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Abstract-

The Treatment Guideline Subcommittee of the Taiwan Headache Society evaluated both the acute and
the preventive treatments for cluster headache now being used in Taiwan, based on the principles of evi-
dence-based medicine. We assessed the quality of clinical trials and levels of evidence, and referred to other
treatment guidelines proposed by other countries. Throughout several panel discussions, we merged opin-
ions from the subcommittee members and proposed a consensus on the major roles, recommended levels,
clinical efficacy, adverse events and cautions of clinical practice regarding acute and preventive treatments
of cluster headache.

The majority of Taiwanese patients have episodic cluster headaches, because chronic clusters are very
rare. Cluster headache is characterized by severe and excruciating pain which develops within a short time
and is associated with ipsilateral autonomic symptoms. Therefore, emergency treatment for a cluster
headache attack is extremely important. Within the group of acute medications currently available in
Taiwan, the subcommittee determined that high-flow oxygen inhalation has the best evidence of effective-
ness, followed by intranasal triptans. Both are recommended as first-line medical treatments for acute
attacks. Oral triptans were determined to be second-line medications. For transitional prophylaxis, oral cor-
ticosteroids are recommended as the first-line medication, and ergotamine as the second-line choice. As for
maintenance prophylaxis, verapamil has the best evidence and is recommended as the first-line medication.
Lithium, melatonin, valproic acid, topiramate and gabapentin are suggested as the second-line preventive
medications. Surgical interventions, including occipital nerve stimulation, deep brain stimulation, radiofre-
quency block of the sphenopalatine ganglion, percutaneous radiofrequency rhizotomy and trigeminal nerve
section, are invasive and their long-term efficacy and adverse events are still not clear in Taiwanese patients;
therefore, they are not recommended currently by the subcommittee.

The transitional and maintenance prophylactic medications can be used together to attain treatment
efficacy. Once the maintenance prophylaxis achieves efficacy, the transitional prophylactic medications can
be tapered gradually. We suggest the corticosteroids be used within two weeks, if possible. The duration of
maintenance treatment depends on the individual patient’s clinical condition, and the medications can be
tapered off when the cluster period is over.
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7. Matharu MS, Levy MJ, Meeran K, Goadsby PJ.
Subcutaneous octreotide in cluster headache: Randomized
placebo-controlled double-blind crossover study. Annals of
Neurology 2004;56:488-494.
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= ap=ti
BIEERGAE (Transitional prophylaxis)

$8[EES Corticosteroids [ 111,C ]

R[] 1 {682 P 1 % 58 11 S PP AR 30 »
{ELTy 278 8 DR TR ' i 1 08 S R P 7 T ) 9
B A — b AU S IR B BRSO BRI T R
Jliprednisone (10-80mg/day ) 1t &5 5% 1 BEE 2 1 52 1 F
I A RE S0 A A5 A TR B 22 452 1 B R 3 12 » ffF 5%
rh-th 5% B SRR /) predni sonefs FHIRE » 79%0 95 A
AL ORI SOBAY B ER® o 55— IRk 13 R S P
SRR R ER KBRS e B - A Ve BRI /G
T 7 £ B — K 5] E methyl prednisolone (30mg/kg)
DIRp IR B A 3/ MR % > 7TH R R 29 H 3
VESEZR IR o

BNy R SRR IR EE 18 » 312 HRIAREE
REL [T P o P PSS P B B oo » ] LU RS EAth
THFT A S5E BRaFSCR AT R TR - — R m S -
1 ik predni sonelff 4 {88 F IRE LARE R B8 T 12 5 O 7
B AR R EE100%Z o BEE - (I KRR
RIENRD10Z 72O » EERWIEEER L

TIERNE - S R A o A2 % - (1
A5 B e i R PR [ 2 14 {6 FF ATy mT e 65 o e -8 5
AR fE ke - Rl A — T 2 R R R LI
fabg e =@ o Rt » KA G FUE SR
ANHER IS FEELAE T » 554+ > prednisoneft T liis
{L M 948 £ predni sol one o 18 E Hij i F1 4% 5% pred-
nisolone » ¥ ZEUFHE -

1. Jammes JL. The treatment of cluster headaches with pred-
nisone. Dis Nerv Syst 1975;36:375-376.

2. Couch JR, Ziegler DK. Prednisone therapy for cluster
headache. Headache 1978;18:219-221.

3. Kudrow L. Cluster headache: mechanisms and manage-
ment. Oxford: Oxford University Press, 1980.

4. Antonaci F, Costa A, Candeloro E, Sjaastad O, Nappi G.
Single high-dose steroid treatment in episodic cluster
headache. Cephala gia 2005;25:290-295.

5. Ekbom K, Hardebo JE. Cluster headache: aetiology, diag-

nosis and management. Drugs 2002;62:61-69.

6. May A, Leone M, Afra J, Linde M, Sandor PS, Evers S,
Goadsby PJ; EFNS Task Force. EFNS guidelines on the
treatment of cluster headache and other trigeminal-auto-
nomic cephalalgias. Eur JNeurol 2006;13:1066-1077.

7. Mirzai R, Chang C, Greenspan A, Gershwin ME. The
pathogenesis of osteonecrosis and the relationships to cor-
ticosteroids. J Asthma 1999;36:77-95.

EAEGRESTEY (Ergot Derivatives)
[, C]

FETANT IR b o A — 2 R i PR AR TR
o HE A I B TER % 8 1 SRR H R A o 3L
2 > R 28 Al 5 P S Y fec ke 1k BRI VR FH© » Sl A
AR R UL A I T o 5 1 DR IR R o (H LR K
INerEEE R (EFNS) (ATERET S BRI &
TR HARE H EER S5 T 2moly I IRZS Al » & VETER
CEEEERL” B B ERa R 69 .

1. Symonds CP. A particular variety of headache. Brain
1956;79:217-232.

2. Ekbom K. Ergotamine tartrate orally in Horton’s ‘hista-
minic cephalalgia (also called Harris's ciliary neuralgia).
Acta Psychiatr Scand 1947;22 (Suppl46):105-113.

3. Wammes-van der Heijden EA, Rahimtoola H, Leufkens
HG, Tijssen CC, Egberts AC. Risk of ischemic complica-
tions related to the intensity of triptan and ergotamine use.
Neurology 2006;67:1128-1134.

4. May A, Leone M, Afra J, Linde M, Sandor PS, Evers S,
Goadshy PJ; EFNS Task Force. EFNS guidelines on the
treatment of cluster headache and other trigeminal-auto-
nomic cephalalgias. Eur JNeurol 2006;13:1066-1077.

5. Dodick D, Rozen T, Goadsby P, Silberstein S. Cluster
headache. Cephalalgia 2000;20:787-803.

& (Triptans) [llb, D]

Sumatriptan (ZEEg)

Ll sumatriptange 7 FEF 14 F 48 S 7R 1 5 i 42
PEE T - F—FEME TSR T > 1690 JK B LL
100mgF H = ZHE — R R » i SR Il 4 75
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1. Monstad |, Krabbe A, Micieli G. Preemptive oral treatment
with sumatriptan during a cluster period. Headache
1995;35:607-613.

KICHH#EPEER (Greater occipital nerve
blockade) [ lla, B]

B R SR B A #iASRH T ( Greater occipital
nerve blockade) 1% 5% 5% M SRR IR I THG G 2
FIZCSRE I P A 52 60%62 © 72— #k25 ARy & 5
HIIRBFFE RSO » R RERH A TS R 0R & R
BRVGHER 1% - EE80%LL I AF — il A W] 5 21| BER 5¢ 415
1k HIWE &Y RSERE S - Haised » RIE
BRI« BITERITT1E - (6 /D BNH R
528 K7 [ I TH IO

1. Anthony M. Arrest of attacks of cluster headache by local
steroid injection of the occipital nerve. In: Rose C, ed.
Migraine. Basel: Karger, 1985:169-173.

2. Peres MF, Stiles MA, Siow HC, Rozen TD, Young WB,
Silberstein SD. Greater occipital nerve blockade for cluster
headache. Cephalalgia 2002;22:520-522.

3. Ambrosini A, Vandenheede M, Rossi P, Aloj F, Sauli E,
Pierelli F, Schoenen J. Suboccipital injection with a mixture
of rapid- and long-acting steroids in cluster headache: A
double-blind placebo-controlled study. Pain 2005;118:92-
96.

4. Afridi SK, Shields KG, Bhola R, Goadsby PJ. Greater
occipital nerve injection in primary headache syndromes-
prolonged effects from a single injection. Pain 2006;122:
126-129.

5. Shields KG, Levy MJ, Goadsby PJ. Alopecia and cuta-
neous atrophy after greater occipital nerve infiltration with
corticosteroid. Neurology 2004;63:2193-2194.

HEFF AR R

(Maintenance prophylaxis)

Verapamil [Ib, A]
K95 H AT A RV T EEL » verapamil {378 2 #F
2R E AR T MR TEPT T 0 2 o BT S
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5 BS E 1 SE R 6 PR AR R A g2 b > BE A
verapamil {5 %ERE > 69-1009%61195 A % ESHZS A A A
Y o FE— (IS Sk 30 A MR 38 14 % M BE S
SHIRRFFeHEEE > {Everapamil 360mg/day » SHEAE I fE
FIVREE T » 80P A BE i 5 (FHEZS T [%>500 > 1M
FIHAH AR A TR A BBCRO © 5 — (g ket
VL SE R ) B 5 A SR FE R - B Bfverapamil 360
mg/day ~ lithium 900mgy/day ) TERBURA Lt » 7E8
JEIH G - FEBlverapamil EillithiumB S & < Ik
4% > verapamil SRR ithium Rk - GIIVE g bo o
IMAE & EIRFFE R th 331 - 78 LlverapamiliG %89
(Ve 8 1 o S 1 SRR A P 72007 (81%) HEAE
21[E F BRI AR A o

BRI S > verapamil & ¥ F 5% 1 B8 1 5 55 1
SRR AR SO HERT THIT 48 - W R L I 52 1
EHRITERAK » 1 E.v] Edprednisolone ~ ergotamine
SERIITEDG P& DR o SR H ATIR ] & A
SEa > H—% H A7 i 4 7] 240-480mg/day » {5
57 n] 7 80mgfs: H 3R GG » AR A BRI S HE LU
10-14K80mgH’) J7 2RI N o 25 {5 R AEEY) -
Ak A P R IR BT SR N T ETE o (E
RIEF 771 > B2 verapamil & 5% 7 = Jifl) {#E
HELO AR EPRIEME K ~ O BEAR R 2 B EH
B o 1E20074E—Htgerh 3 » 7EAkHverapamil 516 H
A+ 7 20919 A Hi R B 2 A RHBR 1R Y 5 22 BH i et
LBGRERITEIZE « K > HRRIEAR - s
OAERE o DA RE fEAH RREIVE A 4 < verapamil
ARERY B ELFE AR ER ~ {80 ~ BE.O ~ JRIE ~ B
o LBkEE ~ KBRS -

1. Matharu MS, Boes CJ, Goadsby PJ. Management of
trigeminal autonomic cephalalgias and hemicrania contin-
ua. Drugs 2003;63:1637-1677.

2. May A, Leone M, Afra J, Linde M, Sandor PS, Evers S,
Goadsby PJ; EFNS Task Force. EFNS guidelines on the
treatment of cluster headache and other trigeminal-auto-
nomic cephalalgias. Eur JNeurol 2006;13:1066-1077.

3. Jonsdottir M, Meyer JS, Rogers RL. Efficacy, side effects
and tolerance compared during headache treatment with
three different calcium blockers. Headache 1987;27:364-
3609.
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4. Gabai 1J, Spierings ELH. Prophylactic treatment of cluster
headache with verapamil. Headache 1989;29:167-168.

5. Leone M, D’Amico D, Frediani F, Moschiano F, Grazzi L,
Attanasio A, Bussone G. Verapamil in the prophylaxis of
episodic cluster headache: a double-blind study vs. placebo.
Neurology 2000;54:1382-1385.

6. Bussone G, Leone M, Peccarisi C, Micieli G, Granella F,
Magri M, Manzoni GC, Nappi G. Double blind comparison
of lithium and verapamil in cluster headache prophylaxis.
Headache 1990;30:411-417.

7. Lin KH, Wang PJ, Fuh JL, Lu SR, Chung CT, Tsou HK,
Wang SJ. Cluster headache in the Taiwanese - a clinic-
based study. Cephalalgia 2004;24:631-638.

8. Cohen AS, Matharu MS, Goadsby PJ. Trigeminal autonom-
ic cephalalgias: current and future treatments. Headache
2007;47:969-980.

9. Cohen AS, Matharu MS, Goadsby PJ. Electrocardiographic
abnormalities in patients with cluster headache on vera-
pamil therapy. Neurology 2007;69:668-75.

F2E8 (Lithium) [Ib, B]

R 2 2 T A U R B PR 1) BRI
Y o H I o 5% 1 SRR I B BV S5 A Ry (1 B3 E — JE NG
PR REREALL - IR T SR 5 O 0 1 T R O o 1 B
A S FER 882 —© o — 537 201 PR 8 R [l
RENTIE ST » (18 25 5% 1 BEUR 908 A B 380 L
B Z78% » 1T Fefi 528 w78 1 BRI A\ B563%@ © fE—
18 5 S M DR 1 8 5 A0 SURFF SR P L PR e Bilver -
apamil I FEBG AL - 5% 3§ Eilver apamill FE 305
MHE BAER 2 o tHR0 > (25— ST E S
% 25 SRR 2700 A\ O B B IR e o AR A8
R B2 R A A BR R A R o (ERERRGRSCR
B — W FeF BLE 18018 1 8% 3 MESE R A > IR
1% #% 2% JA % (E G T R 45 © o TE RS BT 52
> SEEEYR & 7E 4 H 600-12002 5e 2 [H]O ©

MBS o B Ergse g > SRS
o 5% 1 SRR I TRB RO > e Re 38 1 o 3 P BE R SR
HARE > (HEGIRER L » iR IR R HEIER%E (0.6-1.2
ZEH/) DKEIEH @R EEENRE - K
W RMEERE®ES] ~ B~ O~ BEEE - B
W~ TR AT ~ DUR FI ImERYG I o 17 3 e oy H 3R

Wi ~ RRAMR ~ IR ~ KNS ~ HEANE - 2
REAAR ~ IREE ~ JMMERSEECSREAR ~ BRI FEMR » 55
o o RIAGE I E AR IhREAR T ~ B IIRER
1BE O [REPR ARE A -

1. Ekbom K. Lithium in the treatment of chronic cluster
headache. Headache 1977;17:39-40.

2. Ekbom K. Lithium for cluster headache: review of the liter-
ature and preliminary results of long-term treatment.
Headache 1981;21:132-139.

3. Bussone G, Leone M, Peccarisi C, Micieli G, Granella F,
Magri M, Manzoni GC, Nappi G. Double blind comparison
of lithium and verapamil in cluster headache prophylaxis.
Headache 1990;30:411-417.

4. Steiner TJ, Hering R, Couturier EGM, Davies PTG,
Whitmarsh TE. Double-blind placebo-controlled trial of
lithium in episodic cluster headache. Cephalalgia
1997;17:673-675.

5. Manzoni GC, Bono G, Lanfranchi M, Micieli G, Terzano
MG, Nappi G. Lithium carbonate in cluster headache:
assessment of its short- and long-term therapeutic efficacy.
Cephalalgia1983;3:109-114.

#REHZE (Melatonin) [lla, B]

AR IR SRES U » T R AR S B R
APE » ER BB S e M BR R B P R I A
N[EIR RSB o AFTREEE - SRk SRR RS 5
1 B mel atoni nif BERE (K » 16— 5 S BRATIE
FRO s ISk 18 Fifi 5 P B 2437 18 1 w3 TR S T e 1R
BESS T melatonin 10mgEE 2217 » 5% Bimel atoninfl
Loz RS FRE o R H SRR SR B AR A s -
H A SR B AES Kt i B It C A 1k - (HAES
— BT H M TEG SEPE RS - B S T mela-
toninfFZE A » 6{0 18 1 Bl (v et 5 1 s 388 1k SE R
FB B 52 R B mel atonings — {8 A /ES - (add on)
TBE > P BRI R B0 R bR A 2 AR sl )
(KL, > melatonin¥f s 8 4 58 e 18 25 E AT RS L fod J1E
Eam > AVEE—BHIISE -

1. Brzezinski A. Melatonin in humans. N Engl J Med
1997;336:186-195.

2. Waldenlind E, Gustafsson SA, Ekbom K, Wetterberg L.
Circadian secretion of cortisol and melatonin in cluster
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headache during active cluster periods and remission. J
Neurol Neurosurg Psychiatry 1987;50:207-213.

3. Leone M, Lucini V, D’Amico D, Moschiano F, Matempo
C, Fraschini F, Bussone G. Twenty-four-hour melatonin
and cortisol plasma levels in relation to timing of cluster
headache. Cephalalgia 1995;15:224-229.

4. Leone M, D’ Amico D, Moschiano F, Fraschini F, Bussone
G. Melatonin vs. placebo in the prophylaxis of cluster
headache: a double-blind pilot study with parallel groups.
Cephalalgia 1996;16:494-496.

5. Pringsheim T, Magnoux E, Dobson CF, Hamel E, Aube M.
Melatonin as adjunctive therapy in the prophylaxis of clus-
ter headache: a pilot study. Headache 2002;42:787-792.

EEEZEY) (Anti-epileptic drugs: AED)

FH 7 o5 8 14 SRR 07 [ R TR 1 > (03T 25 BT el
eI — AR E B IS R A T
= Y SEMEMERET (trigeminal cervical complex) I
TUHY ZRIEAL > 2 85 58 1 SRR B ] RE RS R K 2 —
@ o T 7E R A B = Y SEMEE R EE T > GABA
(gamma-amino butyric acid) type ASZHE R/} T
— &y AT R A @ o R o B 53 R G B B
GABAHBRAMIHURDIRSEY DR 5T £ 15 5 58 1 55 RT RERY
LY o

Valproic acid and $744 [IV, C]

AE — {18 0] Mk G R R 52 v > 4947 973 FE (o
divalproex sodiumfif £ B — b hIFEP € » {EF &
500-1500mg/dayHITE I T » 73%H 45 8 15 2 WARERY
=0 o (HTE 5 —HEF HHRIT 5T+ - LUE FH sodium val-
proate 1000-2000mg/day B —ZE) 5 e I ET T £ 1]
W JE G T - eS8 4 50%(5 FH sodium val proateli i 55
T B VEBEAR T R >5000 » {HTEEHIFHH H 5 6295 H
L PP Rt B [RIAR USRS 5 AT e Bl
FEVEERE H #EE LR AR o K > Hfval-
proic acidft 5 7 M SR TEP 09 A G AR HEE

Valproic acid¥ WAVEIEAA « #iga5z ~ AERE ~
BEPL ~ BEL ~ MR ~ BEIE ~ FFOhRERFE > Bt
Rkl 2% B it/ R ER Z S AN L o (B -
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Gabapentin[IV, C]

El fifgabapentin £ TE 2% 5% 1 S 1a ¢ _ERERIR
BRHR T3 AR o 75— Jc B Al B oA e se v
VA o B 12118 THPA TRV 2K B 18 e 2 g 1 5
JFTR R 0 A T gabapentinBl —SEW) 75 0 REAG TR &
300mg/day » %&F3K 1 1300mg=E 900mg/day * T4 i
MNAEBKNBEIRIA R o {55 —{fifseH » H¥18fi4E
Wi I 7 R L gabapentinfE RS B 4D - FE4A
74 & 1. 300mg/day ° 3K H7 1300mgiE £ 900mg/
day > 8JE 1% 47 A E K& S » MEEHE N = 2 s R
FEARKR AR > BUHEE D ZEER B 1 o TEAE H %A%
EEE A HorpefiiR R (75%) SHImAAREAR R (7
= #{i[#/800-2700mg/day ) » TEiEHE6- 121l H H#E ST
{eki I Ffr 45 905 R SR REAE 155 [RI BR OB U© = Gabapentin
S RIVE R R R S - VBT E S KIED o B IhEeH
e RER R A\ ZHIR R (]

Topiramate [ Ill, C ]

11 51— YR R b BUE Bt e > B R
7e NB B 10 A Eil26 A » (i F topiramater) 7 & &G
&£ 25-200mg/day » (B IRF I 1E]4{E 2 HH - 58-90%
I A ] DUz B 5 A 1R e o (B 1E 5 — b i
R ZE R > 33177 L6 FH topi ramatefth) 7 i 8 (B £
50-200mg/day E5 i~ » {8 21%;:% 2| 58 S 2R ik D
50%LL [0 o A 5 18— ik 1 3107 5% 58 M B U B FEUEE
e 3 B topiramately i #E i & £% 100-
400mg/day » 77%H")p £ T BR S R w5 KR 1) o
W M — 1718 T o OE O R R R R
400mgy/days 71 {50 2% 5 1k SER 15 12 < topiramatef
T 55 W) 2 A3 8 6 B 9 RO BEOR  f8  RR i 25-
200mg/day » Rk A AT LA Sl SE R e -

Topiramate RAVEITER A IHE ~ g ~ REA
iz~ wEO ~ B S IRERE AR RURSE
fiE R IR - HoAthi D RV B R G ~ Sl
i~ A A MEE IR -

1. Hardebo JE. The involvement of trigeminal substance P
neurons in cluster headache: A hypothesis. Headache
1984;24:294-304.

2. Storer RJ, Akerman S, Shields KG, Goadsby PJ. GABAA

Acta Neurologica Taiwanica Vol 20 No 3 September 2011



224

receptor modulation of trigeminovascular nociceptive neu-
rotransmission by midazolam is antagonized by flumazenil.
Brain Res 2004;1013:188-193.

3. Gallagher RM, Mueller LL, Freitag FG. Divaproex sodium
in the treatment of migraine and cluster headaches. J Am
Osteopath Assoc 2002;102:92-94.

4. El Amrani M, Massiou H, Bousser MG. A negative trial of
sodium valproate in cluster headache: Methodological
issues. Cephalalgia 2002;22:205-208.

5. LeandriM, Luzzani M, Cruccu G, Gottlieb A. Drug resis-
tant cluster headache responding to gabapentin: A pilot
study. Cephalalgia 2001;21:744-746.

6. Schuh-Hofer S, Israel H, Neeb L, Reuter U, Arnold G. The
use of gabapentin in chronic cluster headache patients
refractory to first-line therapy. Eur J Neurol 2007;14:694-
696.

7. Baillie JK, Power I. The mechanism of action of
gabapentin in neuropathic pain. Curr Opin Investig Drugs
2006;7:33-39.

8. Wheeler SD, Carrazana EJ. Topiramate-treated cluster
headache. Neurology 1999;53:234-236.

9. Laainez MJA, Neto W, Jacobs D. Topiramate in the pro-
phylactic treatment of cluster headache. Headache 2003;43:
784-789.

10. Leone M, Dodick D, Rigamonti A, D’ Amico D, Grazzi L,
Mea E, Bussone G. Topiramate in cluster headache prophy-
laxis: An open trial. Cephalagia 2003;23:1001-1002.

11. Huang WY, Lo MC, Wang SJ, Tsai JJ, Wu HM. Topiramate
in prevention of cluster headache in the Taiwanese. Neurol
India 2010;58:284-287.

12. Mathew NT, Kailasam J, Meadors L. Prophylaxis of
migraine, transformed migraine, and cluster headache with
topiramate. Headache 2002;42:796-803.

Wafarin [ llb,D ]

TE—{E B 5518 1 5 5% 1% 58 1 B 5 52 U5
o Sk 34T ZE Y e A M A% HL I v Hh i B )
B A PwafarintEIA T & 2mg/day i » il JEEL T &
LI#EFfinternational normalized ratio (INR){£1.5-1.94(
Bl o e 12 EREIARM » Ak waf arinfh) i A
W A 177 R (50%) 3 F1 % 5% 14 SR 1 L RO IR+
FEAR LU E o AE Ak A 2 BRI R > 2 846 s AR

(11.8%):E F[ b — R -

Waf arinii 25 22 Y & 1F R £ 5 0 o e - {5 )
I ZE B I FHINR [\ —fis Al PR A B A2 1 7
% o HITB IReE 8 ~ 50 2 DL R g i 22
ZIREAEBE o 518 1 5% 5V 9E R R
Do I EECEEVIRIVER] » BIRE BRI AS R
1. Hakim SM. Warfarin for refractory chronic cluster

headache: a randomized pilot study. Headache 2011;51:
713-725.

ARFaE

A B0 18 5 5 1 SRR i S 2 2 TR EE YR R
% (IR AR - ISRl 552
— R A NG T R 0 (B R INGESERA

Ao E o ERPRGE T EEIREESE  HATEE S
VLSRR S L AR IR KR A B TG
B o BEAb o SR Tl FE 0 PR 17 B e 28 R ] 72 — I
FIR A - 7 HITATREA M DEHAIEE (R mfa @ - #2 H
ATAS I > B R T la i 2 e o o T
flrve 8 77 =208 DLUN AR o o 24 KB G 48 BH i
(radiofrequency block of the sphenopalatine ganglion)
@ ¥R SHSEEFBEIR YIEIlT (percutaneous radiofre-
quency rhizotomy)® » = X #f&EEr (trigeminal
nerve section) “RERSCRAIIAANEE > HZ SRS
5 2 BRI RRR AT A e - TR - =X
8RR A A B0 Y B 0 8 — e e 5 B
o AE— 18 MR IR A BT e 2R =
SRS R g A S VIR o R AT IR A TR S
A AAEAR[ 2O o 3G TR FiinaE (gamma knife
radiosurgery ) th & FH A IA 3 55 58 L 9E R - (HACR
A BLEIEFBHEE® -

Ret G2 I - TS LA RE R
PESEIRIIREET® o KL » % N (posterior hypo-
thalamus) ERSHIEFT (deep brain stimulation)
% F R BE 63 A T =5 58 1 SRR i FE B e o H
RITAE 18 1 % 28 1 5 R A8 B e <2 R MR T ol LG ]
B o AR BRI S o TME—RRE
P A IS AT IR SR L A o i R Sl 2 7
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aE B R PR R B IR o R SOR RV A2 52 > (HAE —
1% 60% A TR MK T 1l s 22 > FLBR R AH 2R IR
RAAE o PRSI T 0l & A RIE A IR A A
BE A S MIRE o 0% o J1H IBE A H il B e Ja
B » SR B A —OIRBEA i m e TR R o

PR HEH I (Occipital nerve stimulation) &
VLA 5 — (i 2 208 H a7 RHG %720 - HEliE s
A Z BT S - MR A » (A5 R ¥
12 BEYa B I 18 M s S VR SRR AR > RESH S
A AR =R 5 (1 SR Y LE A813 21 50- 1009 AT 5E
IR RIE AL SR AL P s ~ R al A ~ e LU
KBRS L T

1. Jarrar RG, Black DF, Dodick DW, Davis DH. Outcome of
trigeminal nerve section in the treatment of chronic cluster
headache. Neurology 2003;60:1360-1362.

2. Sanders M, Zuurmond WW. Efficacy of sphenopalatine
ganglion blockade in 66 patients suffering from cluster
headache: A 12- to 70-month follow-up evaluation. J
Neurosurg 1997;87:876-880.

3. Taha JM, Tew JM, Jr. Long-term results of radiofrequency
rhizotomy in the treatment of cluster headache. Headache
1995;35:193-196.

4. Kirkpatrick PJ, O'Brien MD, MacCabe JJ. Trigeminal
nerve section for chronic migrainous neuralgia. Br J
Neurosurg 1993;7:483-490.

5. Matharu MS, Goadsby PJ. Persistence of attacks of cluster
headache after trigeminal nerve root section. Brain
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7. May A, Bahra A, Biichel C, Frackowiak RS, Goadsby PJ.
Hypothalamic activation in cluster headache attacks.
Lancet 1998;352:275-278.
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syndrome. Nat Med 1999;5:732-733.

9. Leone M, Franzini A, Bussone G. Stereotactic stimulation
of posterior hypothalamic gray matter in a patient with
intractable cluster headache. N Engl J Med 2001, 345:
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10. Franzini A, Ferroli P, Leone M, Broggi G. Stimulation of
the posterior hypothalamus for treatment of chronic
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Neurosurgery 2003;52:1095-1101.

11. Leone M, Franzini A, Broggi G, May A, Bussone G. Long-
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Po=per os; iv=intravenous; im=intramuscular; in=intranasal

INR=international normalized ratio
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