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特发性震颤（essential tremor，ET）是最常见的运动

障碍性疾病，其症状严重影响患者生活质量，甚至致残。目

前，控制ET患者的震颤症状主要以普萘洛尔和扑米酮为主的

药物方式，但仍有高达50%的患者对药物治疗反应欠佳。

随着无创功能神经外科技术的发展，以丘脑腹侧中间核

（ventral intermediate thalamic nucleus, VIM）为消融靶

点的 MR 引导下聚焦超声（MR-guided focus ultrasound,
MRgFUS）技术成为控制药物难治性ET患者震颤的有效方式。

同时，静息态功能磁共振成像（resting state functional

magnetic resonance imaging, rs-fMRI）技术对于揭示运动

障碍性疾病的发病机制、疗效评价及预后发挥了重要作用，

逐渐成为研究MRgFUS导致的术后神经重塑等相关改变的评

价手段。

既往研究发现局部一致性（regional homogeneity,
ReHo）指标可用于区分ET患者及健康对照组，并揭示了其内

在的大脑活动。然而，ET患者MRgFUS术后是否存在静息状态

下局部脑功能改变尚不清楚，同时也缺乏长期纵向的研究评

价MRgFUS术后神经功能恢复情况。

因此，本研究以接受MRgFUS治疗的ET患者为研究对象，

通过收集基线、MRgFUS术后6个月及术后2年的rs-fMRI及临

床数据，采用ReHo指标分析MRgFUS术后局部脑功能活动变

化情况，及其与震颤改善之间的关系。结果发现MRgFUS能有

效调节ET患者的右侧中央后回神经功能活动，其ReHo变化

趋势与震颤改善密切相关，提示 ReHo 指标有望成为预测

MRgFUS术后震颤缓解的神经影像标志物，对理解MRgFUS术后

震颤改善机制提供了神经影像学依据。详见内文第1页。
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About the cover

Essential tremor (ET) is the most common movement
disorders diseases and its symptoms seriously affect the quality of
life of patients, and even cause disability. Currently, the main
pharmacological modalities for controlling tremor symptoms in
ET patients are propranolol and paromidone, but up to 50% of
patients still respond poorly to drug therapy.

With the development of noninvasive functional neurosurgery
techniques, MR‐guided focused ultrasound (MRgFUS) techniques
using the ventral intermediate thalamic nucleus (VIM) of the
thalamus as the ablation target has become an effective way to
control tremors in patients with drug ‐ refractory ET. Meanwhile,
resting state functional magnetic resonance imaging (rs ‐ fMRI)
technique has played an important role in revealing the
pathogenesis, efficacy evaluation and prognosis of movement
disorder diseases, and is gradually becoming an important tool to
study the postoperative neural remodeling and other related
changes caused by MRgFUS.

Previous studies have found that the regional homogeneity
(ReHo) index can be used to distinguish ET patients from healthy
controls and reveal their intrinsic brain activity. However, it is
unclear whether ET patients have resting‐state local brain function
changes after MRgFUS surgery, and there is also a lack of long ‐
term longitudinal studies evaluating neurological recovery after
MRgFUS.

Therefore, in this study, ET patients treated with MRgFUS
surgery were studied, and rs‐fMRI and clinical data were collected
from patients at baseline, 6 months after MRgFUS, and 2 years
after MRgFUS, and the ReHo index was used to analyze the
changes in local brain functional activity after MRgFUS surgery
and the relationship between the changes and the improvement of
tremor. The findings revealed that MRgFUS surgery effectively
modulates the neurological functional activity of the right
postcentral gyrus in ET patients, and the trend of ReHo changes in
the right postcentral gyrus is closely correlated with tremor
improvement, suggesting that the ReHo index is expected to be a
neuroimaging marker for predicting tremor remission after
MRgFUS surgery, which provides a neuroimaging basis for
understanding the mechanism of tremor improvement after
MRgFUS surgery. Please see page 1.
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