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MR Imaging of Stereotactic Thalamotomy using
Radiofrequency Methods
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Sixty-eight stereotactic radiofrequency (rf) thalamic lesions in 57 patients with movement
disorders were evaluated by magnetic resonance (MR) imaging. Postoperative periods ranged from 5
days to 4 years and 9 months.

All 68 rf lesions were clearly detected on T2-weighted images (T2WI). Changes in signal intensity
on T2WI were classified into five patterns, as follows: Pattern I: lesions with three concentric zones
consisting of an inner hypointense, middle hyperintense and outer hypointense zone (31 lesions);
Pattern II: lesions consisting of an inner hypointense and outer hyperintense zone (4 lesions); Pattern
III: lesions consisting of an inner hyperintense and outer hypointense zone (27 lesion); Pattern IV:
lesions of a hyperintense area alone (2 lesions); Pattern V: lesions of a hypointense area alone (4
lesions). The outer hypointense rim in Patterns I and III is thought to represent hemosiderin
deposition. The abnormal signal intensity on T2WI caused by rf ranged from 2 to 12 mm in diameter,
and lesions in the late phase were smaller than lesions in the early phase.
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Table 1 Radiofrequency (rf) thalamic lesions and
pulse sequence of MRI

Postoperative No. of rf lesions

day T2WI T2*WI TI1WI

~10 4 1 2
11~30 8 1 4
31~90 47 a7 4
91~ 9 4 0
Total 68 43 10

TR/TE : 200/20msec, flip angle 15°, =35 1 =
E5mm THT - 7.
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@ : Pattern [ :lesion with three concentric zones consisting of inner
hypointense, middle hyperintense and outer hypointense zones.
@ : Pattern II : lesion consisting of inner hypointense and outer

hyperintense zones.

O : Pattern I : lesion consisting of inner hyperintense and outer

hypointense zones.

i : Pattern IV : lesion of hyperintense area alone.
® : Pattern V :lesion of hypoirtense area alone.

Fig. 1 Size and signal intensity pattern of all 68 rf thalamic lesions on time from

thalamotomy.
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Fig. 2 Axial T2WI (A) in a 63-year-old male patient with Parkinson’s disease examined 63 days
after left thalamotorny showing a thalamic rf lesion with three concentric zones consisting of
inner hypointense, middle hyperintense and outer hypointense zones (Pattern I). Coronal T2 %
WI (B) dernonstrating the outer hypointense zone more apparently than T2WIL
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Fig. 3 Axial T2WI in a 18-year-old male patient

with dystonia done 28 days after left thala-
motomy showing a rf lesion with two concentric
zones consisting of inner hypointense and outer
hyperintense zones (Pattern 1I).
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Fig. 4 Axial T2WI (A) in a 52-year-old male patient with dystonia examined 36
days after thalamotomy showing a right thalamic rf lesion with two concentric
zones consisting of inner hyperintense and outer hypointense zones (Pattern
[ID. Axial T2WI (B) taken 9 months after surgery demonstrating hypointense
area alone (Pattern V). Note a hypointense lesion in the left thalamus, made 15
months before thalamotomy on the right side.

Fig. 5 Axial T2WI in a 52-year-old male patient
with hemiparkinsonism taken 83 days after left
thalamotomy showing a rf lesion with high signal
intensity (Pattern IV)
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Fig. 6 Serial size and signal intensity pattern in
six rf thalamic lesions on time from
thalamotomy.
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