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Table 1. Patient Charicteristics

Patient characteristics No.

Follow-up

Median 9 months

Range 3~15 months
Gender

Male 9 (35%)

Female 17 (65%)
Age

Median 62.5 years

Range 34~82 years
Location of Pain

Right : Left 7 (27%) : 19 (73%)

Vy V3 VotV 4 (154%) - 4 (154%) : 18 (69.2%)
Prior invasive treatment

Yes 12 (46%)

No 14 (54%)
Pain type

Typical 24 (92%)

Atypical 1 (4%)
Secondary facial pain 1 (4%)
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0>
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0 T
T

5 ol AsSEAY >
S ARE AT, T A4 $4 2AG 29
2 5&d AR PAR BAAAE B4 2692 oY
© 2 Alo]Wi}o] Z(Cyberknife, Accuray Inc, USA)S 0]
A4S Adete] TakA BAL syl A
27} 9% (34.6%), A7t 171 (65. 4%)01 R, AHEL
tq =0} O:IEJ_CL 6251{]@;} A& A of

o >R e =

34494 82415 2
§3¢ 528 BAE #YOH)0I00, 13@%e v
Y7 AUEZFS BASGT HelA 18E%) ol

=
=1 ey
538 3489t 559 IXEEE 19%9(73.1%)°]

SRS o, VotV X 1898(69.2%), V. X 4‘34(15 4%)
Vi B3 4%(154%)010 . ddEAEL HAHATE H9

107 (38.5%),

BAY0Z 129@62%) N (F $1&
d3E ANBANE 18(3.8%), % %]
neurectomy) 1% (3.8%)) <34
(53.8%) FEA 5o Aufg A5 o] ATH(Table 1).

F2 417 w4 (peripheral

=
TANES Lok, 149

R

239 L4 ZAZ(CT cisternography)
At Ak AXAEAE Hte AFH d5EY

Fig. 1. The Cyberknife treatment plan was based on CT cister-
nography (axial view). The inner line shows the contour of the
trigeminal nerve. The outer line shows the 80% isodose.

HeEz 29eS AT 4 5 ccd IsovistE: A2
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2) X|2 H&(Treatment planning)
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tHFig. 1).

3 J& w7z LAM  =(mage-guided radiosur-

gery)
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A3HA | Th(Fig. 3). ©]l9F 22 real-time control loopE &
3 AAEH BEgg ARV 2R 27 AAHE, 2
B 237 AARA AgE dFs A do ®
& A5 F A A WstE AAEA Y §A]7F WA
HH, wrEHOo T AXZE GAFo|n A7 FoAAIL T

real-time control loop®l] ]3| HAXZH o2 WALA ZAMY

Fig. 2. Photograph of Cyberknife Radiosurgery System, con-
sisting of a linear accelerator mounted on a six-axis robotic
manipulator that permits a wide range of beam orientations.
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B AFoMeE EZFEHSFAARE VAS (visual analogue
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o2 5] gl& 10 em®] A& et A9 A= A
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[}
- (excellent)(55°] 80% ©|F 7+4), ¥Z(good)(FS©l
50~79% 7)), HE(fair)(EF0] 30~49% TA), B
(Poor)(BZ0°] 30% |9 7+A)0 2 o] 4o s 25

sttt 22l FHARVIN T 5ol AESAAY,

477064 cGy Pat Pos: HFS

4770.64 cGy Time: 04/26/05 17:00:20

: 11 :7371.84 cGy imator: 5

|
BEAM ON ‘

Number of Nodes o
Total M!

AtNode: 108
32359 mu 36.92 cGy

64.55 mu 7.37 cGy

22534.56 mu 47/0.64 cGy

294,29 Mwmin

lime: 01 hr 31 min 43 sec

Fig. 3. X-rays showing cranial
bony landmarks tracked continu-
ously and simultaneously by use

of real-time image guidance. The

measured position as seen by both
cameras is communicated through

a real-time control loop to a ro-
botic manipulator that redirects
the beam to the intended target.
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PHlee F A5FH 559 240 & He 49 A L el 77t 3%(11.5%), 107 (38.5%) 01 AT, A
2z & ostgct & 5 AR E 198(73.1%)4 F5 o]de TS5
sp7F #E e, o FE SOl 44 11942.3%),
2 o 87 (30.8%) 01Tt A& F 7dA o= 25 (962%)01]
A Fm o)de FTAEIE YERen. ot dE wke
FH/AE 3~ 15SALIAHESFHRE7ZE o) o] 242+ 16%(61.5%), 97 (34.6%)°] A THTable 2).
4). Apelpol = AR e F AR AT Hrhe BT N EANE 269 F 29(77%)0A BHEHAT AS &
= A87F 2d F 30E FHell o] FoARAIRY, A Be A=, AE A @7RRE VASE 10013031, A& 7243 ?011
47179 oliell FSEEHE Bastglon, 2442 ojf  §-5 WES(VAS D& RO, A8 17H%J ¥ VAS 52 ¢
ol 50% (13/26), TU A= 96.2% (25126)°14 FE5E glo] Al e R AT Ade] Ao T
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S}Xl gon A& FIolu 12H 55 e BF £ A W VASe 999\0111 PAHeEE F oud 53
T AT 45 kg o) FEgsts RYW d4E A HE Qlo|, A8 F 14 REH 3L AA
*MHMO]E WAREE & ATRe) Aol mep ¥R AHHOR VAS score 70| fAHO] TFEA] #EHA
W oo 2o 24413 ool FE Wk o)) TEY 4T
3171 259 9 B F 139 (50%)°N A HEREOH, 9 YA SE F AT OR 391L5%) 0NN Azt

Table 2. Summary of Patient Profiles and Pain Responses after Cyberknife Radiosurgery

Result of pain response (VAS score/Excellent, Good, Fair, Poor)

No  Age Sex Location Dose (Gy)
Prior to RS 24 hrs after RS 72 hrs after RS 7 days after RS
1 75 M Lt Vo+V3 64 8 0/ Excellent 0/Excellent 0/ Excellent
2 64 F Lt V3 64 10 4/Good 1/Excellent 1/Excellent
3 47 F Rt V, 64 8 6/Poor 2/Good 1/Excellent
4 64 M Rt V,+V; 62.4 10 4/Good 2/Excellent 1/Excellent
5 70 M Lt V,+V; 60 8 2/Good 2/Good 2/Good
6 53 F Lt V)+V3 64 7 5/Poor 1/Excellen t 2/Good
7 62 M Rt V, 64 8 2/Good 2/Good 2/Good
8 70 F Lt Vo+V3 64 10 6/Fair 2/Excellent 2/Excellent
9 82 F Lt Vo+V3 64 10 2/Excellent 1/Excellent 1/Excellent
10 73 F Lt Vy+V; 64 8 7/Poor 5/Fair 2/Good
11 67 M Lt Vo+V3 60 9 7/Poor 5/Fair 2/Good
12 52 M Lt V3 64 8 6/Poor 2/Good 1/Excellent
13 60 F Rt V,+V; 64 8 4/Good 1/Excellent 1/Excellent
14 46 F Rt V,+V3 64 10 2/Excellent 0/Excellent 2/Excellent
15 81 F Lt Vy+V3 64 9 2/Good 1/Excellent 2/Good
16 59 F Lt Vo+V3 62.4 10 4/Good 2/Excellent 1/Excellent
17 73 F Lt Vo+V3 64 10 8/Poor 6/Fair 1/Excellent
18 67 M Lt V)+V3 64 8 8/Poor 5/Fair 2/Good
19 52 M Lt Vs 64 9 7/Poor 7/Poor 7/Poor
20 60 F Lt Vy+Vs 64 6 2/Good 2/Good 2/Good
21 82 F Rt V, 60 7 5/Poor 1/Excellent 1/Excellent
22 41 F Lt Vo+V3 64 8 2/Good 2/Good 1/Excellent
23 34 M Lt V, 64 10 4/Good 4/Good 1/Excellent
24 66 F Lt Vy+V3 60 6 6/Poor 4/Fair 2/Good
25 47 F Lt Vo+V3 64 10 10/Poor 6/ Fair 2/Excellent
26 55 F Rt V3 64 10 10/Poor 5/Good 2/Excellent

M: male, F: female, Rt: right, Lt: left, VAS: visual analogue scale, RS: radiosurgery
-9 -
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Table 3. The Therapeutic Results of the Previous Gammaknife Radiosurgery

No. of Max dose Follow-up Pain-free ~ Good Onset of Relapse ~ Compli-

patients (Gy) (%) relief (%) pain relief (%) cation (%)
Young* 110 70~80 19.8 months (mean) 76 88 14 days (mean) 34 27
Kondziolka' 106 70~90 18 months (median) 60 77 4 weeks (median) 10 10
Kondziolka' 50 60~90 18 months (median) 58 94 1 month (median) 6 10
Rogers§ 54 70~80 12 months (median) 35 89 15 days (median) 21 9

*Northwest Neurosciences Institute (26), ' University of Pittsburgh (16), ¥ Multicenter 17), SBarrow Neurological Institute (27)
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Abstract

Early Therapeutic Effects of Cyberknife
Radiosurgery on Trigeminal Neuralgia

Seong Kwon Mun, M.D.*, Byung Ock Choi, M.D.*, Ihl Bohng Choi, M.D.*,
Young Nam Kang, Ph.D.*, Ji Sun Jang, M.S.* and Ki Mun Kang, M.D.

Department of Radiation Oncology, *The Catholic University of Korea College of Medicine, Seoul,
TGyeongsang National University School of Medicine, Jinju, Korea

Purpose: We evaluated whether Cyberknife radiosurgery is an effective and safe method of therapy for
medically intractable trigeminal neuralgia (TN).

Materials and Methods: We retrospectively analyzed the outcome of 26 patients, who failed to surgery or
were not suitable candidates for invasive intervention and were treated by Cyberknife radiosurgery between
March 2004 and May 2005. Radiosurgery doses of 60~64 Gy were delivered to the 80% isodose line pre-
scribed to an 6 mm length of the nerve, sparing the most proximal 3 mm away from the trigeminal nerve root
entry zone (median dose: 64 Gy).

Results: Follow-up period was 3~15 months (median follow-up period: 9 months) Preliminary results from a
cohort of 26 patients undergoing Cyberknife radiosurgery for TN showed that pain relief was achieved in 50%
(13/26) of patients within the first 24 hrs after treatment. At last follow-up, 96.2% (25/26) of patients reported
early pain relief within 7 days. Treatment failure developed in 2 of 26. Poor response occurred in one patient
and relapse was observed in the other patient. 3 patients had hypoesthesia (11.5%), which was the only com-
plication observed with any of our patients.

Conclusion: With these results, authors assumed that Cyberknife radiosurgery for TN could be one of safe
and effective therapeutic methods.

Key Words: Trigeminal neuralgia, Cyberknife radiosurgery
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