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ABSTRACT

The aim of this study is to evaluate the ability of target localizations of Leksell GammaPlan(LGP) in Gamma
Knife Subthalamotomy(or Pallidotomy, Thalamotomy) of functional diseases. To evaluate the accuracy of LGP’s
location settings, the difference Ar of the target coordinates calculated by LGP (or LSP) and author's algorithm
was reviewed for 10 patients who underwent Deep Brain Stimulation(DBS) surgery. Ar ranged from 0.0244663
mm to 0.107961 mm. The average of Ar was 0.054398 mm. Transformation matrix between stereotactic space
and brain atlas space was calculated using Pseudolnverse or Singular Value Decomposition of Mathematica to
determine the positional relationship between two coordinate systems. Despite the precise frame positioning, the
misalignment of yaw from -3.44739 degree to 1.82243 degree, pitch from -4.57212 degree to 0.692063 degree,
and rolls from -6.38239 degree to 7.21426 degree appeared. In conclusion, a simple in-house algorithm was used
to test the accuracy for location settings of LGP(or LSP) in Gamma Knife platform and the possibility for
Gamma Knife Subthalamotomy. The functional diseases can be treated with Gamma Knife Radiosurgery with
safety and efficacy. In the future, the proposed algorithm for target localizations’ QA will be a great contributor
to movement disorders’ treatment of several Gamma Knife Centers.

Keyword : Gamma Knife Subthalamotomy, Leksell GammaPlan(LGP), Leksell SurgiPlan(LSP), Pseudolnverse.

I, INTRODUCTION
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Table 1. Summary of DBS in PNUH

Patient Disease Target Bilgtrelirl;teézlat?;ent
1 PD STN Bilateral
2 PD STN Bilateral
3 PD STN Bilateral
4 PD STN Bilateral
5 PD STN Bilateral
6 PD STN Bilateral
7 PD STN Bilateral
8 Dystonia GPi Bilateral
9 Neuroacanthocytosis GPi Bilateral
10 ET VIM Unilateral

I, MATERIAL AND METHOD
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Fig. 3. Functional Target Formulas.
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Fig. 4. Any 3-D rotation expressed as a sequence of
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Table 2. Summary for the rotational misalignments

III. RESULTS

BE 20199 7K WA AT
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Patient yaw(a) pitch(B) roll(y) 4o 44 AL /A 2] Y 9 7t
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Table 3. Comparison of target localizations using author’s algorithm and LGP(or LSP)
Patient Target coordinates ) Target coordinates Difference(mm): ‘
calculated from author’s algorithm calculated from LGP(or LSP) A=z, =" P+, —y ) +(—2 )
Rt: (88.1217,92.6488,120.741) Rt: (88.1,92.6,120.7) 0.06733
1 Lt: (112.12,92.4777,120.493) Lt: (112.1,92.5,120.5) 0.0307618
Rt: (89.1114,92.632,110.454) Rt: (89.1,92.6,110.4) 0.0637962
? Lt: (113.097,92.3083,111.232) Lt: (113.1,92.3,111.2) 0.0331947
Rt: (87.3892,90.9217,95.4477) Rt: (87.4,90.9,95.4) 0.0535053
; Lt: (111.379,91.5707,95.7204) Lt: (111.3,91.5,95.7) 0.107961
Rt: (88.5681,93.6467,102.037) Rt: (88.6,93.6,102.0) 0.0675833
) Lt: (112.565,93.914,102.295) Lt: (112.6,93.9,102.3) 0.0380263
Rt: (91.3646,91.7488,107.262) Rt: (91.4,91.7,107.3) 0.0712643
: Lt: (114.36,91.6902,107.725) Lt: (114.4,91.7,107.7) 0.0481772
Rt: (89.9042,97.4747,101.579) Rt: (89.9,97.5,101.6) 0.0331471
¢ Lt: (111.891,98.2296,101.421) Lt: (111.9,98.2,101.4) 0.037392
Rt: (86.6191,104.342,104.005) Rt: (86.6,104.4,104.0) 0.0612683
! Lt: (111.499,102.873,105.966) Lt: (111.5,102.9,106.0) 0.0434281
Rt: (79.1886,96.7208,106.894) Rt: (79.2,96.7,106.9) 0.0244663
; Lt: (120.156,95.1921,106.328) Lt: (120.1,95.2,106.4) 0.0915555
Rt: (76.3114,95.5765,105.708) Rt: (76.3,95.6,105.7) 0.0273168
’ Lt: (118.261,93.515,105.818) Lt: (118.3,93.6,105.8) 0.0952365
10 Lt: (117.615,94.0667,104.789) Lt: (117.6,94.1,104.8) 0.038143
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IV, DISCUSSION
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