≥35% decline in Y-BOCS (NR)
	6 (75)
	40.8 months

	Kahn et al. (2021)
	Case-series
	5 (4)
	Implantation of 4 bilateral contact electrodes. Initial and ongoing programming post-implantation for optimisation.
	ALIC / AC
	CT, MRI
	NR
	NR
	1-4 years (data collected at 1 year, individual follow up duration not reported)

	Li et al. (2020)
	Cohort
	50 (24)
	Connectivity analysis following stimulation of 4 different regions. 
	ALIC / STN / NAcc / ALIC+STN
	CT, MRI
	NR
	NR
	ALIC DBS Cohort = 12 months; STN DBS Cohort = 12 months; NAcc DBS Cohort = 3 months; ALIC+STN DBS cohort = NR

	Liebrand et al. (2019)
	Cohort
	12 (2)
	
Stereotactically planned implantation of quadripolar electrodes. DBS activation 2-weeks post-implantation with 6-month average optimisation and adjustment phase, followed by stable stimulation phase

	B vs ATR specific targeting
	CT, DWI, MRI, PET
	≥35% decline in Y-BCOS (NR)
	7 (58)
	12 months

	Liebrand et al. (2021)
	Cohort
	57 (16)
	
Stereotactic implantation of electrodes. Average 12-month stimulation; DBS activation 2-weeks post-implantation followed by optimisation and stimulation phase.

	NAc
	CT, MRI
	≥35% decline in Y-BOCS (NR)
	31 (54.3)
	12 months

	Lopez-Sosa et al. (2021)
	Cohort
	9 (5)
	On/Off stimulation states completing task-blocks, with intermediary 5-minute ‘wash out’ period
	Nac
	CT, EEG, MRI
	NR
	NR
	NR

	Luyten et al. (2016)
	Double-blind randomised crossover trial
	24 (12)
	
Bilateral stereotactic implantation of quadripolar electrodes. Initial parameter optimisation followed by either ON or OFF stimulation phases. Following completion of cross-over arms was optional stimulation phase.

	BNST, IC, ALIC
	MRI
	≥35% decline in Y-BOCS (NR)
	16 (67)
	77 months

	Mosley et al. (2021)
	Double-blind randomised crossover trial
	9 (5)
	Bilateral implantation of quadripolar electrodes connected to IPG. One-month recovery phase post-op, 3-month double-blind phase followed by open label trial with stimulation on.
	NAcc (BNST) 
	CT, MRI
	≥35% decline in Y-BOCS (NR)
	7 (77.7)
	12 months

	Naesstrom et al. (2021)
	Cohort
	11 (4)
	MRI guided electrode implantation. Average 12-month duration- DBS commenced within 1-month post-operatively, 3-6month titration phase for optimisation.

	BNST
	CT, MRI
	≥35% decline in Y-BOCS (≥25% decline in Y-BCOS)
	6 full (54.5), 4 partial (36.3)
	12 months

	Ooms et al. (2014)
	Cohort
	16 (7)
	Bilateral implantation of DBS electrodes. 8-month active first phase stimulation (T1), followed by 3-5years of stimulation (second phase T2)
	NAcc
	NR
	≥35% decline in Y-BOCS (NR)
	11 (68.7)
	3-5 years, average and individual values not reported

	Parvaresh-Rizi et al. (2022)
	Case-series
	4 (0)
	Stereotactic implantation of electrodes under MRI guidance. Stimulation commenced 5-days post-operatively at set parameters, followed by optimisation phase.
	vALIC/NAcc
	MRI
	≥35% decline in Y-BOCS (NR)
	0 (0), statistically none achieved > 35% decline, however 2 patients reported complete remission of symptoms
	12 months

	Raymaekers et al. (2017)
	Cohort
	24 (12)
	
Varied time periods of stimulation status (ON/ OFF) analysed via linear mixed model against outcome measures in DBS patients. 
	IC/BNST
	NR
	≥35% decline in Y-BOCS (NR)
	67%
	76.5 months

	Sildatke et al. (2021)
	Cohort
	15 (6)
	Bilateral implantation of electrodes. 6-12month ongoing stimulation with DBS off-states (12-24hours); variable amongst participants
	ALIC-NAcc
	EEG, MRI, CT
	ΔMFT and ERN with p < 0.05 considered significant
	NR
	7.6 months

	Tsai et al. (2012)
	Case-series
	4 (4)
	
Implantation of quadripolar electrodes. Post-operative test stimulation 2-weeks post-implantation. Fixed stimulation settings across chronic treatment phase.
	VC/VS
	MRI, CT
	Stimulation-induced smile/laughter (NR)
	NR
	15 months

	Tsai et al. (2014)
	Case-series
	4 (4)
	Post-operative test stimulation 2-weeks post-implantation. Initially fixed stimulation settings with parameters adjusted for optimisation.
	VC/VS
	FDG-PET
	Mean change of Y-BOCS score, p<0.05 considered significant
	100%
	15 months

	Tyagi et al. (2019)
	Double-blind randomised trial
	6 (5)
	Stereotactic 1.5 MRI utilised for implantation. Stimulation commenced 4-weeks post-implantation. 6 12-week stimulation phases followed; 1) double-blind stimulation of the 2 target sites 2) stimulation of alternate site 3) open phase combined stimulation 4) and 5) open phases for optimised stimulation 6) simultaneous CBT with stimulation.
	VC/VS, amSTN
	MRI
	≥35% reduction in Y-BOCS (NR)
	amSTN phase - 3/6 (50), VC/VS phase - 5 of 6 (83)
COMB phase - 5 of 6 (83)
OPT phase - 6/6 (100)
OPT plus adjunctive CBT phase - 6/6 (100)
	NR

	vanderVlis et al. (2021)
	Cohort
	8 (2)
	
Implantation of bilateral quadripolar electrodes, connected to an IPG. Average 26-month duration- stimulation parameters regularly optimised.
	VC/VS
	MRI, CT
	≥35% reduction in Y-BOCS (NR)
	5 (63)
	26.25 months

	Voon et al. (2018)
	Double-blind randomised trial
	12 (4)
	
Task performing assessment across two randomised arms- alternating between ON and OFF stimulation days.

	STN
	NR
	p(w), p < 0.025 Bonferroni corrected was considered significant (NR)
	NR
	38.1 months

	Welter et al. (2011)
	Cohort
	12 (7)
	
Bilateral implantation of stimulating electrodes. 3-month stimulation post-implantation and off-line analysis

	STN
	Pre-op MRI
	NR
	NR
	3 months

	Widge et al. (2016)
	Cohort
	20 (10)
	Variable DBS schedule and stimulation parameter exposure

	VC/VS
	NR
	Hypomania episode within study window (NR)
	9 (45)
	NR

	Widge et al. (2022)
	Cohort
	8 (NR)
	Post-implantation stimulation, patient-specific tractography utilised for analysis.

	VC/VS
	MRI, CT scans, whole brain tractography
	≥35% reduction in Y-BOCS (NR)
	5 (63) Overall responder: 3/8 (38)
	24-60 months

	Winter et al. (2021)
	Case-series
	6 (4)
	
Bilateral implantation of electrodes. Stimulation parameters adjustment and titration with post-operative testing.

	BNST/ALIC
	MRI, CT
	≥40% reduction in Y-BOCS) (NR)
	4/6 - 2 remitted (66.7)
	48–98 months



Table 1 encapsulates the characteristics of the studies incorporated in this systematic review (n=35). Key variables including study design, sample size along with the gender composition, DBS methodology, imaging modalities utilized, the definition of treatment response, number of responders, and the follow-up duration have been systematically tabulated for each study. The abbreviations used in the table are as follows: Anterior Limb of Internal Capsule (ALIC), Anterior Thalamic Radiation (ATR), Bed Nucleus of Stria Terminalis (BNST), Computed tomography (CT), Deep Brain Stimulation (DBS), Full response (FR), Implantable Pulse Generator (IPG), Inferior Thalamic Peduncle (ITP), Magnetic Resonance Imaging (MRI); Mid Forebrain Bundle (MFB), No data Reported (NR), Nucleus Accumbens (NAcc), Partial response (PR), Subthalamic Nucleus (STN), Ventral Anterior Limb of Internal Capsule (vALIC), Ventral Capsule (VC), Ventral Striatum (VS), Yale-Brown Obsessive Compulsive Score (Y-BCOS).


Table 2: A detailed summary of patient and disease characteristics of the DBS-treated OCD patients from the included studies.

	Name (year)
	Predominant OCD symptoms
	Mean pre-intervention 
Y-BOCS (SD)
	Mean post-intervention 
Y-BOCS (SD)
	Mean percentage Y-BOCS improvement 
(SD, p-value)

	Number of responders (%)

	Abelson et al. (2005)
	Contamination (1), Intrusive images (1), Repeating (2)
	32.75 (5.068)
	23 (11.113)
	30.25 (30.086, p-value NR)
	1 (25)

	Baldermann et al. (2019)
	NR
	31.3 (4.3)
	NR
	30.4% (20.1, p<0.001)
	NR

	Barcia et al. (2019)
	Contamination (3) Doubts (3), Symmetry (1)
	32.28 (4.682)
	NR
	51.33 (21.002, p-value NR)
	6 (85.71)

	Chabardes et al. (2020)
	Aggressive (2), Contamination (6), Doubts (11)
	33.31 (3.54)
	15.83 (9.61)
	53.45 (27.469, p<0.0001)
	14 (73.68)

	Denys et al. (2010)
	Checking (6), Contamination (8), Symmetry (2)
	33.7 (3.6)
	16.2 (8.6)
	52% (SD NR, p<0.001)
	9 (56.25)

	Farrand et al. (2018)
	Contamination (3), Intrusive thoughts (3), Symmetry (1)
	32.4 (3.8)
	23.6 (3.7)
	27.3 (15.438, p=0.018)
	3 (42.95)

	Germann et al. (2022) / Lee et al. (2019) 
	NR
	35 (2.098)
	NR
	54% (SD NR, p<0.01)
	5 (100)

	Graat et al. (2022)
	Checking (2), Contamination (2), Intrusive thoughts (2)
	34 (2.30)
	17.8 (10.9)
	48% (SD NR, p<0.01)
	4 (66.7), 1 (16.7) partial

	Greenberg et al. (2006)
	Checking (4), Contamination (1), incompleteness (3), Symmetry (1), Washing (1)
	34.6 (1.685)
	22.3 (SD NR)
	35.5% (SD NR, p<0.001)
	4 (50)

	Hartmann et al. (2016)
	Contamination (4), Doubts (2)
	NR
	NR
	36.2% (31.83, p-value NR)
	4 (67)

	Holland et al. (2020)
	NR
	34.2 (2.393)
	20.8 (9.028)
	38.75 (28.093, p-value NR)
	6 (66.7)

	Huff et al. (2010)
	NR
	32.3 (4)
	25.4 (6.7)
	21.7% (16.493, p=0.012)
	[bookmark: _Int_FZuDqb9n]1 (10) full, 5 (50) partial

	Huys et al. (2019)
	NR
	30.9 (4.0)
	20.6 (7.4)
	33.3% (21.50, p <0.001)
	8 (40) full responders; 6 (30) partial responders

	Islam et al. (2015)
	Aggressive (4), Checking (6), Compulsions (3), Contamination (3), Intrusive thoughts (3), Somatic obsession (2), Symmetry (1)
	35.3 (3.33)
	21 (11.8)
	NR
	6 (75)

	Kahn et al. (2021)
	Checking (1), Intrusive thoughts (1), Obsessions (5), Repetition (1), Washing (1)
	35 (3)
	NR
	49.1 (SD NR, p-value NR)
	NR

	Li et al. (2020)
	NR
	ALIC-DBS = 31.3 (4.4); STN-DBS = 33.4 (3.7); NAcc DBS = 30 (7.75); ALIC+STN DBS = 36.2 (1.8)
	ALIC-DBS = 20.7 (77); STN-DBS = 19.6 (10.6); NAcc DBS = 14.75 (7.2)
	ALIC DBS Cohort = 9.6 (6.5); STN DBS cohort = 13.8 (10.8); NAcc DBS cohort = 15.1 (9.6); ALIC+STN DBS Cohort = 21.83 (5.7); p-values NR
	NR

	Liebrand et al. (2019)
	NR
	32.7 (4.3)
	18.5 (6.7)
	40.8% (28.1, p-value NR)
	7 (58)

	Liebrand et al. (2021)
	NR
	33.85 (3.22)
	9.35 (9.40)
	NR
	31 (54.3)

	Lopez-Sosa et al. (2021)
	Checking (3), Compulsions (2), Contamination (6), Hoarding (1), Intrusive Thoughts (7), Ordering (5), Repeating (1), Symmetry (2), Washing (5)
	30.8 (8.1)
	NR
	NR
	NR

	Luyten et al. (2016)
	NR
	34.7 (2.8)
	13.2 (7.0)
	60.5% (20.5, p-value NR)
	16 (67)

	Mosley et al. (2021)
	Aggressive (2), Checking (3), Contamination (2), Intrusive thoughts (2)
	32.7 (2.6)
	17.4 (SD NR)
	49.6% (23.7, p=0.000037)
	7 (77.7)

	Naesstrom et al. (2021)
	Contamination (6), Religious (1), Repetitions (3), Sexual aggression (2)
	33 (3.0)
	20 (4.8)
	@12m 38% (SD NR, p < 0.01)
	6 full (54.5), 4 partial (36.3)

	Ooms et al. (2014)
	NR
	33.75 (3.62)
	18.00 (9.20)
	NR
	11 (68.7)

	Parvaresh-Rizi et al. (2022)
	Checking (1), Contamination (1), Intrusive thoughts (1), Obsessions (1), Symmetry (1), Washing (2)
	32 (6)
	26 (8)
	19% (17)
	2 (50)

	Raymaekers et al. (2017)
	NR
	34.67 (NR)
	NR
	NR
	67%

	Sildatke et al. (2021)
	NR
	30 (5.49)
	NR
	12 (SD NR, p-value NR)
	NR

	Tsai et al. (2012)
	Contamination (2), Intrusive thoughts (3), Symmetry (1)
	36.3 (2.1)
	24.3 (9.1)
	33.06% (P=0.001)
	NR

	Tsai et al. (2014)
	Contamination (2), Intrusive thoughts (3), Symmetry (1)
	36.3 (2.1)
	24.3 (9.1)
	33.06% (P=0.001)
	100%

	Tyagi et al. (2019)
	NR
	36.17 (0.75)
	amSTN 19.83 (4.32), VC/VS 17.00 (3.57), COMB 14.17 (3.18), OPT 14.33 (1.69), adCBT 9.33 (3.21)
	amSTN 45.17%
VC/VS 53%
COMB 60.82%
OPT 60.38%
adCBT 74.32%
	amSTN phase - 3/6 (50%), VC/VS phase - 5 of 6 (83%)
COMB phase - 5 of 6 (83%)
OPT phase - 6/6 (100%)
OPT plus adjunctive CBT phase - 6/6 (100%)"

	vanderVlis et al. (2021)
	Checking (5), Contamination (4), Intrusive thoughts (3), Symmetry (3)
	33.12 (3.34)
	22.63 (7.91)
	31.70 (SD NR, p-value NR)
	5 (63)

	Voon et al. (2018)
	NR
	34.3 (3.2)
	20 (9.1)
	41 (28, p-value NR)
	NR

	Welter et al. (2011)
	NR
	31.8 (3.1)
	19.5 (9.5)
	22 (SD NR, p-value NR)
	NR

	Widge et al. (2016)
	NR
	NR
	NR
	NR
	9 (45)

	Widge et al. (2022)
	NR
	32.25 (3.33)
	NR
	46.60 (SD NR, p-value NR)
	5 (63) Overall responder: 3/8 (38)

	Winter et al. (2021)
	Checking (3), Contamination (3), Counting (5), Intrusive thoughts (3), Ordering (2)

	32.7 (5.47)
	17.6 (14.1)
	45.20 (SD NR, p-value NR)
	4/6 - 2 remitted (66.7)



Table 2 provides a comprehensive summary of both patient and disease characteristics for DBS-treated OCD patients as reported in all the included studies in this systematic review (n=35). The table elucidates information on the predominant symptom dimension, the mean pre-intervention Y-BOCS score, the mean post-intervention Y-BOCS score, the mean percentage improvement in the Y-BOCS score, and the number of responders along with the percentage given in brackets. Abbreviations used within the table are defined as follows: Anterior Limb of Internal Capsule (ALIC), Cognitive Behavioural Therapy (CBT), No data Reported (NR), Subthalamic Nucleus (STN), and Yale-Brown Obsessive-Compulsive Score (Y-BOCS).



Table 3: A detailed summary of complications associated with DBS in OCD patient reported by all included studies.

	Name (year)
	Sample size (male)
	Surgery-related complications (n)
	Stimulation-related complications (n)
	Long-term complications (n)

	Abelson et al. (2005)
	4 (2)
	0
	Tingling (1), Throbbing (1), Jaw sensation (1)
	0

	Baldermann et al. (2019)
	22 (9)
	NR
	NR
	NR

	Barcia et al. (2019)
	7 (3)
	NR
	NR
	NR

	Chabardes et al. (2020)
	19 (7)
	Contusion, headaches and hardware related (9)
	Hypomania (3), Dyskinesia (4), Impulsivity and disinhibition (9), Suicide (2)
	0

	Denys et al. (2010)
	16 (9)
	Surgical site infection (1), Numbness at incision site (7)
	Difficulty word finding (3), Forgetfulness (5), Hypomania (8), Increased libido (7), Micturition problems (2)
	0

	Farrand et al. (2018)
	7 (3)
	0
	Hypomania (2), Déjà-vu (1)
	0

	Germann et al. (2022) / Lee et al. (2019) 
	5 (2)
	0
	Removal of electrodes 
due to obsession related to constant stimulation (1)
	0

	Graat et al. (2022)
	6 (2)
	Device infection (1)
	Forgetfulness (1), Headache (1), Hypomania (1), Restlessness (3)
	0

	Greenberg et al. (2006)
	10 (6)
	Intracerebral haemorrhage (1), tonic-clonic seizure (1)
	Hypomania (5), Jaw tingling (1)
	0

	Hartmann et al. (2016)
	6 (3)
	NR
	NR
	NR

	Holland et al. (2020)
	9 (5)
	NR
	hypomania (1)
	NR

	Huff et al. (2010)
	10 (6)
	0
	Dysesthesia (1), Transient agitation (4), Suicidal thoughts (1)
	0

	Huys et al. (2019)
	20 (10)
	Infection of IPG Pocket (1); traction of IPG & cables (1)
	hypomanic state (1); disinhibition (3); lack of concentration (2); transient loss of energy (1); sleep disturbance (2); significant weight gain (2);
	after cessation of stimulation: sudden increase in anxiety and anhedonia after acute cessation of stimulation (7), suicidal thoughts (1)

	Islam et al. (2015)
	8 (7)
	NR
	NR
	Seizures (2, one was infectious in origin & unrelated to surgery, the second related to poor diabetes control & hypoglycaemia)

	Kahn et al. (2021)
	5 (4)
	0
	Hypomania (3); irritability (2); jaw tightening (1), pulling and tongue tingling (1); insomnia (1); sympathomimetic effects (1); dysphoria (1); aggression (1); high pulse width (1)
	0

	Li et al. (2020)
	50 (24)
	NR
	NR
	NR

	Liebrand et al. (2019)
	12 (2)
	NR
	NR
	NR

	Liebrand et al. (2021)
	57 (16)
	NR
	NR
	NR

	Lopez-Sosa et al. (2021)
	9 (5)
	NR
	NR
	NR

	Luyten et al. (2016)
	24 (12)
	misplacement of electrode / intraoperative correction (1); rash iodine alcohol (1); uncomfortable feeling around extension cables (12), Pain around IPG (7), Painful luxation IPG below ribs (3), Skin infection (1), Local transient inflammation of suture after IPG placement (1)
	Memory complaints (16), Disinhibition (12), Increased assertiveness (12), Logorrhoea (10), Hyperactivity (10), Hypomania (4), Confusion (4), Patient smells something transiently (7), Paraesthesia, pain or twitches in cheek/jaw & teeth grinding (6), Transient perseveration in foreign language (1), Micrographia (1), Decreased libido (7), increased libido (4), Ejaculation problems (5), Erection problems (4), Diarrhoea (3), Slow gastric emptying (1), Fatigue (18), Cough (2)
	Weight increase (13), Weight decrease (10), Insomnia (13), Hypersomnia (7), Vivid dreams (2), Nightmares (1), Family problems (13), Irritability 16), Tension/nervousness (13), Apathy (7), Aggressivity (6), Derealisation / depersonalisation (4), Transpiration (7), nausea (7), Tremor (6), Disturbed Balance (5), palpitations 95), Increased ticks (3), Transient urinary incontinence (3), Nose bleed (2), Body odour change (1), song stuck in head (1)

	Mosley et al. (2021)
	9 (5)
	DBS electrode migration (1), infection of IPG (1)
	Persistent psychiatric problems (5 in one non-responding participant, 2 in another participant)
	0

	Naesstrom et al. (2021)
	11 (4)
	lack of hair regrowth at incision site (1), Transient post-operative headache (1)
	Skin infection after accident with reimplantation (1), anxiety (6), insomnia (4), fatigue (2), hypomania (2), nightmares (1), weight gain (2), medical intoxication/suicide attempt (14x in one patient) [No distinction between stimulation and other]
	0

	Ooms et al. (2014)
	16 (7)
	NR
	NR
	NR

	Parvaresh-Rizi et al. (2022)
	4 (0)
	IPG infection (1) electrode migration (1)
	Suicidal thoughts (2), Anxiety & depression symptoms (1) [No distinction between stimulation and other]
	0

	Raymaekers et al. (2017)
	24 (12)
	NR
	One patient had repeated hypomanic episodes 
after battery replacements and also opted to undergo a capsulotomy procedure
	NR

	Sildatke et al. (2021)
	15 (6)
	NR
	NR
	NR

	Tsai et al. (2012)
	4 (4)
	NR
	Smell (3), Chest vibration (1), Chest tightness (2), Dizziness (2), Nausea (2), Heat (2), Increased sexual drive (2)
	NR

	Tsai et al. (2014)
	4 (4)
	0
	Hypomania episodes after several weeks of DBS stimulation (2) 
Transient hypomania-like syndrome during DBS initial programming (1) 
Allergic reaction to implantation of the pulse generator in the chest (1)
 Vertigo (1)
	0

	Tyagi et al. (2019)
	6 (5)
	0
	Hypomania within hours after stimulation - amSTN (2), VC/VS (2), COMB phase (3) - remedied with adjustment
 Sustained hypomania-like symptoms in optimum phase (1)
	VC/VS battery became depleted and was replaced once in 3 patients and twice in 1 patient

	vanderVlis et al. (2021)
	8 (2)
	Minor infection due to surgery (2), minor mechanical adverse effect (1)
	Transient complaints of hypomanic symptoms (4)
 Severe wound infection from previous VC/VS implantation which had to be removed -> motor side effects (1)
	0

	Voon et al. (2018)
	12 (4)
	NR
	NR
	NR

	Welter et al. (2011)
	12 (7)
	NR
	NR
	NR

	Widge et al. (2016)
	20 (10)
	NR
	Hypomania (aim of study)
	NR

	Widge et al. (2022)
	8 (NR)
	NR
	Hypomania (3)
	NR

	Winter et al. (2021)
	6 (4)
	Batteries discharged twice (1)
	NR
	NR



In Table 3, a detailed summary of DBS-related complications reported by OCD patients in all included studies in this systematic review (n=35) is shown. Following variables were extracted: sample size (of which males), surgery related complications (n), stimulation related complications (n) and long-term complications (n). 
Implantable Pulse Generator (IPG), No data reported (NR), Yale-Brown Obsessive Compulsive Score (Y-BCOS)


Table 4: Final mixed-effects multivariate linear regression model of continuous outcome variables of DBS response (PMM). 


	Explanatory variable
	Outcome variable
	Estimate
	SE
	t-statistic
	p-value

	Baseline_Y_BOCS
	Post_Y_BOCS_short_term
	-0.4389   
	0.4097
	-1.071
	0.2886

	Antidepressants
	Post_Y_BOCS_short_term
	-4.8297
	3.5202
	  -1.372
	0.1755

	Antipsychotics                                     
	Post_Y_BOCS_short_term
	6.6131
	3.4883
	1.896
	0.0631

	Aggression_Intrusive_Thoughts_Baseline               
	Post_Y_BOCS_short_term
	6.4350
	3.2108
	2.004
	0.0499 *

	Symmetry_Hoarding_Perfectionism_Baseline      
	Post_Y_BOCS_short_term
	1.1457
	3.7117
	0.309
	0.7587

	Anxiety_Avoidance_Fear_Baseline                     
	Post_Y_BOCS_short_term
	-0.9892
	3.0945
	-0.320
	0.7504

	Elevated_Mood_Hypomania                            
	Post_Y_BOCS_short_term
	2.0361
	4.0999
	0.497
	0.6214

	Baseline_Y_BOCS
	Post_Y_BOCS_long_term
	-0.1990
	0.3093
	-0.643
	0.52264

	Antidepressants                                     
	Post_Y_BOCS_long_term
	7.3535
	2.6582
	2.766
	0.00766 **

	Antipsychotics                 
	Post_Y_BOCS_long_term
	4.5975
	2.6340
	1.745
	0.08640

	Aggression_Intrusive_Thoughts_Baseline               
	Post_Y_BOCS_long_term
	4.8305
	2.4245
	1.992
	0.05121

	Symmetry_Hoarding_Perfectionism_Baseline       
	Post_Y_BOCS_long_term
	7.7641
	2.8027
	2.770
	0.00759 **


	Anxiety_Avoidance_Fear_Baseline                    
	Post_Y_BOCS_long_term
	2.0964
	2.3367
	0.897
	0.37347  

	Elevated_Mood_Hypomania
	Post_Y_BOCS_long_term
	-5.0201
	3.0959
	  -1.622
	0.11052

	Baseline_Y_BOCS
	Improvement_short_term
	-0.002017
	0.010280
	-0.196
	0.8452

	Antidepressants
	Improvement_short_term
	0.038532
	0.088341
	0.436
	0.6644

	Antipsychotics
	Improvement_short_term
	-0.010122
	0.087539
	-0.116
	0.9084

	Aggression_Intrusive_Thoughts_Baseline
	Improvement_short_term
	-0.211274
	0.080575
	-2.622
	0.0112 *

	Symmetry_Hoarding_Perfectionism_Baseline 
	Improvement_short_term
	-0.307165
	0.093145
	-3.298
	0.0017 **

	Anxiety_Avoidance_Fear_Baseline
	Improvement_short_term
	0.133268
	0.077657
	1.716
	0.0917

	Elevated_Mood_Hypomania
	Improvement_short_term
	0.119402
	0.102887
	1.161
	0.2508

	Baseline_Y_BOCS
	Improvement_long_term
	0.033133
	0.009779
	3.388
	0.00129 **

	Antidepressants
	Improvement_long_term
	-0.24756
	0.08403
	-2.946
	0.00468 **

	Antipsychotics
	Improvement_long_term
	-0.154871
	0.083268
	-1.86
	0.06815

	Aggression_Intrusive_Thoughts_Baseline
	Improvement_long_term
	-0.155202
	0.076644
	-2.025
	0.04765 *

	Symmetry_Hoarding_Perfectionism_Baseline 
	Improvement_long_term
	-0.289626
	0.0886
	-3.269
	0.00185 **

	Anxiety_Avoidance_Fear_Baseline
	Improvement_long_term
	-0.06916
	0.073867
	-0.936
	0.35315

	Elevated_Mood_Hypomania
	Improvement_long_term
	0.199368
	0.097867
	2.037
	0.04637 *



In Table 4, the results of the final mixed-effects multivariate linear regression model of continuous outcome variables of DBS response using the predictive mean matching (PMM) imputed dataset is shown. Single asterisks (*) indicate p-values less than 0.05, while double asterisks (**) denote p-values less than 0.01, signifying statistical significance. The table delineates the regression coefficient (Estimate), standard error (SE), t-statistic, and p-value for each relationship studied.














Table 5: Final mixed-effects multivariate logistic regression model of categorical outcome variables of DBS response (PMM). 

	Explanatory variable
	Outcome variable
	Estimate
	SE
	z-statistic
	p-value

	Baseline_Y_BOCS
	Responder
	0.05125
	0.10252
	0.5
	0.617

	Antidepressants
	Responder
	-0.65026
	0.84236
	-0.772
	0.44

	Antipsychotics
	Responder
	-0.57206
	0.85137
	-0.672
	0.502

	Aggression_Intrusive_Thoughts_Baseline
	Responder
	-0.59436
	0.7833
	-0.759
	0.448

	Symmetry_Hoarding_Perfectionism_Baseline 
	Responder
	-0.93843
	0.94136
	-0.997
	0.319

	Anxiety_Avoidance_Fear_Baseline
	Responder
	0.23263
	0.75675
	0.307
	0.759

	Elevated_Mood_Hypomania
	Responder
	-0.54422
	0.98657
	-0.552
	0.581

	Baseline_Y_BOCS
	Partial_Responder
	-0.0008577
	0.1134943
	-0.008
	0.994

	Antidepressants
	Partial_Responder
	-2.0629456
	0.9779185
	-2.11
	0.0349 *

	Antipsychotics
	Partial_Responder
	-0.219543
	0.9823763
	-0.223
	0.8232

	Aggression_Intrusive_Thoughts_Baseline
	Partial_Responder
	0.29492
	0.8848747
	0.333
	0.7389

	Symmetry_Hoarding_Perfectionism_Baseline 
	Partial_Responder
	-0.8029292
	1.0863137
	-0.739
	0.4598

	Anxiety_Avoidance_Fear_Baseline
	Partial_Responder
	0.3776958
	0.8687025
	0.435
	0.6637

	Elevated_Mood_Hypomania
	Partial_Responder
	1.9338002
	1.2155556
	1.591
	0.1116

	Baseline_Y_BOCS
	Non_Responder
	-0.04264
	0.10856
	-0.393
	0.6945

	Antidepressants
	Non_Responder
	3.12832
	1.2229
	2.558
	0.0105 *

	Antipsychotics
	Non_Responder
	0.9286
	1.00104
	0.928
	0.3536

	Aggression_Intrusive_Thoughts_Baseline
	Non_Responder
	0.52269
	0.87978
	0.594
	0.5524

	Symmetry_Hoarding_Perfectionism_Baseline
	Non_Responder
	1.83482
	1.04644
	1.753
	0.0795

	Anxiety_Avoidance_Fear_Baseline
	Non_Responder
	-0.73439
	0.86694
	-0.847
	0.3969

	Elevated_Mood_Hypomania
	Non_Responder
	-1.06577
	1.13242
	-0.941
	0.3466



In Table 5, the results of the final mixed-effects multivariate logistic regression model of continuous outcome variables of DBS response using the predictive mean matching (PMM) imputed dataset is shown. Single asterisks (*) indicate p-values less than 0.05, while double asterisks (**) denote p-values less than 0.01, signifying statistical significance. The table delineates the regression coefficient (Estimate), standard error (SE), z-statistic, and p-value for each relationship studied.












	
	
	



