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Journal Description

Turkish Neurosurgery is a peer-reviewed, multidisciplinary,
open access and totally free journal directed at an audience of
neurosurgery physicians and scientists. The official language
ofthe journalis English. The journal publishes original articles in
the form of clinical and basic research. Turkish Neurosurgery will
only publish studies that have institutional review board (IRB)
approval and have strictly observed an acceptable follow-up
period. With the exception of reference presentation, Turkish
Neurosurgery requires that all manuscripts be prepared in
accordance with the Uniform Requirements for Manuscripts
Submitted to Biomedical Journals.

Turkish Neurosurgery periodically publishes the following
papers: Research (Original Investigation, Clinical and
Experimental Studies), Review Article, Case Report, Letter to
Editor, Technical Note and Turkish Neuro-Excursion.

Our mission is providing a scientific forum relevant to
neurosurgeons and health care providers.

Open Access Policy
Science is and should be free.

As the Turkish Neurosurgery Journal, we believe science
is a common denominator of the humanity which should
be publicly available and free. Since its establishment in
1989, all our effort and workforce were based on volunteers
and their efforts. We have never been a profit seeking
organization. Turkish Neurosurgery is a non-profit scientific
publishing organization and it is the official journal of Turkish
Neurosurgical Society.

Turkish Neurosurgery is and will be an open access journal
which no one is required to pay for publishing or accessing
its content. Turkish Neurosurgery does not demand any
publication, accession or figure fee from authors or readers.

Manuscript Submission

Authors are to submit their manuscripts through the web
based tracking system at http://www.turkishneurosurgery.
org.tr. The site contains instructions and advice on
how to submit manuscripts, guidance on the creation
/ scanning and saving of electronic art and supporting
documentation. ORCID identifier (ID) is required for ALL
authors during the submission process. ORCID ID can be
obtained free of charge at http://orcid.org. E-mail address of
all authors should also be provided during the submission
process. In addition to allowing authors to submit manuscripts
on the web, the site allows authors to follow the progression
of their manuscript through the peer review process. Authors
who submit their manuscripts through the web-based tracking
system are asked not to send hard copies of the manuscript
to the editorial office. Please address all inquiries regarding
manuscripts not yet accepted or published to the Journal’s

editorial office. The editorial office will acknowledge receipt of
your manuscript and will send you a manuscript number for
reference.

Before submission please ensure that:

One author has been designated as the correspondent with
full contact details including e-mail address, postal address
and phone number. In any case of editorial board could not
contact with the corresponding author, Turkish Neurosurgery
journal have the right to decide what is appropriate.

Submission Checklist;

1) Your title page is in .doc or .docx format, includes
title of your manuscript, author names, affiliations and
ORCID numbers, name and full contact information of
corresponding author, running title and keywords in
this order. The Journal is not responsible for published
misspelled names due to author error and the title page
must be uploaded as a separate file. Running Head in
the title page should be no more than three to five words
from the title, and should NOT include the authors’ names.

2) Your main document is in .doc or .docx format includes
structured abstract, key words, abbreviation Ilist,
structured main text, disclosure and conflicts of
interest, references and figure legends sections in
this order. Structured main text should be organized
as Introduction, Material and Methods, Results,
Discussion, and Conclusion. Do not add any information
about institution names. Also do not add figures and tables
in the main document. Be sure your main document is
written in Calibri or Times New Roman, line gap set
to double spaced and justified on both sides. Journal’s
official language is English. Refer to drugs and therapeutic
agents by their accepted generic or chemical names, and
do not abbreviate them. Use code numbers only when a
generic name is not yet available. In that case, supply the
chemical name and a figure giving the chemical structure
of the drug. Capitalize the trade names of drugs and place
them in parentheses after the generic names. To comply
with trademark law, include the name and location (city
and country) of the manufacturer of any drug, supply, or
equipment mentioned in the manuscript. Use the metric
system to express the units of measure and degrees
Celsius to express temperatures, and Sl units rather than
conventional units. Define abbreviations at first mention in
text and in each table and figure. If a brand name is cited,
supply the manufacturer’s name and address (city and
state/country).

3) All your figures are in TIFF format. Color figures should
have a resolution of at least 300 dpi, black and white
figures should have a resolution of at least 600 dpi. Turkish
Neurosurgery does not demand any color figure fee.
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4) All your video files are in .mpeg and .mp4 format, not
longer than 10 minutes, and not bigger than 40 MB. Video
files should include an embedded audio narration and
subtitles in English.

5) All your tables are in .doc or .docx format, created
using the table creating and editing feature of the word
processing software. Do not use Excel or comparable
software. Upload a single text file which includes ALL the
tables in separate pages. Cite tables consecutively in
the text, and number them in that order. Key each on a
separate sheet, include the table title, appropriate column
heads, and explanatory legends (including definitions of
any abbreviations used). Do not embed tables within the
main text.

If your manuscript does not meet these requirements,
manuscript WILL BE RETURNED to the corresponding
author for technical revision before undergoing peer review.

Submission Steps

1. Upload signed copyright form by the corresponding
author which is available at http://neurosurgery.dergisi.
org/submit/Copyright_transfer_form.pdf. Choose your
manuscript type and click continue.

2. Add names of institutions of all authors. If one or more
author has affiliation with more institutions, specify it in the
title page. Then click continue.

3. Write last name and first name of all authors. Add their
institution numbers, e-mails and ORCID numbers.
Standard page appears with spaces enough for 8 author
names. If your paper has more authors, please fill all the
first 8 authors names and affiliations then click add author.
Without filling all required fields, you cannot add more
authors. Do not use abbreviations in the author names.
Then click continue.

4. Write the title of the manuscript. If the title contains special
characters use the left below table. You can copy-paste
the title from your title page. Then click continue.

5. Write the abstract of your manuscript to the field. Abstracts
should be structured including Aim, Material and Methods,
Results and Conclusion. Abstracts should not exceed
300 words. There is no need of Turkish abstract. Then
click continue.

6. Write the keywords separated by commas. Please use
keywords from https://meshb.nim.nih.gov/search. Then
click continue.

7. Click the appropriate answer stating if your manuscript
has not been published and / or is not being considered for
publication elsewhere or your manuscript was presented
in the congress indicated below and was published in
abstract form in the proceedings of the congress. Then
write your cover letter to the editor to the field. Then click
continue.

8. Upload your manuscript files. Be sure your files are main
document (manuscript), figure(s), video(s), title page, and
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table(s). For every file, write the description of your file
and click upload button. The names of the files you have
submitted should not resemble the names or institutions of
the authors. Be sure all your text files are in .doc or .docx
format. When you are sure you uploaded all your files click
continue.

9. When you complete all the submission process click
approve for all the files you want to submit and click
Submit your Manuscript button.

Revised Submission

Author’'s comments to the reviewers are required for revised
submissions. Authors must address all the reviewer’s
concerns/suggestions and whether the change was made or
not. Authors must also highlight the changes made within the
text. Do not track the additions or deletions to the manuscript.
If the authors do not want to revise the manuscript within a
period of two months, the manuscript will be declined.

Ethics, patient anonymity and informed consent:

It is the author’s responsibility to ensure that a patient’s
anonymity is carefully protected and to verify that any
experimental investigation with human subjects reported
in the manuscript was performed with informed consent
and followed all the guidelines for experimental studies with
human subjects required by the institution(s) with which all
the authors are affiliated. Authors should mask patients’ eyes,
private parts and remove patients’ names from all figures.
Editorial board of the Turkish Neurosurgery have the right to
demand ethical committee forms or informed consent forms
at any stage of the submission and publication. All animal
experiments should comply with the ARRIVE guidelines
https://www.nc3rs.org.uk/arrive-guidelines. Also, Editorial
board of the Turkish Neurosurgery have the right to withdraw
any paper, even it is accepted, if there is any ethical issue.

Authorship should be limited to those who have made a
significant contribution to the conception, design, execution,
or interpretation of the reported study. The authors should
ensure that they have written entirely original works, and if the
authors have used the work and/or words of others, that this
has been appropriately cited or quoted. Editorial board of the
Turkish Neurosurgery have the right to withdraw any paper if
thereis any plagiarism. All submissions must include disclosure
of all relationships that could be viewed as presenting a
potential conflict of interest. All authors must disclose any
financial and personal relationships with other people or
organizations that could inappropriately influence (bias) their
work. Examples of potential competing interests include
employment, consultancies, stock ownership, honoraria,
paid expert testimony, patent applications/registrations, and
grants or other funding. Authors must disclose any interests
in the disclosure and conflicts of interest section of the main
document.

Authorship Change

Authors are expected to consider carefully the list and order
of authors before submitting their manuscript and provide the
definitive list of authors at the time of the original submission.
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Any addition, deletion or rearrangement of author names in
the authorship list after submitting the paper is inappropriate
and prohibited. Authors should withdraw their paper if there
is a need for authorship change.

Types of Manuscripts

Turkish Neuro-Excursion: The editor will invite experts
for these special types of papers which may cover a broad
spectrum in various fields of medicine, science, art, history,
law as well as any important theme on actuality other than
core neurosurgery. The number of words, figures, tables and
references are not restricted.

Research (Original Investigation, Clinical and Experimental
Studies): The main text should not exceed 4500 words
excluding the references, tables, and figure legends for
original articles, including randomized controlled ftrials,
observational (cohort, case-control or cross-sectional) studies,
diagnostic accuracy studies, nonrandomized behavioral and
public health intervention trials, experimental animal trials and
any other retrospective or prospective clinical or experimental
studies. The number of figures, tables, videos and references
are not restricted. The specifications for figures and video files
are given.

Review Article: Allreview articles should be systematic reviews
and meta-analyses. A systematic review protocol describes
the rationale, hypothesis, and planned methods of the review.
It should be prepared before a review is started and used as
a guide to carry out the review. Turkish Neurosurgery no more
accept papers as “Case Report and Review of the Literature”.
All systematic reviews and meta-analyses SHOULD COMPLY
with PRISMA guidelines http://www.prisma-statement.org/.
Systematic reviews and meta analyses SHOULD INCLUDE
a CONSORT Flow Diagram http://www.consort-statement.
org/consort-statement/flow-diagram. Any systematic review
and meta-analysis without a CONSORT Flow Diagram will be
rejected.

Case Report: Turkish Neurosurgery values demonstrative
and unique case reports with high quality figures. A case
report should be so clear and easy to understand that the
reader could replicate the case in his/her daily practice. Word
count must not exceed 1500 (excluding references, tables,
and figure legends). Case reports cannot have more than
15 references, and 6 figures or tables. Turkish Neurosurgery
does not accept papers as “Case Report and Review of the
Literature” anymore.

Technical Note: Turkish Neurosurgery values demonstrative
technical notes with high quality figures. Technical notes
reinforced with high-quality anatomical studies are welcome.
A technical note should be so clear and easy to understand
that the reader could replicate the technique in the operating
room or on cadaveric specimen. The number of words must
not exceed 2000, and there should not be more than 20
references. The number of figures and tables are not restricted.

Letter to the Editor: Letters should refer to the title and
authors of a recent Turkish Neurosurgery article. The letter
should be no longer than 300 words with no more than 3

references. Unpublished data should not be used Letters to
the Editor are sent to the article authors for response. The
Editor-in-Chief makes the final decision on whether letters to
the editor and the responses are published.

References

The authors are responsible for the accuracy of the
references. Key the references (double-spaced) at the end of
the manuscript. Cite references in text in alphabetical order
within parentheses. Do not link the references to the text.
Cite unpublished data, such as papers submitted but not
yet accepted for publication or personal communications, in
parentheses in the text. Do not use “et al” in the references.
List all the authors of the reference. Refer to the List of
Journals Indexed in Index Medicus for abbreviations of journal
names or access the list at “http://www.nlm.nih.gov/tsd/
serials/lji.ntml. Also reference styles for Zotero and EndNote
are available on the Journal’s Home Page.
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ABSTRACT

AIM: To prove that the VIM line technique using a mathematical model can be used to determine the location of the ventral
intermediate nucleus of the thalamus (VIM)

MATERIAL and METHODS: Eleven patients with Parkinson’s disease (PD) were assessed. To determine the VIM location, 3-T
magnetic resonance imaging and stereotactic protocol 128-slice computed tomography were used. The VIM line technique was
performed by drawing a line from the end-point of the right external globus pallidus to that of the left external globus pallidus in the
intercommissural plane. PD severity was measured using the Unified Parkinson’s Disease Rating Scale (UPDRS).

RESULTS: A mathematical model was constructed to describe the VIM line technique for determining the VIM location. UPDRS
scores before and after thalamotomy showed a significant decreasing trend (P=.003).

CONCLUSION: The VIM line technique using the mathematical model can be considered a referential method to determine the VIM
location. Its effectiveness was demonstrated by decreased UPDRS scores in patients after VIM thalamotomy.

KEYWORDS: Thalamotomy, Ventral intermediate location, VIM line technique

ABBREVIATIONS: AC: Anterior commissure, AC-PC: Intercommissural plane, CST: Cerebrospinal tract, CT: Computed tomography,
d: Distance, DBS: Deep brain stimulation, DTI: Diffusion tensor imaging, DRT: Dentatorubrothalamic, GPeL: Left external globus
pallidus, GPeR: Right external globus pallidus, MRI: Magnetic resonance imaging, PD: Parkinson’s disease, PC: Posterior
commissure, ROI: Region of interest, UPDRS: Unified Parkinson’s Disease Rating Scale, VIM: Ventral intermediate nucleus of the
thalamus
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B INTRODUCTION

he ventral intermediate nucleus of the thalamus (VIM)
I is a very important area that plays a vital role in the
tremor mechanism in Parkinson’s disease (PD). The
dentatorubrothalamic (DRT) tract is located in the VIM area
and serves as a connection between the areas that regulate
tremors (4,10). Determining the VIM location using imaging
modalities is difficult; 3-T magnetic resonance imaging
(MRY) is unable to distinguish the nucleus of the thalamus by
showing homogeneous images of the thalamus. Unclear VIM
location might be considered the cause of tremor recurrence
and side-effect occurrence in patients after VIM thalamotomy
(1,6,10,11,12,18).

Resting tremor is one of the complaints of patients with PD.
The prevalence of PD has been continuously increasing. In
2016, approximately 6.1 million people had PD, with male
predominance (1.7:1.2), especially those aged >50 years (5).
PD as one of the most common diseases in the elderly greatly
affects various aspects of life (15). For patients with PD, the
cost of care is mainly derived from direct costs for medication,
care, and caregivers as well as indirect costs of economic
abstinence of patients (14,17).

PD also affects daily activities of living because of the
inability to perform them independently. Patients with PD
have difficulties in running, engaging in social interaction,
showing emotional changes, and performing recreational
activities. Most restrictions are derived from disruptions in
body movement, such as tremor, stiffness, and slowness, with
wearing clothes being the most commonly disrupted daily
activity of living (9).

PD management is currently performed using two approaches:
medical therapy and surgery. Suboptimal medical therapy of
PD can be combined with surgery (2). A systematic review
explained that a combination of surgery and medical therapy
can significantly decrease the medication dosage compared
with the optimal dosage of medication alone (7,16). The
combination of medical therapy and surgery was shown to
improve the quality of life of patients with PD (13). Deep brain
stimulation (DBS) implantation and VIM thalamotomy have
been performed for reducing PD tremors (8,12).

VIM thalamotomy is a surgical procedure that involves the
creation of a lesion at VIM (12). In this study, the VIM line
technique was used to determine the VIM location. MRI
and computed tomography (CT) were used as guides to
determine this location. Coordinate-based methods such
as Schaltenbrand-Wahren, Guiot’s, and diffusion tensor
imaging (DTl)-based techniques have been previously used
to determine this location (6,10,12). These methods require
high accuracy and precision. Inaccurate determination of the
target can lead to tremor recurrence as well as side effects.
The currently used techniques have considerable variation in
determining the target’s location.

B MATERIAL and METHODS

This study was approved by the Research Ethics Committee.
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The study included 11 patients who were well informed of
the study risks. All participants provided informed consent.
The lesion location was determined based on the patients’
dominant tremor symptoms. If the dominant tremor symptoms
were on the right side, a left VIM lesion was performed; if the
dominant tremor symptoms were on the left side, a right VIM
lesion was performed.

This study aimed to determine the treatment outcomes in
patients with PD before and after stereotactic thalamotomy
surgery using the VIM line technique in the form of the
Unified Parkinson’s Disease Rating Scale (UPDRS) scores.
Assessment of UPDRS scores was performed by a neurologist
preoperatively, during the on period (under the influence of the
drug) and during the off period (when the effect of the drug
diminished).

Surgical Procedure

Thalamotomy was initiated with a brain MRI using a slice
thickness of 1 mm without spaces and without overlapping.
MRI was performed in several sequences: T1, T2, T2 FLAIR,
and SWAN. Subsequently, the patient was administered local
anesthesia in the area where the stereotactic frame would
be attached. After anesthetizing the area, an inomed ZD®
stereotactic frame was placed on the patient’s head, followed
by a CT scan. MRl and CT results along with their fusion were
included in the stereotactic software (framelink®).

Stereotactic software is very useful in terms of target planning
(determination of target points). The standard target for
tremor surgery at the VIM is 25% of the length of the anterior
commissure (AC)—posterior commissure (PC) line in front of
the PC and 13-15 mm lateral from the midline (11 mm lateral
from the third ventricular wall) and was located in the axial
intercommissural plane (AC-PC line). This point was shown
on MRI and CT images, but caution was advised for individual
variations of the thalamus. The VIM line technique was used
with a mathematical model to determine the VIM location. This
system provided three-dimensional images of the brain (along
with MRI and CT images), with a common reference point and
coordinate system.

This study was conducted using a mathematical model of
the VIM line technique to determine DRT in the VIM area. The
VIM line technique was performed by drawing a line from
the posterior end-point of the right external external globus
pallidus (GPe,) to the posterior end-point of the left external
globus pallidus (GPe ) over the AC-PC line. The mathematical
model was as follows:

( Tvirpy Y vinry Zvim,, )

d(GPe,CST) +1.5mm

= (Tare,YoruyZara, ) = —— (GPerCPey)  ClenGPe.
for the left side and

(N

= (Lo yonzann,) + LCLACSD LS M g pe

d(GP@RCPCL)
for the right side.

The AC and PC points as well as the medial reference



point were determined so that all images were in the same
position. Next, the posterior points of the GPe, and GPe_ were
determined, which was performed between two points known
as the VIM line. To determine the VIM point for thalamotomy,
the right and left corticospinal tracts (CST) were cut off by the
VIM line. The VIM point was located 1.5 mm to the medial area
of the VIM line from the CST boundary (Figure 1). The entry
point from the head bone to the VIM point was determined
by avoiding the existing blood vessels and the ventricular
system of the brain. The VIM location and its entry point were
identified by considering its coordinates (x, y, and z).

VIM point coordinates were determined using the VIM line
technique, the patient’s hair was shaved in the planned
entry point area, and the operating area was disinfected and
narrowed using a sterile cloth. Local anesthesia was induced
in the area of the planned incision. After the anesthetic was
induced, a 3-4-cm-long straight incision was made at the entry
point. A hole was made in the bone at the specified entry point;
then, an incision was made at the dura mater. After the dura
mater was devascularized and opened, the arachnoid was
coagulated, and a small incision was made on the arachnoid.
The stereotactic arc was mounted on the stereotactic frame.
Then, the electrode was inserted based on the coordinates
specified in the stereotactic software. Macrostimulation was
performed at 1-2 mA, 130 Hz, and 60 ms using the Cosman®
radiofrequency machine while evaluating the patient’s
clinical response on the contralateral side. If good results
were achieved and no side effects occurred, a temporary
lesion was created by heating on the 45°C electrode tip (4-
mm active tip with 1.1-mm diameter) for 30 s. If good results
were achieved and no side effects occurred, the procedure
was then performed on permanent lesions by heating 70°C
for 30 s, with 3—4-mm-diameter lesions. After removing the
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electrodes and bow, evaluation was performed for bleeding.
The surgical wound was sutured layer by layer and covered
with a sterile gauze and plaster.

The frame attached to the patient’s head was removed after
the thalamotomy procedure, and the wound where the frame
was attached was then covered with a sterile gauze. Brain MR
was performed to evaluate the accuracy of the thalamotomy
and the possibility of side effects, such as bleeding and
pneumocephalus.

Statistical Analysis

IBM SPSS statistics version 19 software was used for data
analysis. The Shapiro-Wilk test and Wilcoxon test were
performed. The significance level was set at p<0.05 with 95%
confidence interval.

B RESULTS

The majority of patients were men (72.73%), with an average
age of 50.81 + 8.52 (range, 32-59) years. Two patients were
aged <40 years, two were aged between 40 and 50 years,
and seven were aged >50 years. Three (27.27%) patients had
left dominant tremors with lesions on the right VIM and eight
(72.73%) had right dominant tremors with lesions on the left
VIM (Table I).

UPDRS data before and after thalamotomy after performing
the Shapiro-Wilk normality test showed that data were
nonnormally distributed. Thus, the Wilcoxon test was
performed, with p=.003. Significant differences in the
UPDRS scores of patients were observed before and after
thalamotomy (Table II).
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B DISCUSSION

The VIM line technique is an alternative method for determining
the VIM location. To standardize this technique, a mathematical
model should be established. In general, the CST diameter is
9-12 mm. The VIM line technique was performed by drawing a
line from the posterior end-point of the GPe and the posterior
end-point of the GPe,_ in the AC-PC line (Figure 1). An MRI
image using the VIM line technique to determine DRT in VIM is
shown in Figure 2A-E.

Mathematical Formula of the VIM Line Technique

First, existing points and lines were created and established
by the doctor performing surgery to manually determine the
VIM point used for the mathematical model of the VIM line
technique. The steps to create a mathematical model are
described as follows:

(xcpw, yapg,,,chﬁ,,) is the coordinate of the posterior end-point
of the GPex, and (Zere,Yoru,zar,) is the coordinate of the
posterior end-point of the GPe; . (xszR,yVIMR,ZWMR,) is the
right VIM point coordinate based on the vim line technique,
and (a:sz,/,ysz,/,zsz,/,) is the left VIM point coordinate based
on the vim line technique.

Table I: Patient Characteristics

The VIM line was assumed to begin at (xGPeR,yGPeR,ZGPgH)
t0 (Zapes, Yora, Zare ) . GPer GPe,, is the beginning

vector of GPey and endpoint of GPe, , whereas).
GPerGPe;, = (xcpg,/ T XPeryYape, T YaPeryRGPer T ZGPeu) .

d (GPe,GPe,) s the distance between GPe; and GPe,,

Variables  Total (n = 11), n (%) Remarks
5081 2 882
<40 2(18.18)
40-50 2(18.18)
>50 7 (63.63)
Sex
Male 8 (72.73)
Female 3 (27.27)
Lesion
Right 3(27.27)
Left 8 (72.73)

Figure 2: VIM point determination in MRI (T2 flair sequences)
using the VIM line technique. A) axial; B) sagittal; C) coronal;
D) dentatorubrothalamic track in diffusion tensor imaging (DTI)/
diffusion-weighted imaging (DWI) sequence; E) region of interest
(ROI) placement in DTl sequence. AC: anterior commissure,
PC: posterior commissure, CST: cerebrospinal track, GPe: left
external globus pallidus, GPe: right external globus pallidus,
VIM;: left ventral intermediate nucleus of the thalamus, VIM_:
right ventral intermediate nucleus of the thalamus.

Table II: Unified Parkinson’s Disease Rating Scale (UPDRS) pre- and Post-Thalamotomy

Observation period UPDRS P
Mean SD Min Max
Pre 17.27 12.64 6.00 45.00
On period Post 6.09 10.63 0.00 35.00
APre-post -11.18 -2.01 —-6.00 -10.00
Pre 48.36 28.56 12.00 119.00 008
Off period Post 21.27 24.00 2.00 86.00
APre-post -27.09 -4.56 -10.00 -33.00
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where
d(GP@[{GP@L) =
x/(xGPP,L - Z'GPeR) 4 (yGPeL - ycpm) 2+ (ZGPeL - ZGPPH) 2. ’

d(GPeCST)is the manually determined distance between
GPe and CST.

Therefore, the calculation of (xszR,yszR,zVWR) can
be extrapolated to formula (1), and the calculation of
(xsz,,,yvm,,,ZWM,,) can be extrapolated to formula (2):

(1‘ VIMpy Y VIdMry Z VIMn) = (x(:pg,(,ycpen,zapm)
() , d(GPe,CST) +1.5mm
+
d(GPenGPe,)  CTExGTe:

(1‘ VIM Ly YVIMLy ZVIM, ) = (37 GPeLy YGPery 2 GI’c/,)

@  d(GPe,CST) +1.5mm ~r—rr—>
A(GPenCGPe,)  ClenGle.

The UPDRS data were significantly decreased in the
comparison of scale results before and after thalamotomy.
Thalamus VIM destruction of an accurate thalamotomy
procedure reached the target according to plan and
successfully inhibited thalamus excitation toward the motor
cortex (3).

Thalamotomy itself is a procedure that primarily aims to
overcome tremor, and the VIM is a standard stereotactic target
of thalamotomy for tremor control (12). PD dominant tremor
is a good indication for VIM thalamotomy as long as tremor
is a major complaint and there are no complaints of other
Parkinson’s symptoms. Furthermore, essential and dystonic
tremors can serve as good indications for thalamotomy (12).
DBS is also used in PD to reduce tremors with its adjustable
features (8). Patients should understand that thalamotomy
does not increase dopamine levels and is not adjustable.
Selection of candidates for thalamotomy is important because
the procedure is intended for those refractory to levodopa
treatment or who have reached the maximum dose of available
medical management.

B CONCLUSION

The VIM line technique can be used to determine the VIM
location, with differences in UPDRS scores after thalamotomy
indicating its effectiveness.
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