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Author, year Confounding Selection Intervention Intention-  Missing Outcome Selective Overall

bias bias classification to- data measurement reporting  risk of
bias intervention bias bias bias bias
bias

Chen etal. (2023) (34) 2 1 2 1 1 2 1 2
Dahmani etal. (2023) (5) 3 2 1 2 1 2 1 3
Wang etal. (2023) (33) 3 2 1 2 1 2 1 3
Saporito etal. (2023) (32) 4 2 1 1 1 1 2 4
Martinez-Fernandez et a.

1 2 5 1 1 1 1 1
(2023) (31)
Yin etal. (2022) (30) 3 2 1 1 1 2 1 2
Golfié Andreasi et al.

2 1 1 5 1 2 1 2
(2022) (29)
Stanziano etal. (2021) (28) 2 5 1 1 2 2 2 2
Eisenberg et al. (2021) (26) 2 1 1 1 1 2 1 2
Gallay etal. (2021) (27) 3 1 1 1 1 2 2 2
Zuretal. (2020) (24) 2 2 1 1 1 2 1 2
Gallay etal. (2020) (25) 2 1 1 1 2 2 2 2
Jung etal. (2019) (9) 2 1 1 1 1 2 2 2
Martinez-Fernandez et al.

3 2 2 1 1 2 1 3
(2018) (23)
Zaaroor etal. (2018) (9) 4 2 1 1 1 2 1 2
Tacopino etal. (2018) (22) 3 2 1 2 1 2 1 3
Fasano etal. (2017) (21) 3 2 1 1 1 1 2 3
Wegener etal. (2016) (11) 3 2 1 1 2 2 1 3
Schlesinger et al.

3 1 1 1 2 2 1 3
(2015) (1)
Magara etal. (2014) (20) 3 2 1 1 1 1 1 3

Low, 1; Moderate, 2 Serious, 3; Critical, 4; NI, 5.
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*Reading and re-reading: Following transcription, the first step of IPAis immersing oneself R
inthe data bylistening to the audio-recording of the interview and reading and re-reading
the transcript in detail. A reflective diary is kept to capture first impressions, initial ideas
and possible connections.

Initial noting: The next step of IPA is the initial level of analysis, the aim of which is to 2
produce a comprehensive and detailed set of notes and comments on the data. Initial
descriptive notes are made which outline what the participant has said and further
linguistic (functional aspects of language, pauses, repetition) and conceptual
(interpretative and interrogative) notes are added with subsequent readings. Y,

N

*Developing emergent themes: This step involves breaking up the narrative flow of the
interview by looking at discrete fragments of the transcript. The focus shifts to the initial
comments made on different parts of the transcript and concise phrases of what s
importantare produced. These emergent themes reflect the participant’s words and the

analyst’s interpretation. P,

CECKC

w0
-t
@
°
IS

*Connecting themes: This step aims at identifying patterns and connections between the
initial themes. Themes which represent parallel or similar understandings are grouped
together and opposing themes are also noted. Organising themes in different ways is
explored and clustered themes arethen checked against the original transcript to ensure
they captureits essence.

J

<€

w
P4
(1)
hel
v

* Analysis of remaining cases: The ideas emerging from the initialinterview are bracketed
off as much as possible while the remaining interview transcripts are analysed
subsequently repeating the same steps (1-4).

w
Ped
o
e
(2]

*Looking for patterns across cases: This stage involves looking for connections across
themes and how cases link together, relate to and inform one other.
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Study or Weight
Subgroup Mean  Total sD MRAW [95% CI] (random)
Endpoint:1mon

Stanziano, M 2021 4130 15 21700  4.130(3.032; 5.228] 9.3%
Jung, Na Young 2019 19.400 8 89000 19.400[13.233;25567] 8.1%
Total (common effect, 95% Cl) 2 4.599[3.518; 5.680] -
Total (random effoct, 95% Cl) 11.451 [-3.501; 26.403) 17.4%
Heterogeneity: Tau’ = 111.479; Chi* =22.83, df= 1 (P < 0.01); = 9562%

Endpoint:3mon

Yin, Chunyu 2022 26.500 9 156000 26.500(16.308; 36.692) 6.5%
Stanziano, M 2021 3.930 15 24900  3.930(2.670; 5.190] 9.3%
Eisenberg, Howard M 2021 10600 20 42400 10.600 [8.742; 12.458] 9.2%
Jung, Na Young 2019 21.100 8 93000 21.100[14656; 27.544] 8.0%
Total (common effect, 95% Cl) 52 6.618[5.594; 7.643] -
Total (random effoct, 95% Cl) 14.705 [ 4.948; 24.463] 33.0%
Heterogeneity: Tau’ = 90.437; Chi® = 69.14, df =3 (P < 0.01); ¥ =95.66%

Endpoint:smon

Martinez-Femandez, Raul2023 21.800 32  7.9000 21.800[19.063; 24.537) 9.1%
Jung, Na Young 2019 20.600 8 86000 20.600[14.641;26559] 8.1%
Martinez-Fernandez, R2018 21200 10 82000 21.200(16.118; 26.282) 8.4%
Total (common effect, 95% Cl) 50 21.515[19.281; 23.750] -
Total (random effoct, 95% Cl) 21.515[19.281; 23.750] 25.6%
Heterogeneity: Tau? = 0; Chi”= 0.15, df = 2 (P = 0.93); = 0%

Endpoint:1year

Martinez-Fernandez, Raul2023  23.000 32 88000  23.000[19.951; 26.049) 9.0%
Yin, Chunyu 2022 30.000 9 146000  30.000[20.462; 39.538] 6.8%
Gallay, Marc N 2021 16000 10 90000 16.000[10.422; 21.578] 8.3%
Total (common effect, 95% Cl) 51 22.018 [19.442; 24.594] -
Total (random effoct, 95% Cl) 22.281 [15.262; 29.300] 24.0%
Heterogeneity: Tau® = 28.900; Chi* = 7.56, df = 2 (P = 0.02); I = 73.54%

Total (common effect, 95% CI) 176 8.275[7.595; 8.956] -
Total (random effoct, 95% Cl) 17.554[12.846; 22.261]  100.0%

Heterogeneity: Tau” = 61.677; Chi” = 398.38, df= 11 (P <0.01); I = 97.24%
Test for subgroup differences (common eflect): Chi” = 298.70,df = 3 (P < 0.01)
Test for subgroup differences (random effects): Chi® = 3.49, df = 3 (P = 0.32)

40
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Author, year

Chen etal. (2023) (36)
Dahmani et al. (2023) (5)
Wang etal. (2023) (35)
Saporito etal. (2023) (34)

Martinez-Fernandez et a.
(2023) (33)

Yin etal. (2022) (32)

Golfré Andreasi et al. (2022)
[€3))

Stanziano et al. (2021) (30)
Eisenberg et al. (2021) (28)
Gallay et al. (2021) (29)

Zur etal. (2020) (26)
Gallay et al. (2020) (27)

Jung etal. (2019) (25)
Martinez-Fernandez et al.
(2018) (24)

Zaaroor et al. (2018) (9)
Tacopino etal. (2018) (23)

Fasano etal. (2017) (22)
Wegener etal. (2016) (21)

Schlesinger etal. (2015) (11)

Magara etal. (2014) (20)
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Prospective
Prospective

Prospective
Prospective
Prospective
Prospective

Prospective
Prospective
Prospective

Prospective
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Retrospective
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3months,
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(Mean, Sd)

607460
554729
64.67£6.12

6544114
56 10.1
647461

623 (602,723)

6457
5644113
6345

6558
67.3£10.1
59.8(52-73)
595+ 10.1

59484
68474

76340
6L1£137
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6454128
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(Male:
Female)

30

82

2210

81
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132

137

55

134

37:14

64

81

40
30

61

85
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duration

year

73541
4925159
822719

784463

68£28

7(55,9.0)

3.8(2445)

686
99£64
1024106

613

1053

10.1(6-14)

63£25

5333
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VIM
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VIM
VIM
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VIM
PIT
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Unilateral
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Unilateral

Unilateral

Unilateral
Unilateral
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Unilateral

Unilateral/

Bilateral

Unilateral

Unilateral

Unilateral
Unilateral
Unilateral

Unilateral/

Bilateral
Unilateral

Unilateral

Baseline MDS-
UPDRSIII

scores

(On state)

297186

3004137

47474

26741

251815

85428

215463

249280

3654125

27010

306105

187472

Baseline MDS-
UPDRSIII

scores

(Off state)

37080

368474

57.33£7.74

7219

200456

410200

301462

327454

Baseline
total
CRST
scores

45.89 4894

357941439

20£778

Pallidothalamic tractotomy (PT'T), ventral intermediate nucleus (VIM), globus pallidus internus (GPI), subthalamic nucleus (STN). On state: on- medication states. Offstate: off-medication states. Data are expressed as median (interquartile range) and mean + standard

deviation,
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Author, year

Locomotor condition

Baseline

3-month

follow-up

6-month
follow-up

1-year
follow-up

Martinez-Fernandez et al. (2023) (33)

Yin etal. (2022) (52)

Golfré Andreasi etal. (2022) (31)

Gallay etal. (2021) (29)

Martinez-Fernandez et al. (2018) (24)

OFF, off-medication states; ON, on- medication states. Data are expressed as median (interquartile range) and mean + standard deviation.

Tremor

Bradykinesia

Rigidity

Tremor

Bradykinesia

Rigidity
Tremor

Bradykinesia

Rigidity

Tremor

Bradykinesia

Rigidity
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Bradykinesia
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OFF
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OFF
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OFF
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OFF
ON
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OoN
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OFF
ON
OFF
ON
OFF
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OFF
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OFF
ON
OFF
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37419
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73+24
35409
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19.0(145,21.0)
60(15,110)
230165, 25.0)
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6.0(55,65)
80(7.0:9.8)
6.5 (45:875)
20(20;3.0)
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n:6
14077
126469
64£38

5332

94427
65£20
2907

22412

80(5.0,105)
20(0.0,25)
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60(45,105)
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12414
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50428
36+28
15+13

09410

30(15:48)
60 (3.0:68)
05(0.0;2.0)

L1+16
05410
54430
39+26
17412
L1+12
7.0 (40, 125)
00(00,25)
170 (100,23.5)
9.0(55,105)
9.0(7.0,11.5)

7.0(6.0.10.0)

09421

5845
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Adverse events during the = Adverse events after the procedure

procedure

Chen etal. (2023) (36) Headache (n=1), dizziness/vertigo
(n=2), head pain/heat sensation 0
(n=1), not persistent at the follow-up.
At6months: target hand inflexible movement and slow reaction (1= 1), slight shaking in the
Dahman etal. (2023) (5) 0 treated leg (n=1). By 12months, all adverse effects resolved. Other complications were

discussed with the conditions of ET patients.

Wang et al. (2023) (34) 0 Mild dizziness (n=4), which was relieved within 24h.
Saporito etal. (2023) (35) # #

4-6months post-treatment AE included dyskinesias (1=3), clumsiness/weakness (= 1), facial

), dysarthria (1=2), reduced verbal fluency (n=1), unsteady gait (n=1),

Martinez-Fernander etal. 2023) asymmetry (i

3) weight gain (n=3). Most were mild. At 3years,issues were reduced verbal fluency (n=1), mild

dysarthria (=1), and clumsy hand (n=1),
Yin etal. 2022) (32) Headache (n=1) and di

which disappeared afier the operation ~hypogeusia (11=1). Two had gait issues and one had tongue tip numbness resolve in a month.

ss(n=2),  Post-operation, patients reported gait disturbance (n=3), tongue tip numbness (n=4), and

was completed. Al other symptoms improved within 3-12 months. All esponses were mild to moderate.

Golfré Andreasi etal. (2022) (31) | Noserious AEs (i
VIM thalamotomy.

ssociated with new or prolonged hospitalization, permanent disability,or death) were found in cither MRgFUS

Stanziano etal. (2021) (30) NA NA

Related to placement of the stercotactic
Nausea/vomiting and headache affected 3 patients each, while 7 had sonication-related head
frame (headache, facial edema) (n=4),
pain. Neurological AEs from the procedure: visual fild deficit (1 mild, transient), dysarthria
17 of the AEs were transient, which

Eisenberg etal. (2021) (28) 2 mild, 2 moderate), cognitive disturbance (1 mild), fine motor deficit (2 mild), facial

included the only severe AEs (2 with
weakness (1 mild), balance difficulties (1 moderate). 20 A persisted: fine motor difficultes (1
transient sonication-related head pain,
mild), dysarthria (3; 1 mild, 2 moderate), balance difficulties (1 mild)
1 with transient nausea and vomiting).

Sonications were painful for a few Hiceup, breathing and speech issues (1= 1, regressed at 10 months); gait disturbance (=1,
Gallay etal. (2021) (29)

seconds (n=1). normalized at 3 months). At 1 year, uncontrollable laughter and blepharospasms (n=1).
Zur etal. (2020) (26) NA NA

Sonications were painful (n=7, fora  Intense anxio-depressive episode (1= 1, relapsed after 1 year post-op). At 3months: speech
Gallay etal. (2020) (27) flew seconds), scalp hypoesthesia (=1, | difficulties (n=7), hiccup with breathing and speech issues (=1, persisted for months), gait

recovered after 3months). disturbance (n=1).

Mild headache (#=8). After frame removal, pin-site pain occurred (n=8, typically no medication needed for pain).
Jung etal. (2019) (25) Back pain from fixed positioning (1=4, alleviated with analgesics). Neurological issues,

dysarthria, and grade-II right motor hemiparesis noted (n=1, fully resolved in 2days).

“Transient cranial warmth (1=2), “Transient gait ataxia (n=6) and facial palsy (n=1, resolved during follow-up). Post-discharge
Martinez-Fernandez et al. 2018) | pin-site head pain (n=6), nausea behavioral changes like impulsivity (n=2, resolved in a month). Off-drug choreic dyskinesias
[en) (w=4), back pain (n=2), anxiety in shoulder/arm (1= 1, gone by 6months) and involuntary movements in treated arm (=1).

(w=2),and high blood pressure (n=5).  Subjective specch disturbance (n=1). Weight gain (1=2), fatigue (n=1), and anxiety (n=1).

Zaaroor etal. (2018) (9) # Gait ataxia (n=1). Other complications were discussed alongside ET patient conditions.
Tacopino etal. (2018) (23) + #

“Transient local pain/burning (n=2), dizziness (n=1) and headache (n=1), dysarthria (1=1)
Fasano etal. (2017) (22) 0

and eyelid weakness (1= 1). Persistent numbness/paresthesia (1= 1) and hemiparesis (1=1).
Wegener et al. (2016) (21) 0 ‘Transient dysphagia (n=1).

Headache (1=3), di

vertigo (n=4), and lip paresthesia when walking tandem (n=

s

), Hypogeusia (n=1), subjective unsteady feeling when walking (1=1, resolved), and disturbance

, resolved at 2-month follow-up).
Schlesinger etal. (2015) (11)
(n=1, resolved after target was

repositioned 1 mm anteriorly).
Magara etal. (2014) (20) 0 0

Studies with no complications are labeled “0 If no data on complications was given for  time period, its marked “NA” #Adverse events for PD were grouped with other diseases, so exact PD
numbers are unknown. Adverse event severity was categorized: mild (minimal impact), moderate (interferes with daily activities), or severe (prevents daily activities).
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Records identified through
database searching (n1=468):
PubMed (n=194). Embase
(n=57), Web of science
(n=204)). Cochrane Library

Records after duplicates
removed (n=102)

(0=13)
l

Primary screening of acquired
literature (n = 366)

Studies screened based
on title/abstract
(n=322)

]

Full-text articles assessed for
eligibility (n = 44)

Studies excluded(n = 24):
PD data is mixed with other
diseases(n = 15)

No relation(n = 9)

Studies included in quantitative
synthesis (n =20)

Studies included in meta-
analysis (n = 20)
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Study or Weight
Subgroup Mean Total sD MRAW [95% C) (random) ‘mean
Endpoint:imon

Chen, Ju-Cheng 2023 19.000 3 40000 19.000(14.474;23.526] 4.5%
Dahmani, Louisa 2023 21300 10 6.3400 21.300[17.370;25.230] 46%
Zur, Gl 2020 1500 17 21000  1500(0502; 2.498] 4.8%
Jung, Na Young 2019 7.500 8 4.0000 7.500[4.728;10272] 47%
Zaaroor, Menashe 2018 16.400 9 111000 16400 [9.148; 23.652] 4.0%
Total (common effect, 95% Cl) a7 4.028 [3.139; 4.916] -
Total (random effect, 95% Cl) 12.884 [ 5.324; 20.443] 2.5%
Heterogeneity: Tau” = 69.504; Chi* = 158.00, df = 4 (P < 0.01) I = 9747%

Endpoint:3mon

Yin, Chunyu 2022 14.000 9 64600 14.000(9.780; 18.220] 4.5%
Jung, Na Young 2019 8.300 8 42000 8.3005.390;11.210] 47%
lacopino, D G 2018 17.500 4 55000 17.500(12.110;22.890] 4.3%
Magara, A2014 10200 13 7.1000 10200 [6.340; 14.060] 46%
Total (common effect, 95% Cl) u 11.071[9.167; 12.976] -
Total (random effect, 95% Cl) 12.096 [ 8219; 15.973] 18.4%
Heterogeneity: Tau" = 11.307; Chi* = 1099, df = 3 (P= 001); I = 7271%

Endpoint:6mon

Dahmani, Louisa 2023 26,000 10 6.4500 26.000(22.002;29.998] 4.5%
Saporito, Gennaro 2023 27.080 18 11.3900 27.080[21.818;32.342] 4.3%
Martinez-Fernandez, Raul 2023 15400 32  6.3000 15400[13217;17.583] 4.8%
Golfe., Andreasi N 2022 10.000 10  4.8500 10.000 [6.988; 13.012] 47%
Zur, Gil 2020 0.800 17 22000 0800[-0.246; 1.846] 4.8%
Jung, Na Young 2019 7.600 8 37000 7.6005.036;10.164] 47%
Martinez-Fernandez, R2018  14.500 10 53000 14.500[11.215;17.785] 4.6%
Zaaroor, Menashe 2018 13.400 9 92000 13400 (7.389; 19.411] 42%
Fasano, A 2017 26.500 3 45000 26.500(21.408;31.592] 4.4%
Wegener, N 2016 8.800 3 43000 8.800[3.934;13.666] 4.4%
Total (common effect, 95% Cl) 120 7.077 [6.307; 7.847] -
Total (random effect, 95% Cl) 14.848[9.284; 20.411) 45.5%
Heterogeneity: Tau” = 76.478; Ch* = 419.84, df = 9 (P < 0.01) I = 97.86%

Endpoint:tyear

Dahmani, Louisa 2023 29100 10  4.9100 20.100(26.057;32.143] 47%
Martinez-Fernandez, Rau 2023 15300 32 57000 15.300[13.325;17.275] 4.8%
Yin, Chunyu 2022 17.500 9 7.1800 17.500(12.809;22.191] 4.4%
Total (common effect, 95% Cl) 51 19.180 [17.618; 20.742) -
Total (random effect, 95% Cl) 20,646 [12.152; 29.141) 13.9%
Heterogeneity: Tau® = 53.365; Chi* = 56.14, df = 2 (P < 0.01); I = 96.44%

Total (common effect, 95% Cl) 282 7.682 [ 7.158; 8.206] -
Total (random effect, 95% Cl) 14739 [11.397; 18.082]  100.0%

Heterogeneity: Tau® = 50.811; Ch¥* = 932569, df = 21 (P < 001) F = 97.75%
Test for subgroup diferences (common effect): Ch* = 287.62, df =3 (P < 0.01)
Test for subgroup differences (random effects): Ch = 3.43, df = 3 (P = 0.33)
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Age, years, mean +5D (range)
Male sex, n (%)
Dominant hand, n (%)
Left
Right
Ambidextrous
Right hand treatment, 1 (%)

Baseline preoperative FTM, median
(IQR), range

Baseline preoperative FTM intention,

median (IQR), range
3-month total FTM, median (IQR), range

3-month FTM intention, median (IQR),

range

3-month FTM intention percent

improvement, median (IQR), range
1-year total FTM, median (IQR), range

L-year FTM intention, median (IQR),

range

I-year FTM intention percent

improvement, mean +SD

21

754467 (59-94)

n

86 (71.1)

20(16.5)
97 (80.2)
5(4.1)
96(79.3)

7(5-8),3-16

3(3-4),1-4

0(0-1),0-12

0(0-0),0-4

1000 (100.0-100.0), 0.0-100.0

0(0-1),0-9

0(0-1),0-4

1000 (75.0-100.0), 0.0-100.0
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Control

group p-value
Ablative sonications (N) 2385106 | 286£157 0979
(1-4) (1-5)
Mean temperature (°C) 55754167 | 54864121 0.689
(53-58) (1-41)
maximum temperature (°C) | 61.38£185 5843098 0715

(58-64) (57-60)
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T2-weighted lesion presence =121 (100%)
Volume, median (IQR) 2942 (213.9-369.9) mm’
3 months p value (compared to 24 h]
T2-weighted lesion presence =58 (54.7%) <0.0001
Volume, median (IQR) 387 (19.2-64.4) mm® <0.0001
SW1 lesion presence n=17 (100%)
DWI lesion presence n=38(97.4%)
Bright on DWI 6 (42.1%)
ADClesion presence 7=36(92.3%)
1lyea p value (compared to 24 h) p value (compared to 3 months)
T2-weighted lesion presence =16 (50.0%) <0.0001 0393
Volume, median (IQR) 188 (12.5-35.9) mm’ <0.0001 0.110
The percent of lesions present and volumes of lesions were significantly smaller at 3 months compared to 24 h and 1 year compared to 24 h.
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Sex (M/F)
Pathology (ET/PD)

Disease Duration

Age

SDR

10674592
(5-20)

68441038
(47-74)
045009
(035-0.58)

989668
(6-18)
675221123
(45-76)
0472011
(038-0.56)
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FTM

Pre tot 44181193 (27-68)
Pre part A 13.36£4.27 (7-22)
Pre part B 16.0146.54 (6-24)
24h tot 25.73£8.96 (12-43)
24hpart A 7.55£3.72 (2-13)
24h part B 11642484 (4-19)
Imo tot 31.36:+9.43 (19-51)
1mo part A 1045£3.27 (5-16)

1mo part B 15.18£5.17 (9-24)
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Control

Study group group p-value
T1 Imo SHEL45(3-7) | 5224139 (4-8) 0253
FLAIR 1mo 622£13(4-8) 6442133 (5-8) 0365
T2 1mo 5674122(3-7) | 622£172(4-9) 0.625
DWI Imo GlIE105(5-8) | 667+141(5-9) 0732
SWI 1mo 6II£162(4-9) | 656+194(2-8) 0.196
AC-PC 1mo 1832087 (05-3) | 044£174(-3-2) 0.021

Statistically significant results in bold.
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Study group Controlgroup ~ p-valt

ADCImo  055£0.16(033-0.85)  0.56:0.13 (0.36-0.71) 0.978

FA Imo 0.13£0.03(0.08-0.17) | 0.25+0.11 (0.12-0.41) 0.008

ically significant results in bold.
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ente be oordinate 20 Rationale
1 2mm 1+2+5
4 2mm 2
10 2mm 14245
12 2mm 2
13 2mm 4
14 2mm 2+5
15 2mm 1+5
26 2mm 1+2
28 2mm 1424345
27 1.5 mm * moved to 2mm in 2022 for safety 2
19 1L5mm 4+ 5 (avoid the lesion extending below AC-PC.)
21 1.5mm 1+3
5 1mm 5 (target higher (2 mm) for 2nd side)
22 1mm 1
23 Imm 2+4+5
20 0.5mm 1
8 Omm 1424345
9 0mm 1+3
17 0mm 1+2+3+4
Rationale categories:
1, improved tremor suppression.
2, reduce adverse effects/safety.
3, to allow a second target.
4, based on previous neurosurgical experience (DBS/GK).
5, other.

(B) FUS centers rationale with VIM-TA 2021 S| co-ordinate distribution (mm above ICL).

2021 Sl Total center Rationale category
coordinates number
3

0omm 3 100% 66.7% 100% 33.3% 333%
0.5 mm 1 100% 0% 0% 0% 0%
1mm 3 33.3% 33.3% 0% 33.3% 66.7%
1.5mm 3 33.3% 33.3% 333% 33.3% 333%
2mm 9 55.6% 77.8% 111% 11.1% 55.6%

1, improved tremor suppression.

2, reduce adverse effects/safety.

3, to allow a second target.

4, based on previous neurosurgical experience (DBS/GK).
5, other.
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geograp e ] ofe)

R-1 10 30% 0% 40% 10% 20%
R-2 8 25% 0% 25% 25% 25%
R-3 1 100% 0% 0% 0% 0%
R-4 6 16.7% 16.7% 0% 66.7% 0%

B) 20 Regio A ate d abo
e be 0.0

geograp e
R-1 9 0% 0% 33.3% 0% 66.7%
R-2 7 28.6% 0% 28.6% 14.3% 28.6%
R-3 0 0% 0% 0% 0% 0%
R-4 6 16.7% 16.7% 0% 50% 16.7%
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Variable Overall patients Patients with

() 3-year follow-up
(N =35)

Demographic characteristics
Sex (M/F) 3019 21/14
Age (years) 728+69,73,49-85 72.747.2,74,49-85

Baseline clinical characteristics

ET duration (years) 227414.1,20,5-60 22.7%13.0,20,5-55
CRST part A, treated 9.043.0,10,3-18 85137,9,4-15
side

CRST part B, treated 15.44.1,16,5-20 15.4£42,17,5-20
side

CRST part C 12.7£4.3,125,4-24 122143,12,4-24
CRST total severity 589+17.1,59,22-94 57.5+18.3,55,22-94
Quality of life 380£148,34, 14-78 372£157,32,14-78
(QUEST)

“Treated side (R/L) 45/4 314

‘Treatment parameters

SDR 0.58£0.09,0.56,041-0.75 | 0.57£0.10,0.55,041-0.75
Number of 120£34,12,7-19 118£4.2,11,7-19
sonications

Max temperature (°C) 57.7418,57,55-62 57.4£2.0,57,55-61

Lesion volume (mm?) | 119%17.9,50,13-837  12.1£185,63,13-837
at 1 month
Data are reported as mean SD, median, range for continuous variables. CRST, clinical

rating scale for tremor; ET, essential tremor; L, left R, right, QUEST, quality oflfe in
essential tremor; SDR, skull density ratio.
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de effect Durati

Severe

Ballism (N=1) 36months
Hemiparesis (N =3) 1-24months

Mild

Ataxia (N =14) 15days-12months

Subjective cognitive impairment (N=1) | 3months
Dysarthria (N =4) 15days
Paresthesia (N =3) 7-15days

Corticosteroid related (N =3) 15days-1 month
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STRENGTHS
(Factors within the context to be enhanced)
Solid group (long-standing collaboration)
Opportunities to grow.

New knowledge

Conviction

Valid arguments

Need to reflect on the DTP

Experience
skills

Flexibility and ability to confront

Willingness for change

OPPORTUNITIES

(Possibilities that are offered by the context and can provide opportunities for
development)

Growth for the group, more dialog

Social benefit (fewer hospital admissions)

Optimization in budget management

Improved forecasting requirements

Greater well-being for patients

Greater actual and perceived safety
Computer use
Directing management of screening and planning procedures

Optimisation of hospital bed management

'WEAKNESSES
(Limits to be considered)

Little time to carry out activities and in addition the project
Dispersion of energy

Clinical/organizational duplication

Unready organization (conservatism)

Inconsistency in actions and different messages to patients
Lack of communication

“Sacrifice” and tiredness

Lack of concrete motivation

Use of computers

Long-established habits

THREATS
(Risks to be assessed and addressed, because they could worsen and make a
situation critical)

Failure of the project

Confusion

Tiredness

Conflicts

Opposition to changes Incompetence

Non-adherence to the project

Physician-centered and not patient-centered view

Disorganization

Lack of confidence
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Inclusion criteria

Diagnosis of ‘E:

ntial Tremor’ resistant to at least 2 medications targeting tremor, with medium to severe disability - TETRAS scale (10)

Diagnosis of clinically established ‘Parkinson’ disease’ predominantly unilateral tremor’ (11), who meet the following criteria: MDS-UPDRS-III scale (12) score> 20 in
OFF therapy

Maintain stable medical therapy during the 30-day pre-procedure period

Age>18years and ability to provide informed consent

Ability to communicate their symptoms or distress during the procedure

Exclusion Criteria

About patient with diagnosis of clinically established ‘Parkinsons disease’:

Hochn and Yahr scale modified to ON therapy greater than 3.

Atypical Parkinsonism (multisystem atrophy; progressive supranuclear palsy; corticobasal syndrome);

Secondary Parkinsonism (drug-induced, vascular, normal-pressure hydrocephalus, etc).

Previous CNS surgery including Deep Brain Stimulation;

General exclusion criteria:

°

°

°

°

°

°

°

°

Clinical Dementia according to the according to MDS criteria (13) or DSM-V (14);
Unstable psychiatric disorders, defined as active and uncontrolled, such as: depression, psychosis, delirium, hallucinations or suicidal ideation, severe mood disorders such

as to have required hospitaliz

tion in psychiatric settings, electroconvulsive therapy, or Transcranial Magnetic Stimulation in the previous 12 months;
Contraindications deducible from ‘neuropsychological evaluation':

Subjects with a history of alcoholism or drug addiction

Presence of significant cognitive impairment (MoCA <21)

Serious cardiological pathologies such as:

Unstable angina pectoris in therapy

Recent IMA (within the previous 6 months)

Severe congestive cardiomyopathy (FE <40)

Unstable cardiac arrhythmias

Atrial arrhythmias not well controlled

Severe arterial hypertension (not well controlled with medical therapy)

Anticoagulant therapy (TAO or NAO) or anti-aggregants. Note: MRgFUS lesioning can be carried out in patients who can tolerate an adequate withdrawal of therapy (at
least 7 days before the procedure) in accordance with the most recent guidelines on anticoagulant therapy (15).

Known risk factors for intra- and post-operative bleeding, such as: documented and certain coagulopathy; platelet count <100,000/mme.

Severe chronic renal insufficiency (glomerular filtrate <30 mL/min) or on dialysis.

Positive history of hemorrhagic or ischemic stroke in the previous 6 months or with MRI images suggestive of cerebral amyloidosis’

Drug-resistant cpilepsy

Brain tumor or evidence of significant damage in the MRgFUS target arcas.

Intra-cranial aneurysms or intracranial arteriovenous malformations (AVMs).

Contraindications to standard MRI, including those with implanted metallic devices, cardiac pacemakers/defibrillators, neurostimulators, shunts/stents, or other metallic
implants in the brain.

Severe claustrophobia, which cannot be managed with medication.

Weight (kg) above the upper limit of what is allowed on the MRI table or who cannot be placed on the scanner.

Patients who are unable to tolerate prolonged supine position during the procedure
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Phase 1 (selection) Phase 2 (su

Phase 3 (follow up)

2019 0.64 096 0.68
2020 061 097 0.97
2021 058 098 0.85
2022 0.66 095 082

Phase 1 (pre-treatment/screening): Number of cases selected for MRgFUS / number of cases proposed (total target > 0.6). Phase 2 (treatment): Number of cases undergoing MRgFUS without
complications / total number of cases treated (target >0.85). Phase 3 (follow-up): Number of cases followed up after 1-year post MRgFUS / total number of cases treated (target > 0.6).
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Country Participating gFUS centers (|
Alphabetical Order)
Ttaly Azienda Ospedaliera Universitaria Integrata
Verona
USA Brigham and Women’s Hospital
Taiwan Chang Bing Show Chwan Memorial Hospital
Taiwan CMUH (China Medical University Hospital)
Italy Fondazione IRCCS Istituto Neurologico Carlo
Besta Milano
Spain HM CINAC, Hospital HM Puerta del Sur
Japan Hokuto Hospital
UK Imperial College Healthcare NHS Trust
USA Mayo Clinic
Canada Montreal Neurological Institute and Hospital
USA NYU Langone Health
USA Ohio State University
USA Penn Medicine
Israel Rambam Medical Center
Japan Sadamoto Hospital
Japan Saito Yukokai Hospital
Israel Sheba Medical Center
USA Sperling Medical Center
Australia St. Vincent’s Hospital, Sydney
USA Stanford University Hospital
USA Swedish Hospital
USA University of Maryland
USA University of Utah
Italy University Degli Studi Di Palermo
Switzerland University Hospital Zurich
Germany University of Bonn
Canada University of Calgary
Ttaly University of Aquila
Canada University of Toronto

South Korea

Yonsei University College of Medicine
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