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of Trunk, Neck, and Face Tremor

—Case Report—

Yutaka HIRASHIMA, Hiroaki IKEDA, Takashi ASAHI, Takashi SHIBATA,
Kyo NOGUCHI*, Fumio SHIMA**, and Shunro ENDO

Departments of Neurosurgery and *Radiology, Toyama Medical and Pharmaceutical University,
Toyama; **Department of Neurosurgery, Kaizuka Hospital, Fukuoka

Abstract

A 50-year-old man had undergone right nucleus ventrointermedius (Vim) thalamotomy 1 year previous-
ly, resulting in the disappearance of left hand tremor. However, he presented with right distal and
proximal tremor including the axial trunk, neck, and head. Deep brain stimulation (DBS) of the left Vim
for these symptoms was unsuccessful. Attempts were made to stimulate the left Vim, nucleus ventralis
lateralis, and subthalamic nucleus (STN), but no significant improvement was obtained after repeat
surgery. However, subsequent improvement of the symptoms including proximal tremor was very
marked even without DBS stimulation. Brain magnetic resonance imaging demonstrated lesion and
edema in the posteromedial area of the STN. Mechanical injury of the area caused by the surgical

procedures may have contributed to the improvement in his persistent symptoms.
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Introduction

Stereotactic thalamotomy such as nucleus ventroin-
termedius (Vim) thalamotomy is an established
treatment for distal tremor in patients with
Parkinson’s disease and essential tremor. However,
tremor of the axial trunk, neck, and head is very
difficult to treat by lesioning or deep brain stimula-
tion (DBS) of the thalamus.? We treated a patient
whose persistent tremor improved unexpectedly
after multiple stereotactic surgeries with various
targets and discuss the possible mechanism for the
improvement of symptoms.

Case Report

A 50-year-old man originally presented with left
upper extremity action tremor in 1983. Although
consumption of alcohol reduced his symptoms,
medication provided by two clinics was not effec-
tive. A diagnosis of essential tremor was established
at the Department of Neurology of a local hospital in
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1995. Arotinol hydrochloride and clonazepam were
partially effective. However, his symptoms persist-
ed. He consented to be transferred to the Depart-
ment of Neurosurgery, Toyama Medical and
Pharmaceutical University for stereotactic surgery.
He underwent right Vim thalamotomy on October 2,
1997 and his symptoms disappeared completely
immediately after surgery.

Tremor appeared again in the opposite upper
extremity, neck, head, and trunk, and he needed a
cane to maintain his balance from the beginning of
1998. DBS of the left Vim was planned because the
right Vim had already been lesioned, and was
performed on a target located 13-15 mm lateral and
2-3 mm posterior to the mid-commissural point at
the level of the anterior commissure-posterior
commissure line on August 18, 1998 and March 27,
1999. However, DBS resulted in no improvement of
symptoms during surgery and sometimes caused
dysesthesia. At the patient’s request, he was trans-
ferred to the Department of Neurosurgery, Kaizuka
Hospital. The left Vim, nucleus ventralis lateralis
(VL), and subthalamic nucleus (STN) were stimulat-
ed during a prolonged surgical procedure on April
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Fig. 1 A: Schema illustrating the features of T,-
weighted magnetic resonance (MR) imaging
(B). B: T,-weighted MR image taken imme-
diately after surgery for stimulation of the
nucleus ventrointermedius, nucleus ventra-
lis lateralis, and subthalamic nucleus (STN)
showing migration of the electrode (E), and
injury and edema in the white matter of the
posteromedial subthalamic area (asterisks).
RN: red nucleus, SN: substantia nigra.

23, 2000 and electrodes were temporarily implanted
in the VL. Magnetic resonance (MR) imaging
subsequently demonstrated migration of the
electrodes, which were reimplanted in the left
Vim-nucleus ventro-oralis posterior on April 30,
2000 (Fig. 1). MR imaging also showed injury and
edema in the white matter of the posteromedial
subthalamic area.

The tremor of the right upper and lower extremi-
ties subsided, but an increase in DBS amplitude
induced dysarthria and numbness of the right side of
the face. We continued to follow up the patient after
discharge from Kaizuka Hospital. His tremor
disappeared rapidly and his gait improved to the
point that he could walk without a cane 3 months
after the final surgery. He switched off the DBS
system due to its side effects, and found that
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Fig. 2 Comparison of the patient’s writing before
final surgery (upper, 1999.3.30) and 11
months after final surgery (lower,
2004.3.16).

improvement of the symptoms was retained without
DBS stimulation. Recently he volunteered his
services and found employment. He does not want
to remove the DBS system or undergo MR imaging
because he is fearful of worsening symptoms.

Discussion

The mechanism of tremor generation is thought to
involve fibers running from the cerebellar nuclei
and the mesencephalic reticular formation to the
thalamus.?*® Afferent fibers run to the zona incerta
(ZI). These fibers are more compactly bundled in
the subthalamus than the thalamus. Conversely,
the fibers and neurons are more widely distributed
in the Vim or VL than in the subthalamus.”
Widespread symptoms are difficult to control using
a similar lesion or electrode in the thalamus to that
used in the subthalamus. Therefore, intervention in
the posteromedial subthalamic area including the ZI
may improve proximal tremor that is refractory to
Vim thalamotomy.? Thalamic surgery in patients
with multiple sclerosis had obtained tremor suppres-
sion by lower stimulation voltages within 13 mm of
the thalamic target along the trajectory.! This area is
located ventral to the VL, posteromedial to the STN,
and lateral to the red nucleus.

In the present patient, multiple stereotactic
surgeries with targets in the Vim, VL, and STN were
performed for tremor of the right upper extremity,
trunk, face, and neck. Although we could not obtain
new information about the subthalamic area from
MR imaging, the lesions and perilesional edema had
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been observed on brain MR imaging before the final
surgery. The lesions and edema in the posteromedial
subthalamic area appeared to be more severe after
the final surgery.

Our patient showed gradual improvement and
long-term stabilization of symptoms after surgery.
This course is somewhat different to the typical
course of symptoms after stereotactic surgery for
involuntary movement targeting only the thalamus
or globus pallidus. The improvement of symptoms
was also maintained after surgery at the
posteromedial subthalamic area in patients with
multiple sclerosis.!) Surgery in this area was
effective in improving writing.? In our patient,
writing was also observed to improve markedly after
the final surgery (Fig. 2). The favorable result in the
present case may be attributed to reciprocal actions
between the interventions in the thalamus and STN,
but the outcome suggests that stereotactic surgery
including lesioning and DBS of the posteromedial
subthalamic area may be a potential treatment for
tremor in the axial trunk or multiple extremities.
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