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R/ A% (supraorbital nerve; SON) & KTATHAMRE (greater
occipital nerve; GON) % 2 & 3 2 RRBHMREHEL, BHEZ OKER
R ERT ABEMETH B, FNEIUCTE MRS (IR
PR - R AELAZ ENH Y, HEROEND
WHCZIT o N5, fEk “FRENT &Sz OB
JOHIZ, SHFE G O IR TS B R R 2 i L TR
L2 b DOVHFAES B 2 EWTAER L2742 Y, SEHEHR R
fTano25%.

AR TIEI NS ORFFESHE MER %, M5 & SVRHGE O
S SBEEL L, HE T U SRR RS- % 5
VA RIS B il 5.

ARES #0425 (supraorbital neuralgia)

] 5 BE 8 732858 2 B International Classification of Headache
Disorders 2" Edition (ICHD-2)" (235 >C45 3 & BHEpHE
i, AR - —REEERE R X oo om0t T8
A TDLIDIHENTWS (52— F136). "SON X
AL oD 9 B IRES R E 3 X OIS M |2 A U 20 A
Tdh ) BWriEiEix, A FEIEME L 72138 O JR & 25 SON
TR O 5 B R L YRS L OREENATE 4 5, B,
JEIR IR L UNEE oM i2dh b, C. FFTMEEELY b 5
W72 SON 7' v 7 F 7213 AR EIIT I & D i ITTH R T 5,

Td b, SON IEHL (Z MRS 1 BCCRCE) ISR 3 %
g% & 703 =3, EHBENRE (U O E S -
MEFER L), REMNIRZE (5 - SOEREZR &), Wik
a7 EDBI S NG LEEREE 2D, B, 2013 4E125E
# &N 7z, ICHD-2 DUETAEITH % ICHD-3 beta” T,
AR A 1Ll B ST %, ICHD-3 beta (235 CHRE
RIS T 20, SHMREEOY T 74— LA THD
painful trigeminal neuropathy attributed to other disorder (%348
J—F13.1.26) TH Y, ICHD-3 ®IER[bIZE b v, &
Wiz e L COMRE ka3 S s RIAATH 5.

1) SON O fl

AR B & B0 2 EAT 2 A (= 30MHREEE 1 o
MRESAERA) (%, MRS LA o B 82546 9 2 PR
(EHL BifE) ZHRES LB bony exit % £ CHISHI R & 1249
A MUK (SON) 124309 % (Fig. 1). SON @ bony exit
DOIGIRIE 7 FIZHI5> S A1, one notch 25%) 60%, one foramen
BHI20% LRI ED LA, U EEZEORVIEIS, #i—
> F 97O medial notch & lateral foramen, two foramina, two
notches, notch % foramen % f77F L %2\ % @, medial foramen
& lateral notch & 72 5 ¥ (Fig. 2). —fkf#E3 1213 SON exit
D% { 1L onenotch TH Y, & X2 one foramen T 5 & ZLifk
ENTELD, ZO2WAI80%% D2 LIk,
TARDSIEAT IR OMEEIE, 23%ICBE 2\, BEx ki
ETND exit OHEEL, IEFHED S single exit T TlE, 22~
40mm (P 319mm)?, BXY, 15~33mm (7 25 mm)®,
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IR S single exit ¥ TlE, 5~32mm (*F39 184 mm) O
WEAH s Y. EHEE, NS OWEHILEIL Y.

IR i h & foramen $ TOE S 1d 1~19 mm & EAEEDS
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Fig. 1 Diagram showing the course of the medial (superficial) and
lateral (deep) branches of the supraorbital nerve (SON).

Tiny branches from the medial branch pass through the lower
frontalis muscle at different levels (arrows), run cephalad over the
muscle and innervate the forehead scalp. The course of the lateral
branch is cephalad and lateral across the forehead between the galea
aponeurotica and periosteum. It runs parallel to the temporal line
and finally reaches the frontoparietal scalp as tiny branches piercing
the galea (arrowheads). The corrugator supercilii muscle, the deepest
muscle in the supraorbital region, is pierced by the SON.

(From Shimizu S, Osawa S, Oka H, et al. Surgical anatomy of the
supraorbital and greater occipital nerves. In: Sakata K, editor.
Surgical anatomy for microneurosurgery XX—Microsurgical anatomy
for daily neurosurgical practice. Tokyo: SciMed; 2008. p. 3-12)
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KEW? BEfIfEIZH 5 supraorbital foramen O FER o FE
1, IR B0 T Ty ST SON ~RIFESE ST E L 2
WIREME DS S 2 L (Fig. 3), BASEMT CHRE L% TR %
iz 2B SON AR STV 2 & THh S . SON exit
DNY T—3 3 1 3-DCT 12 & Y EHliAsTTaETH % (Fig. 4).

SON 7% single exit 7* 5 U 21EH V>, 75% 132 D exit & 3k

R & L Callaf L 721212, medial branch & lateral branch 12
SIS % 7%, 25% 41 exit PICY CISHIAIZAMBE L T °.
Double exit DiXdH 1, P & AHHl D& exit ~Z 11211 medial

(27% B1

C1
(19.8 %) (42%
M o, 0% o

E
wioa OO

Fig. 2 Reported variations (type A-E) and frequency of the bony
exit of the supraorbital nerve. The incidence of completely
symmetric exits is 23%.

(From Shimizu S, Osawa S, Oka H, et al. Surgical anatomy of the
supraorbital and greater occipital nerves. In: Sakata K, editor.
Surgical anatomy for microneurosurgery XX—Microsurgical anatomy
for daily neurosurgical practice. Tokyo: SciMed; 2008. p. 3-12).

Fig. 3 Nerve block in patients with a high-positioned supraorbital foramen.

Nerve block agents injected at the superior orbital rim (asterisk) may not reach the supraorbital nerve (SON).

(From Shimizu S, Osawa S, Oka H, et al. Surgical anatomy of the supraorbital and greater occipital nerves. In:

Sakata K, editor. Surgical anatomy for microneurosurgery XX—Microsurgical anatomy for daily neurosurgical

practice. Tokyo: SciMed; 2008. p. 3-12).
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Fig. 4 3D computed tomograph clearly depicting supraorbital nerve exits: (A) foramen, (B) notch,

(C) medial foramen (arrow) and lateral notch (arrowhead).

(From Shimizu S, Osawa S, Oka H, et al. Surgical anatomy of the supraorbital and greater occipital

nerves. In: Sakata K, editor. Surgical anatomy for microneurosurgery XX—Microsurgical anatomy for
daily neurosurgical practice. Tokyo: SciMed; 2008. p. 3-12).

branch & lateral branch A%[A] %) .

Bony exit Pl7# C medial branch (&8 6 (2 E D /Nt & 7
D, RIS ORI 5 FTORE A 75 & CTRISER & B @
+57 (Fig. 1. 0%, FEEFEEFRICEADY 2055
IZFETL, AIEMOBRIER % XM 5. Lateral branch 3
H—omiEs LT, MEHEEET LI &2, MRS
FEOM% LT3 4. 20ETIE, BiEEORRETIE, A
SHONMZ Z oM EPEL, WREAIZET 2 EHTCTHH
WZIaze9 . S TT/ANVGRLE Y, THARIENE &2 B L, BHTEH
DIRR L 728 OBEE KR L2 XY 5. TOHEITT HEOHM
#7205, medial branch (d superficial branch &, lateral branch
I% deep branch & b IFRFS L 5.

2) FEEEUEIRES RS O B Tl

FER B OIEEIVEFM 2 BRI RS MEAR 5 _F s
OB FAT XS S 7.

W UDIZHIERBEOH 5 HEEREDS, rejuvenation procedure
GERY 2B E LEMOBIY ) %2178 2Ahm#E
(79.5%) \ZHERDVLET L ERBRENLY. ZOFH
TIEBERS (corrugator supercilii muscle. [RE_EAFH O RE

HICH ) IERICHER: A AR H % 1 Fig. 1) 28I LC
BY, TNICE YR EEET 5 SON OBILA R S 7z
RSN TS,

Z DIEHEREERIZ 3D X prospective (2SI |2 BEE 75 U Bk
REAL2MEDNDHZ Y. ARARY ) X AHRE YIEHIIE
B LIRS 4% 2 & T SON ORIE % fiFlR L, fEREFHED A
SN % FAIRE LT D, 95% AT R OFEIRSE A A
L, T AR Y ) X A test injection 1 ETFATRIA
DFMHEHATH o7z ). IO OWME TR (FHIC
VETH R ) O EREE & LT SON 12 b #HEHYiEHE D
FHAH D EEZRELTVD.

%IEMHIZRE (occipital neuralgia)

ICHD-2" 125\ T8 38 BEERMER, it - — kit
IR B £ N ZFOMOTEROT O T 5 4 70 121258
NTwa (53— F138). “GON, /NEFHMEE /21353 %
BHARHE O SRR AR U 2 D28 < L9 22 A (jabbing
pain), FEMKECIZRFTERE" THY, BWEEEL A
FEEMEORNFS A5 GON, /NERTEMRE F 721358 3 MO W
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Fig. 5 Scalp markings in a patient with greater occipital neuralgia.
Occipital artery pulsation (arrow) is palpable at the site of tender-
ness (arrowhead). The crosshair shows the external occipital protu-
berance.

TN 1 DL EOFEAEIHIZE L, ) 9 <A HFEAE R B
WZHRE T A 1EH VD HILUTEE L aviddb b dh b, B T
xR AE LICh L (Fig. 5), C. BEAEELY & bzt
BT H Y 212X D IHARE IS 5, ThDH. PRI
R T HEST HR15 - SIS AT AT O - 18 1kBIET )
%7 < F - atlantoaxial ligament O @R - L5R L 7245 BHIR -
C1-C2 BAHIIE - Chiari #77 - BRI % L DG EMAETEL B
ZEDPHMONTRLN Y, KSR TH S,

1) RIEEMRE (GON, /NMETEMRE) o fE]

GON X C2 OB TH Y, % 5 LRI KIS
2T A, Cl, C2SiMEMES 204U, A L-lRkIds
BI~NEATT 2 25015 D IS LEEIER % BATT 5. RED
SNEIC TR, BHER, VRS OB & AT LB IZE
2% (Fig.6). GONIZZINEDOHD S b ISl % SRICE
W5 (90%) ¥ Z OEEEAIZIMETARSE D EM 3 cm,
Ed 5% 1L5em & £ GON OIFFEE ORI & 72 5
MR & T UERHG % GON AT 2 3134 4 45%, 7.5%
LEND Y. B EOE T TIE GON ZAMIAS 4T L TL
HIEHEEIR & e L, HAIAIC GON AR EEENIR & 0 &/E 12
&5 ' (Fig. 6A).

MR L C2 & C3DOBMD S A L, BIEESOIMIE (F
Itadi) EET 5. WERFLEMHBFIITV EATL, B2 D
#16~7cm, NESLTHEDPSH 4~6 cm EANZB W CTHEEFL
R SR TICHNS. & S 2 Eams 5 .

2) FEFEVE RIS O B Tl

RS B BEANAE NG O PRAFHEI I BUm A, Py B e e,
SEME T —, RIPFTRRIEE IS X B BRI 70 7 R RS
W7z &3 573, TNHDER L BNTIE, AR E O

HHAARR, BT EAMIZHES S8 2 BRI (fh
RWIFEEICL 270y 7, SREEEREEED), BRI
PEHBZ b TEZY, EAEIAEDFK L LT GON 12
RGN RIS 280 (TRBELR R - PRBEEDIR - ) >/ i)
EE &, BRIEAMREOREE & A L 2 BT SEAT ST
Y-y

a) PRIEMRETEORBIEIC LT

Cervicogenic headache ®JF[A%% GON ORI EBERIZ H
B E LT, [AETOMBREEN 2 61T L 22 3E 2 T, i
EZIZ1E 82% THERI R AT Z S 724, FEREIY IS 1L
FE L7z, ik 16 » H O T pain free 13 6.9% DA TH > 72
Vv EEARDERE LT, GON OBALH DOEREIA
T CTh o Eelk, BHLAMEIRD & 0 A (GEERG T
SEEHG O BEEER) 12 o IR, MRORFERIC L 5
BAE (HIEITRT 2 PO B AZED A S ILTz) HAHESE
E, GON ~DOFFEFIBERT 1ZEh D SN LR L T\W 5.

T HIRBEHOTER D 9 B, suboccipital area |55 % 7~
BlE IR E L7z GON~OMREHBER " b B Z b T 5,
SEFER O B HIE I & ) GON 8B AR O Bl TR - 38
BHansEHz, WAREEREIIE L GON offifE 7 a v
7 ISE R T & R R\ SRR & BT L 7o TR
FROMIBH O E BT 5 HEY TIIEVERERERL
7o LA, RIEATICINZ X0 3R O £ T O T
L7z, 12~38 7 H (F3928.7 » H) OEIEHZT pain relief A
TR, ->7-b 00, EEOBEE ZIIHH, 50
WEAUH AR I LEgsE L7z & v .

BHEHEE O EHERDOTRKRD > 1) — X (206 1) T,
GON DO I BEAMT, GON & /NARFMREO IR, /NI
BOYIBE, OWFNrIiinz, MEICHEHEST 2 v iRk
BHE)EIROUIR D B b T b, IO visual analogue
scale (2 B1F % 50% LL E DA 80.6% T (Z 09 HIKIFIH
K1k 43.4%) ZHNT05.

HBINSOFNE, GON O B #E T ORILAHFEE %
HEUDETHRICEDEBI bR TWLY, B TOMM
SARET T GON OBITHIC M RIZA SN T v 9,

b) SHELEBIC L B GON ~OHFEIR LT

SHERETNZ X 5 GON O HEME I AT K B AR O # 7
EREL, ThERAETLOREEDSSH 2 . EHEE
(JE ) Tld GON i EAMRAL L, TEEEWT O TiEic THEE-
g Nns. Lo LFEGEE YRS % & GON (& B~
L, BREM@EsNG. SERE (hE) cidcleczo
BEMOESIEEAT 5. Lo L GON @ pinch (&£ U ¢
GON \ilifg 4 5. SAZE e < i [\l hE i 1a o x> C1 422
RIZETA~NBEIL, ZhICL ) 2 2% 5 THEsH 2
e GON % 9 5. D% ) GON ~OFHFEE) 2 X 2
TN S 2R L T R O A FL AR ORI & IR DR 12 & B I
HEORTHY, INLLUIOEIITHEESI RV, LT
EOFGERC L) BEB ORI S NS R FET
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Fig. 6 Cadaver demonstration (left side) showing the anatomic relationships between the greater occipital

nerve (GON) and adjacent structures that can interfere with the nerve, i.e. the occipital artery (OA),

trapezius muscle, semispinalis capitis muscle, and inferior oblique muscle.

A: In the subcutaneous layer the GON arises from underneath the trapezius muscle, runs in the superior
direction, and crosses the trunk of the OA arriving from the anterolateral region. The GON is situated above
the OA at the crossing in the region of the superior nuchal line. Dashed lines show the courses of the GON
and OA beneath the muscles. Arrows point to sites of potential interference with the nerve.

B: Retraction of the trapezius and splenius capitis muscles shows the OA running beneath the splenius capitis
muscle, and the GON piercing the semispinalis capitis muscle. The arrow points to the site of potential interfer-
ence with the nerve.

C: Entire course of the GON. After arising from the dorsal ramus at C2, the GON runs just caudal to the inferior
oblique muscle and bends to ascend toward the occipital area. The arrow points to the site of potential
interference with the nerve.

(From Shimizu S, Osawa S, Oka H, et al. Surgical anatomy of the supraorbital and greater occipital nerves.
In: Sakata K, editor. Surgical anatomy for microneurosurgery XX—Microsurgical anatomy for daily neurosurgical

practice. Tokyo: SciMed; 2008. p. 3-12).

CENBIICARE LTS,

Z @ dynamic study D55 % BEHRISH L7205 > 2% 5.
3OO (BURAIT G- 8% T 14D LF 9 5, C2 il
REI7 Ty 21X VIEEOEMSZ 5N A, SHHEIEICLD
PORASHER EIND) &im/z 3 10 Bl H AR 12 T EEH
DOFIELINT % 3 Z 72\ visual analogue scale 1= T OISR,
LD R OERHINOLEFEA 2 Szl v,

c) REHIRKIC X D GON ORI LT
KA BRI O ESF - e 12 EEE LI L LIEA S
N, ZOEFMIC—3 L CREBIROBEIRA SN S (Fig. 5).

COHEFENS, FEEHESIT RO GON & HEEHE) IR D57
(Fig. 6A) H3EH @ generator & 7 AW REME L, [A]#H GON 2%
BIEMOR G & % R ZIRE L2, BEICBVTHE
FHBIARDIABIIC L 2 GON D& A =D& L TBY, KWl
BYIZ 1L GON IZIZFABHE)IR & 287243 B H ISR A b,
UG ARF IS B AN = RO TIIRIC X 2 EIE
R TV, BRI - S o= MR
THLNDHR ™ ZFEHTE %2722, ik GON A°
HHOER MR TDH ) = LD root entry zone (2 1E L ETIR
DOHENZ L B 5 A — VIR H o 72720000 Ltz v,

C O R B D < 1 B AR IR E B LS 9 B B AR A
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Fig. 7 Drawings showing the sensory nerves of the scalp at risk for iatrogenic damage during craniotomy.

Their damage may result in post-craniotomy headache. A: Supraorbital nerve (SON) in a frontal craniotomy.

B: Greater occipital nerve (GON) in a midline suboccipital craniotomy. C: Lesser occipital nerve (LON) in a

lateral suboccipital craniotomy. The thick line and the shaded area show the scalp incision and the area of

the craniotomy, respectively.

2011 4EICIZ Lo THUE ST 5 2 J 5 BE A0 R85 1)
IZBWT, GON & =T LHEBMRAZUEL, 14E22
LBIRICTEIROBRIIALN o/ E v EHIZZD
BRIEAR TR L 7= BB IR OB 2 ik a2 T, Igs 4%
DOFTRITA LT, L% 2 REEIRAS GON & Hfilt 3 % D A
T, BREMEROBKE ) 25 2 EDFEHIN TN,

BSEIT#4 58 (post-craniotomy headache)

ICHD-2" 125V T2 ZRUEHOH DS 75 47
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20DH T T+ — LI END.

YHEZ OB EEARED AT B 720, &5 W A FHBE T
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3 5.
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Abstract

Scalp neuralgia and headache elicited by cranial superficial anatomical causes:
supraorbital neuralgia, occipital neuralgia, and post-craniotomy headache

Satoru Shimizu, M.D."”

UDepartment of Neurosurgery, Yokohama Stroke and Brain Center

Most scalp neuralgias are supraorbital or occipital. Although they have been considered idiopathic, recent studies
revealed that some were attributable to mechanical irritation with the peripheral nerve of the scalp by superficial
anatomical cranial structures. Supraorbital neuralgia involves entrapment of the supraorbital nerve by the facial muscle,
and occipital neuralgia involves entrapment of occipital nerves, mainly the greater occipital nerve, by the semispinalis
capitis muscle. Contact between the occipital artery and the greater occipital nerve in the scalp may also be causative.
Decompression surgery to address these neuralgias has been reported. As headache after craniotomy is the result of
iatrogenic injury to the peripheral nerve of the scalp, post-craniotomy headache should be considered as a differential
diagnosis.

(Clin Neurol 2014;54:387-394)
Key words: supraorbital neuralgia, occipital neuralgia, post-craniotomy headache, anatomy, surgery




