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SUPPLEMENTARY MATERIAL: STUDIES ON ABLATION AND DBS OF THE INTRALAMINAR NUCLEI OF THE THALAMUS 

 

1. STUDIES ON ABLATION/DBS OF THE INTRALAMINAR THALAMUS IN PAIN  

 

1.1 Ablation (for review of early studies <1980 on ablation for pain, see Tasker et al.) 

 

Year Authors Type of patients Type of ablation n (% 

male) 

Target Follow-up Results 

1980 Steiner et 

al. 

Cancer pain Gamma Knife 52 

(N/A%) 

CM-Pf 1 to >36 

months 

Good pain relief (8), moderate pain 

relief (18), no significant pain relief 

(24). 

19821 

 

Niizuma et 

al.  

Central (thalamic) pain 

(17), PLP (1) 

Lesion electrode 18 

(78%) 

CM 9 months-6 

years 

Effective in 56% of patients: 5/18 

complete relief of pain, 5/18 patients 

partial relief of pain (limited duration 

of pain relief: half a year at the 

longest). 

1993 Jeanmonod 

et al. 

Various (neurogenic 

pain) 

Lesion electrode 

 

45 

(N/A%) 

Medial 

thalamus 

±14 months 

 

67% of patients reached 50-100% 

pain relief. 29% of patients had 

complete relief of pain. 

1995 Young et al. Spinal disorders (10), 

central (thalamic) pain 

(3), PHN (3), FP (1), 

other (3) 

 

Gamma Knife 20 

(N/A%) 

Medial 

thalamus 

 

1-22 months 65% of patients experienced 

excellent or good pain relief. 

1995 Hariz & 

Bergenheim 

Central (thalamic) pain 

(5), cancer pain (2), 

FP (2)  

Lesion electrode 9 

(N/A%) 

CM  ±16 months 3/5 patients with central (thalamic) 

pain, 1/2 with cancer pain, and 1/2 

with FP had beneficial results (≥ 50% 

reduction in pain). 

19962/2001 Young et al. Various (intractable 

pain and FP)       

Gamma Knife 61 

(N/A%) 

IL ±74 months 32/61 patients (53%) achieved a 

≥50% reduction in visual analog 

scale/pain scores. 
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20013 Jeanmonod 

et al.  

Various (chronic 

peripheral/central 

neurogenic pain)  

Lesion electrode 96 

(N/A%) 

CL 

 

±45 months 53% of patients benefited from a 

relief ≥50%. Complete relief in 19%.  

2006 Keep et al. Central (thalamic) pain Gamma Knife 1 

(100%) 

CM 7 years Significant improvement in pain 

without need for medication.  

 

2018 Urgosik et 

al. 

Different types of TP 

(23) central (thalamic) 

pain (4), PLP (1), other 

(2) 

Gamma Knife 30 

(33%) 

CM-Pf ±24 months  13/30 (43%) had an initial successful 

result (pain intensity ≤50%) with 1 of 

these patients being completely pain-

free. Pain recurred in 4 patients 

(31%) after 24 months.  

2020 Franzini et 

al.  

TP (4), posttraumatic 

cord/roots (2), PHN 

(1), other (1) 

Gamma Knife 8 (50%) CL 

 

±24 months At the last follow-up visits, 5/8 

patients reported ≥ 50% VAS pain 

reduction. Mean VAS-score 

significantly reduced after 24 

months. Pain had recurred in 2 

patients. 

2020 Gallay et al.  TP Focused ultrasound 8 (63%)  CL 

 

±53 months  Mean pain relief: 51% at 3 months, 

71% at 1 year and 78% at the 

longest follow-up. This represents 

63% good outcomes (pain relief ≥ 

50%) at 3 months, 88% at 1 year and 

100% at last follow-up. 

 

Legend: CM = centromedian nucleus; CM-Pf = centromedian-parafascicular complex; CL = central lateral nucleus; FP = facial pain; IL = intralaminar 

nuclei; N/A = Not Available; PHN = post-herpetic neuralgia; PLP = phantom limb pain; TP = trigeminal pain.  

 

 

 

1.2 DBS 

 

Year Authors Type of patients n (% 

male) 

Target Stimulation parameters Follow-up Results 
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19764 Boethius et 

al. 

Post-traumatic 

cord/roots (1), PLP 

(1), FP (2), other (1)  

5 (N/A%) CM-Pf (5) 

(including 

other targets)  

10-100 Hz / 0.15-7 mA / 0.1-

0.3 ms 

6 months 

(1), 6 

weeks (4) 

Pain-free (40%), reduced 
dysesthesia (40%), no relief 
(20%). 

19795 Thoden et 

al. 

Chronic intractable 

pain (N/A) 

7 (N/A%) CM-Pf (and 

parts of MD) 

10-100 Hz / Variable 

amplitude / 50 - 350 µs  

 

N/A (Pain reducing) paresthesia’s in 

contralateral half of body and the 

area of pain.  

 

1980 Ray & 

Burton 

FBS (11), Cancer 

pain (6), post-

traumatic cord/roots 

(5), FP (2), thalamic 

stroke (1), PLP (1), 

other (2) 

28 (54%) CM-Pf N/A ±14 months  75% experienced ≥50% reduction 

in pain. In FBS 64% of patients, 

cancer pain 100%, post-traumatic 

cord/roots 80%, FP 50%, thalamic 

stroke 100%, PLP 0%, and other 

100% effect. 

1980 Andy Pain associated with 

dyskinesia’s 

3 (33%) CM-Pf 25-125 Hz / 6-20 V / 0.1-0.5 

ms 

>3 months 

(1), N/A (2) 

Total pain relief (2), sufficient pain 

relief (1). 

19836 Andy Thalamic stroke (2), 

post-traumatic 

cord/roots (1), other 

(2)  

5 (40%) CM-Pf/other IL 50 Hz / 0.1-5.0 V / 200 µs ≥ 12 

months (1), 

≥ 7 months 

(1), N/A (3) 

Total relief of pain (3), 

episodes of recurring pain (1), 

controllable pain (1). 

1995 Hariz & 

Bergenheim 

Post-traumatic 

cord/roots (2), FP 

(1), thalamic stroke 

(1) 

4 (N/A%) CM N/A ±16 months 2 of 4 (with post-traumatic 

cord/roots and thalamic stroke) 

had successful pain relief (≥ 50% 

reduction in pain).  

20017/

2002 

Krauss et 

al. 

Chronic neuropathic 

pain (N/A) 

12 (50%) CM-Pf 130 Hz / variable amplitude / 

180-210 µs 

N/A Significant improvement in pain 

scores relative to pre-operative 

conditions (not further specified). 

2016 Sims-

Williams et 

al. 

TP, anaesthesia 

dolorosa 

3 (33%) CM-Pf and 

PAG 

70-150 Hz for CM-Pf / 5-10 

Hz for PAG 

19 ± 8 

months 

Reduction in mean pain score by 

56% with PAG and 67% with CM-

Pf stimulation. 

20178 Hollingworth TP, anaesthesia 

dolorosa (1), PLP 

(1), post-stroke (1)  

3 (N/A%) CM-Pf and 

PAG 

128-132 Hz for CM-Pf / 10 

Hz for PAG / 3,5-4,5mA 

3 years Improvement of mean VAS 

scores and return to daily 

activities. 
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2021 Abdallat et 

al. (follow-

up Krauss 

et al.) 

(Thalamic) 

stroke/hemorrhage  

(4), herpes zoster 

(3), trauma (4), 

other (9)  

20 (50%) CM-Pf  131 Hz / 2.5 V / 210 µs ±63 

months; 

range 3-

180 months 

Improvement of VAS average 

pain score by ≥50% in 50% of 

patients at last follow-up and 

≥30% in 65% of patients.  

 

Legend: CM = centromedian nucleus; CM-Pf = centromedian-parafascicular complex; FBS = failed back surgery; FP = facial pain; IL = intralaminar nuclei;  

MD = medial dorsal nucleus; N/A = Not Available; PLP = phantom limb pain; TP = trigeminal pain.  

 

 

 

2. STUDIES ON ABLATION/DBS OF THE INTRALAMINAR THALAMUS IN EPILEPSY 

 

2.1 Ablation (lesion electrode) 

 

Year Authors n (% 

male) 

Type of 

epilepsy/seizure 

Target Follow-up Results 

2021 Aguado-

Carillo et 

al. 

6 (33%) Primarily GE (6) 

of which LGS (1), 

or MFE (1)  

CM ±28 months Reduction of 79-98% in GS. Focal aware seizures remained unchanged.  

 

Legend: CM = centromedian nucleus; GE = generalized epilepsy; GS = generalized seizures; LGS = Lennox-Gastaut syndrome; MFE = multifocal 

epilepsy; 

 

 

 

2.2 DBS     

  

Year Authors n  

(% male) 

Type of 

epilepsy/seizure 

Target Stimulation 

parameters 

Follow-up Results 

19879 Velasco et 

al. 

5 (60%) TC and CP CM 60-100 Hz / 0.8-2.0 mA 

/ 0.1 ms 

3 months 80-100% reduction in TC, 60-100% 

reduction in CP. 
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1992 Fisher et 

al. 

7 (43%) TC (5) of which 

LGS (2), TS (1), 

and CP (1) 

CM 65 Hz / 0.5-10 V / 90 µs 9-month cross-over 

phase and long-term 

open-label period of 

±8 months.   

≥50% improvement in GS in >50% of 

patients.  

1993 Velasco et 

al. 

23 (61%) TC (9), PM (3), CP 

(5), LGS (6) 

CM 60 Hz / 8-15 V (400-

1250 µA) / 1.0 ms  

9-month cross-over Significant reduction in TC and LGS, 
non-significant reduction in PM, no 
change in CP. 

1995 Velasco et 

al. 

5 (40%) Various forms of 

TC, CP, and AA 

seizures 

 

CM 65 Hz / 450-800 µA / 

0.09 ms 

7-33 months TC seizures decreased, almost 

disappearing in all patients. 

Significant reduction in AA. No 

change in CP. 

2000 Velasco et 

al. 

13 (N/A%) LGS (8) with AA (8), 

TC (7) and CP (1). 

FS with secondary 

generalization (5), 

CP (4), TC (4), and 

AA (2) 

CM 60 Hz / 4-6 V  ±41 months Mean seizure reduction of 82% in 

LGS-patients. TC and AA seizures 

also significantly improved. No 

significant improvement in CP.  

2006 Velasco et 

al. 

13 (N/A%) LGS with TC (11) 

and AA (13) 

CM 130 Hz / 2-3 V (400-600 

µA) / 0.45 ms 

±46 months 80% seizure reduction. TC 

disappeared in 55% of patients and 

AA disappeared in 27% of patients.  

2009 Cukiert et 

al. 

4 (N/A%) LGS, LLS, and IGE 

 

CM 130 Hz / 2 V / 30 µs 1 year (n = 2) 

2 years (n = 2) 

Seizure frequency reduction of 65-

95%.  

2013 Valentin et 

al. 

11 (82%) GE (6) with TC (6) 

and absence 

seizures (5). FLE 

(5) with CP (5) and 

SPS (1). 

CM 60 Hz / up to 5 V / 90 µs 9-month cross-over 

phase, followed by 5 

month ON-phase 

>50% reduction in 80% of GE and 

40% of FLE patients.  

2016 Son et al. 14 (36%) Multilobar epilepsy 

(10) and LGS (4)  

CM 120-130 Hz / 1-2.6 V / 

90-150 µs 

±18.2 months Mean seizure-reduction of 68%. 79% 

achieved >50% improvement (100% 

of LGS and 70% of multilobar 

epilepsy patients).  
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2017 Kim et al. 10 (40%) LGS (3) and MFE 

(7) 

CM 130 Hz / 1.5-2.0 V / 90 

µs  

±21 months Mean seizure-reduction of 72% in the 

total patient group, 52% in LGS 

patients and 80% in MFE patients. 

2020 Cukiert et 

al. 

20 (65%) GE (LGS or LLS) CM 130 Hz / 3-4.5 V / 300 

µs 

2.55 years ≥50% reduction in 90% of patients. 

2021 Alcala-

Zermeno 

et al. 

16 (43%) Combined GE and 

FE (7), GE (6), FE 

(3).  

 

CM  

CM/A

NT 

2-100 Hz / 1.0-6.3 V / 

60-210 µs 

±80 months  Mean significant seizure-reduction of 

58%. ≥50% reduction in 63% of 

patients. No significant difference in 

CM versus CM/ANT.  

 

Legend: AA = atypical absence; ANT = anterior nucleus; BL = baseline; CM = centromedian nucleus; CP = complex partial seizures; FE = focal epilepsy 

FLE = frontal lobe epilepsy; FS = focal seizures; GE = generalized epilepsy; GS = Generalized seizures; IGE = idiopathic generalized epilepsy; LGS = 

Lennox-Gastaut syndrome; MFE = multifocal epilepsy Myo = myoclonic seizures; PM = partial motor, SPS = simple partial seizure; TA = typical absence 

seizures; TC = tonic-clonic seizures; TS = tonic seizures; MFE = multifocal epilepsy; MFS = multifocal seizures; N/A = not available.   

 

 

 

3. STUDIES ON ABLATION/DBS OF THE INTRALAMINAR THALAMUS IN GILLES DE LA TOURETTE 

 

3.1 Ablation (lesion electrode) 

 

Year Authors n (% male) Target Follow-up Results 

1970 Hassler & 

Dieckmann 

3 (66.7%) CM-Spv-Voi (2) 

CM-Spv (1) 

N/A 100%, 90%, and 70% reduction in tics. 

1973 Hassler & 

Dieckmann 

6 (additional 

to 1970) 

(N/A%) 

CM-Spv-Voi N/A 50-100% reduction in tics. 

1987 Cappabianca et 

al. 

4 (75%) IL and MD > 1 year (2), 2 years (1), several 

years (1) 

 

Temporary improvement (2), complete regression 

(1), slight reduction in compulsions (1). 
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2001 Babel et al. 6 (50%) of 

16 (69%) 

Various (including 

LM) 

Mean of 12 years 

(2 lost at follow-up) 

Reduction of 61% in vocal tics and 69% in motor 

tics. 

 

Legend: CM = centromedian nucleus; IL = intralaminar nucleis; LM = lamella medialis thalamus; MD = medial dorsal nucleus; N/A = not available; Spv = 

substantia periventricularis; Voi = ventralis-oralis internus.  

 

 

 

3.2 DBS  

 

Year Authors n (% 

male) 

Target Stimulation parameters Follow-up Results 

1999 Vandewalle 

et al. 

1 (100%) CM-Spv-Voi 130 Hz / 1.5 V / 450 µs 1 year Abolishment of tics. 

2003 Visser-

Vandewalle 

et al. 

3 (100%) CM-Spv-Voi 65 or 100 Hz / 2.2-3.0 V / 210 µs  

 

27 months Mean reduction of 82% in tics. 

2006 Ackermans 

et al. 

2 (100%) CM-Spv-Voi (1), 

CM-Spv-Voi and 

GPi stimulation 

(1) 

Patient 1: 130 Hz / 6.4 V / 120 µs 

Patient 2: 170 Hz / 3.1 V / 210 µs 

1 year Substantial reduction in tics. 

200710 Maciunas et 

al. 

5 (100%) CM-Spv-Voi 130-185 Hz / 3.5 or 3.6 V / 90-210 µs 1 month RCT, 

3 months 

unblinded 

3/5 patients experienced a significant 

reduction in all primary and secondary 

outcomes (including YGTSS). 

200811 Welter et al. 3 (33%) CM-Pf 130 Hz / 1.5-1.7 V / 60 µs 2 months 45% mean reduction in YGTSS 

200812 

 

(2012)  

 

 

Servello et 

al.  

(Porta et al.) 

 

 

18 

(83.3%) 

CM-Pf-Vo 120-130 Hz / 2.5-4 mV / 90-210 µs 3-18 months, 

(5-6 year 

follow-up by 

Porta et al.) 

All patients responded to stimulation. 

Significant reduction in tic severity, 

obsessive-compulsive behaviors, 

anxiety, and depressive symptoms.  
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201013 Ackermans 

et al. 

2 (100%) CM-Spv-Voi Patient 1: 130 Hz / 1.5-1.8 V / 90 µs      

Patient 2: 100 Hz / 8.5 V / 150 µs 

10 years 

6 years 

92.6% improvement in YGTSS, 

78% improvement in YGTSS. 

201114 Ackermans 

et al. 

6 (100%) CM-Spv-Voi 70-130 Hz / 1.0-7.3 V / 60-210 µs 1 year 49% mean reduction in YGTSS. 

2011 Kaido et al. 3 (33.3%) CM-Pf-Vo 80-130 Hz / 2.1-3.2 V / 180-210 µs  

 

14-21 months 61% mean reduction in YGTSS. 

2012 Maling et al. 5 (40%) CM 100-149.2 Hz / 1-4.50 mA / 80–240 µs 6 months YGTSS improvements of respectively 

1%, 41%, 33%, 32%, and 18%. 

201215 Savica et al. 3 (66.7%) CM-Pf 107-130 Hz / 2.5-4.1 V / 90-120 µs  

 

1 year 70% mean reduction in YGTSS. 

201316 Okun et al. 5 (40%) CM 125 Hz / 1.0-4.5 mA / 80-200 µs 6 months 50% mean reduction in YGTSS. 

2016 Testini et al. 11 (73%) CM-Pf 100 Hz / 2-4 V / 120 us >2 months 54% mean reduction in YGTSS. 

2018 Molina et al. 1 (100%) CM-Pf  125 Hz / 3.5 mA / 120 µs (RNS) 12 months 48% improvement in YGTSS. 

2018 Dowd et al. 13 (N/A 

%) 

CM-Voi 130 Hz / 1-2 V / 90 us 7 years 37% improvement in YGTSS after 

operation and 50% at last follow-up. 

2018 Martinez-

Ramirez et 

al. 

93 

(78.4%) 

CM; vs am-GPi 

(n=70) 

N/A 12 months 46.3% improvement in YGTSS for the 

CM-group compared to 50.5% in the 

am-GPi group.  

2020 Servello et 

al. 

41 (76%) CM-Pf/Voi; vs 

am-GPi (n=14) 

N/A 48 months Improvement of YGTSS in both groups, 

with better control in psychiatric 

symptoms in the am-GPi group. 

2021 Müller-Vahl 

et al. 

9 (78%) CM-Voi; vs pvl- 

GPi 

130 Hz / 0.2 V below adverse effects 

threshold / 210 us 

89.9 months No difference between CM-Voi DBS 

and pvl-GPi DBS. Various effects of 

stimulation on individual patients.  

2021 Baldermann 

et al. 

8 (75%) CM-Pf/Voi N/A 12 months Various effects, including 44% 

improvement in YGTSS tic score.   

 

Legend: CM = centromedian nucleus; CM-Pf = centromedian-parafascicular complex; N/A = not available; Spv = substantia periventricularis; Vo = ventralis-
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oralis; Voi = ventralis-oralis internus; RNS = responsive neurostimulation; YGTSS = Yale Global Tic Severity Scale; pvl = posteroventral lateral; am = 

anteromedial; GPi = globus pallidus internus. 

 

 

 

4. STUDIES ON ABLATION/DBS OF THE INTRALAMINAR THALAMUS IN DISORDERS OF CONSCIOUSNESS 

 

 

4.1 Ablation (focused ultrasound) 

 

Year Authors n (% 

male) 

Type of DOC Target Follow-up Results 

2021 Cain et al. 3 (66%) MCS CM-Pf 6 months 1 patient short-term improvement of consciousness, 1 patient 

improved from MCS- to MCS+ and 1 patient showed no effects. 

 

Legend: CM-Pf = centromedian-parafascicular complex; MCS = minimally conscious state.  

 

 

4.2 DBS 

 

Year Autho1rs n  

(% male) 

Type of 

DOC 

Target Stimulation 

parameters 

Follow-up Results 

1968 McLardy et 

al. 

1 (100%) UWS CM-Pf (as 

well) 

250 Hz / N/A 1 month EEG modifications, but no effects on 

consciousness.  

1979 Sturm et al. 1 (100%) UWS Medial 

thalamus (as 

well) 

50 Hz / 6-10 V / 0.5 ms 2 months (Short) improvement in spontaneous 

movements, verbal contacts and oral 

feeding.  

1984 Cohadon 

et al. 

6 (N/A%) UWS CM 50 Hz / 5-10 V / 0.5 ms 2 months DBS (up 

to 2.5 years follow-

up) 

3/6 patients no improvements. 3/6 

patients return of oral feeding and contact 

with environment.  
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1993 Cohadon & 

Richer 

25 (19 

new; 

N/A%) 

UWS CM-Pf N/A  2 months DBS (1-

12 years follow-up) 

12/25 patients no effect. 13/25 patients 

improvement of spontaneous (eye) 

movements and (verbal) contact with 

surroundings. 

1990/ 

200517 

Tsubokawa 

et al./ 

Yamamoto 

et al. 

26 

(N/A%) 

UWS (21) 

MCS (5) 

CM-Pf (24) 

and nucleus 

cuneiformis 

(2) 

25 Hz / N/A   ±10 years 13/21 UWS patients no effect. 8/21 UWS 

patients recovery of oral feeding en 

(verbal) contact with surroundings. 4/5 

MCS patients improvement of (verbal) 

contact with surroundings and 

emergence of bedridden state. 

2007 Schiff et al. 1 (100%) MCS CL 100 Hz / 4 V / N/A  6 months cross-

over (follow-up >1 

year after surgery) 

Long-term return of arousal/awareness, 

oral feeding, speech/verbal contact and 

CRS-improvements (subscales).  

2016 Magrassi 

et al. 

3 (100%) UWS (1) 

MCS (2) 

CM-Pf 80-110 Hz / N/A  18-60 months No return of full consciousness, though 

small improvements in CRS-scores 

(change of 2.33-3 at the end of follow-

up). 

201618 Adams et 

al. 

1 (100%) MCS CL N/A  60 months No significant change in CRS-R. Change 

in sleep dynamics.  

2018 Chudy et 

al. 

14 (64%) UWS (10) 

MCS (4) 

CM-Pf 25 Hz / 2.5-3.5 V / 90 

µs 

38-60 months 2/4 MCS patients regained 

consciousness/independence. 1/4 MCS 

patients regained consciousness, but still 

in wheelchair. 1/10 UWS patients showed 

some signs of consciousness. 3 patients 

died and rest (7/14) showed no 

improvement.  

2018 Lemaire et 

al. 

5 (40%) UWS (1) 

MCS (4) 

CM-Pf 30 Hz / 4-6 V / 60 µs 11 months 1/1 UWS and 1/4 MCS patients showed a 

slight increase in mean CRS-R score.  

 

Legend: CL = central lateral nucleus; CM = centromedian nucleus; CM-Pf = centromedian-parafascicular complex; EEG = Electroencephalography; CRS-R 

= coma recovery scale-revised; MCS = minimally conscious state; N/A = not available; UWS = unresponsive wakefulness syndrome.  
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5. STUDIES ON ABLATION/DBS OF THE INTRALAMINAR THALAMUS IN MOVEMENT DISORDERS 

  

5.1 Ablation (lesion electrode) 

 

Year Authors Type n (% male) Target Follow-up Results 

1963 Markham & 

Rand 

PD 9 (N/A%) Centromedian 

thalamus 

6 months - 5 years N/A (not specified). 

1965 Adams & 

Rutkin  

PD 

(unilateral/bilateral 

tremor) 

26 (62%) Centromedian 

thalamus 

Variable (on average 

>3 months) 

Majority of patients with unilateral disease have 

excellent (free of tremor) or good result (mild tremor). 

Majority of patients with bilateral disease obtained 

good results (mild tremor).  

1984 Vasin et al. PD (severe 

akinesia) 

15 (N/A%) Centromedian 

thalamus 

N/A  3/15 marked improvement of motor/speech function. 

5/15 minor improvements of motor function. 2/15 no 

effects. 2/15 increase of akinesia. 3/15 no ablation 

(after stimulation).   

1996 Jeanmonod 

et al.  

Various (including 

Parkinson/ 

cerebellar tremor) 

22 (N/A%) Medial thalamus ±18 months 50-100% relief of symptoms as tremor, rigidity, and 

bradykinesia in 43% of patients, but limited decrease 

in overall mean UPDRS (mean change from 47 to 

37). 

 

Legend: N/A = not available; PD = Parkinson’s Disease; UPDRS = Unified Parkinson’s Disease Rating Scale. 

 

 

 

5.2 DBS 

 

Year Authors Type n  

(% male) 

Target Stimulation 

parameters (reported) 

Follow-up Results 
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1980 Andy et al.  PD, spasticity, and 

(cervical) dystonia (in 

patients with pain) 

4 (25%) CM-Pf 125 Hz / 7-8 V / 0.5 ms 

and 75 Hz / 4 V / 0.4 ms 

N/A Variable stimulation induced 

reduction of tremor, rigidity, and 

dyskinesia.  

2002 Krauss et al. Tremor/dyskinesia  

(in patients with pain) 

3  

(66%) 

CM-Pf 130 Hz / Variable 

amplitude / 180-210 µs 

0, 1 and 2 

years 

Considerable improvement of 

tremor/dyskinesia in 2/3 patients. 

2006 Mazzone et 

al. 

PD 6 (N/A%) CM-Pf 185 Hz / 1.5-2.5 V / 90 

µs  

 

N/A Slightly effective in reducing rigidity 

and akinesia, but more effect on 

freezing (significantly better when 

combined with regular GPi DBS). 

2008 Peppe et al. PD 2 (0%) CM-Pf 185 Hz / 1.8-3.1 V 

(monopolar) or 2-3 V 

(bipolar)  

N/A Very effective in reducing hand 

tremor. 

2009 Stefani et al. 

(follow-up of 

Mazzone et 

al.) 

PD 8 (13 total, 

N/A%)  

CM-Pf 185 Hz / 1.5–2.5 V 

(monopolar) or 2-3 V 

(bipolar) / 90 µs  

Varies (8 

patients >3 

years) 

Variable stimulation induced 

reduction in tremor and dyskinesia 

(next to regular STN or GPi DBS). 

 

Legend: CM-Pf = centromedian-parafascicular complex; GPi = internal globus pallidus; PD = Parkinson’s disease; STN = subthalamic nucleus; N/A = not 

available.  
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