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LETTER TO THE EDITOR

Unilateral MRIgFUS
thalamotomy: Long-term
follow-up in fragile X-associated
tremor/ataxia syndrome

Talamotomía MRIgFUS unilateral.  Seguimiento
a largo plazo en el síndrome de ataxia/temblor
asociado al  cromosoma  X frágil

Dear  Editor,

Fragile  X-Tremor/Ataxia  syndrome  (FXTAS)  is an adult-
onset  neurodegenerative  disease  caused  by  a premutation
in  the  Fragile  X mental  retardation  (FMR1)  gene.  For
patients  with  limited  daily-life  activities  due  to  medically
intractable  tremor,  neurofunctional  surgery  approaches
should  be  considered.  Recent  studies  have  demonstrated  the
effectiveness  and safety  of  unilateral  MRI-guided  focused
ultrasound  (MRIgFUS)  thalamotomy  for  Essential  Tremor
(ET)1 and  tremor  dominant  Parkinson  Disease  (PD)  patients.2

To  date,  scarce  knowledge  is  available  when it comes  to
FXTAS  patients  and  MRIgFUS.  So  far,  only  2  FXTAS  cases
treated  with  unilateral  MRIgFUS  thalamotomy  have  been
published.3,4 Nevertheless,  no  long-term  follow-up  informa-
tion  is  available.

Case  report

Herein, we describe a 3-year follow-up of right VIM  (Ventralis Inter-

mediate Nucleus) MRIgFUS thalamotomy in a left-handed patient

with a confirmed FMR1 mutation (86  repeats). Postural left-hand

tremor initiated in the adult age and worsened progressively over

the years. Neurological examination at baseline revealed severe

rest, postural and intentional left-hand assessed by Essential Tremor

Rating Scale Fahn-Tolosa Marin (ETRS). At that time, the patient was

neither able to drink, eat nor write unaided. On basal evaluation,

slight instability when performing tandem gait testing (BBS = 54)

was observed. The Berg Balance Score (BBS) is a 14-item objec-

tive measure that assesses static balance and fall risk in adults.

A  global score can be calculated out of 56; a higher score indi-

cates better balance. Cerebral MRI showed moderate atrophy of

the cerebellar parenchyma and loss of white matter intensity in

dentate nuclei and middle cerebellar peduncles. Due to the out-
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standing limitation in daily-life activities, neurofunctional surgical

treatments were offered. Patient decided for MRIgFUS thalamotomy

based on the limited experience previously published. MRIgFUS tha-

lamotomy was accepted as compassionate use treatment by health

authorities. Informed consent was signed by the patient.

Regarding surgery, the VIM nucleus contralateral to the most

disabled hand was indirectly targeted on  a preoperative MRI scan.

Targeting methods have been described elsewhere.5 Based on  pre-

vious experience,6 our group adopted some procedural changes

that included: (a) centering the lesion 2  mm above the depth of

the intercommisural line and (b) increasing the rate at which

sonication power is  raised over the course of the treatment.5

Final tremor arrest was  accomplished with an average peak tar-

get temperature of  58 ◦C reached after a total of  6 sonications.

Only transient dizziness sensation was noticed during the proce-

dure.

On the follow-up visits, remarkable improvement of  the treated

hand tremor score (subsection part A + B ETRS, range 0—32) was

noticed at all visits: 88% at 1 month, 74% at  1 year and 60% at 3

years, when comparing with basal evaluation (25 points) as seen

in Table 1. Disability scores (part C of  ETRS, range 0—28) amelio-

rated. Other quality of life assessments also improved (QUEST and

EQ-5D Questionnaires). To elucidate the natural evolution of bal-

ance after the procedure, gait  function was specifically assessed

with BBS (range 41—56 indicating independent walking). Although

at 1 month, BBS score decreased 5 points (49 points) reflecting

mild balance impairment, at 1 year balance recovered to basal

situation (53 points). At 3 years BBS score was 50 points. Natural

evolution of the lesion (including peripheral oedema and central

necrosis) was  also assessed by subsequent MRI timepoints controls

(Fig. 1).

Discussion

Since the introduction of MRIgFUS, many centres have success-

fully treated patients with medication-refractory tremor, mainly

ET patients. However, no literature is available when it  comes

to MRIgFUS treated FXTAS patient series. It  is well known that

gait impairment is  one of  the most common complaint encoun-

tered during the first 3 months after surgery.7 Accordingly, in

this case report, the decline noticed in BBS at the first month

and its recovering at 1 year may probably be due to the per-

ilesional oedema. However, the mild worsening of balance at  3

years follow-up points to the intrinsic progression of  the dis-

ease.
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Table  1  Follow-up  assesments  score  data.

Baseline  1 month  1 year  3  years

Treated  hand  tremor

(PartA  +  B ETRS,  0—32)  25  3 8  10

Disability

(PartC ETRS,  0—28)  16  3 1  10

EQ-5D (0—100)  80  100  80  70

QUEST (0—100)  41.6  2.5  2.5  29.16

BERG (0—54)  54  49  53  50

Figure  1  Axial  and frontal  views  of  a  postoperative  3D  T2-weighted  MRI  (A)  and  1 month  (B),  1  year  (C)  and  3  years  (D)  MRI

controls showing  left  MRI-guided  focused  ultrasound  (MRIgFUS)  thalamotomy.  L  (left  side).  R  (right  side).

Conclusion

To our knowledge this is the first long-term reported follow up of  a

FXTAS patient treated with unilateral MRIgFUS thalamotomy. Thus,

it suggests acceptable safety and effectiveness of  this technique

when applied to FXTAS patients. Nevertheless, the own progres-

sion of this neurodegenerative condition may negatively impact

the future outcome of MRIgFUS, consequently patients should be

assessed and informed with caution. Equally, accurate surgical tar-

geting and technique optimization are two critical aspects of this

novel technique that should be addressed. The reduced number of

sonications accomplished in this patient highlights this direction

and may guarantee special safety when it comes to balance. Our

experience points out that conducting standardized and homoge-

neous assessments that objectively measure balance status before

surgery may help clinicians to identify patients who are at higher

risk of developing unsteadiness. This approach may be relevant in

certain conditions such as FXTAS.
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Ischemic encephalopathic
debut of CADASIL, a case
report: It is better  to  be safe
than  sorry

Encefalopatía isquémica CADASIL, un estudio
de caso: más vale prevenir que lamentar

Dear  Editor,

CADASIL  (cerebral  autosomal  dominant  arteriopathy  with
subcortical  infarcts  and  leukoencephalopathy)  is  a  disor-

DOI of refers to article: https://doi.org/10.1016/j.nrl.2023.

02.002

der  caused  by  a  mutation  of  the  NOTCH  3  gene,  which  is
located  in  chromosome  19.  It  is  characterized  by:  recurrent
strokes  without  any associated  vascular  risk  factors;  mood
disturbances;  migraine  (often  accompanied  by  aura);  and
progressive  dementia.1 MRI  imaging  shows  cerebral  white
matter  hyperintensity,  particularly  in the external  capsule
and  the temporal  pole.2 CADASIL  is  typically  associated
with  the presence  of  missense  mutations  related  to  cys-
teine  residue  in the 34  EGFr  extracellular  domains  of the
NOTCH3  protein  (N3ECD).  Although  NOTCH3  mutation  loca-
tions  may  vary  considerably,  they  tend  to  correlate  with
disease  severity  and  consistently  affect  the  cysteine  bal-
ance within  extracellular  NOTCH3.3 Deposits  of  granular
osmiophilic  material  (GOM)  around  blood  vessels  are also
a  unique  feature  of CADASIL  and  appear  to  play  a role  in
sequestering  proteins  that are  essential  for blood  vessel
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