
The Contribution of the Micro Dissection
of the Occipital Artery to Surgery

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The oc ci pi tal ar tery has an im por tant ro le in the vas cu la tu re of the scalp. The
aim of this study was to de ter mi ne the ori gin, lo ca ti on, length, si ze, and ad ja cent re gi ons of the oc ci -
pi tal ar tery. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss:: In the pre sent study, oc ci pi tal ar tery types we re eva lu a ted ac-
cor ding to the lo ca ti on, ori gin, di a me ter, length, and co ur se; and in re la ti on to the ar tery with
hypog los sal, gre a ter oc ci pi tal and ac ces sory ner ves by bi la te ral me ti cu lo us ana to mic mic ro dis sec ti -
on un der 4X lo op mag ni fi ca ti on in for ma lin fi xed 14 adult (28 ca ses) ca da vers. RRee  ssuullttss::  The exa mi -
na ti ons re ve a led that the oc ci pi tal ar tery ori gi na ted se pa ra tely from the ex ter nal ca ro tid ar tery in
89% of ca ses. It ori gi na ted from the pos te ri or au ri cu lar ar tery as an oc ci pi to a u ri cu lar com mon trunk
in 11% of ca ses. The hypog los sal ner ve for med an ap pa rent ho ok pro xi mal to the ori gin of the ar-
tery in 52%, dis tal to the ori gin of the ar tery in 4% and at the ori gin of the ar tery in 44%. CCoonncc  lluu  --
ssii  oonn:: In this study, the ana to mi cal da ta of the oc ci pi tal ar tery will help the sur ge ons to ele va te flaps
ba sed on the oc ci pi tal ar tery in a sa fer way as well as to pro tect the ar tery du ring cra ni al and ma x-
il lo fa ci al sur gi cal ap pro ac hes.

KKeeyy  WWoorrddss::  Ana tomy; sur gi cal flaps; sur gery, oral; ne u ro sur gery; mic ro dis sec ti on

ÖÖZZEETT  AAmmaaçç::  Ka fa de ri si kan lan ma sın da ar te ri a oc ci pi ta lis ’in  önem li bir ro lü var dır. Ça lış ma nın
ama cı ok si pi tal ar te rin ori jin, lo kas yon, uzun luk, ça pı ve ya kın çev re sel alan la rı nı araş tır mak tır.
GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Bu ça lış ma da for mol ile fik se edil miş 14 eriş kin ka dav ra da (28 ol gu) 4X’lük
lup bü yüt me al tın da, ar te rin tip le ri, yer le şi mi, ori ji ni, ça pı, uzun lu ğu ve se yir pa ra met re le ri bi la -
te ral ana to mik mik ro di sek si yon yön te mi ile in ce len di. Ar te rin sey ri sı ra sın da ner vus hypog los -
sus, ner vus oc ci pi ta lis ma jor ve ner vus ac ces so ri us ile kom şu luk iliş ki si de ğer len di ril di. BBuull  gguu  llaarr::
Ça lış ma mı zın ve ri le ri ne gö re ar te ri a oc ci pi ta lis ol gu la rın %89’un da di rekt ola rak ar te ri a ca ro tis
ex ter na’ dan kö ken al mak tay dı. Ol gu la rın %11’in de ise “trun cus oc ci pi to a u ri cu la ri s” adı al tın da
or tak bir göv de ola rak ar te ri a au ri cu la ris pos te ri or’ dan ori jin al mak tay dı. Ner vus hypog los sus tüm
olgula rın %4’ün de ar te rin ori ji ni ne gö re dis tal de, %44’ün de ar te rin tam ori ji nin de ve %52’sin de
ar te rin ori ji ni ne gö re prok si mal de, be lir gin bir kan ca şek li oluş tu ra rak sey ret mek tey di. SSoo  nnuuçç::  Bu
ça lış may la or ta ya ko nu lan ar te ri a oc ci pi ta lis ’e ait ana to mik ve ri ler kul la nı la rak cer rah la rın, ar te -
ri a oc ci pi ta lis te mel li vas kü ler flep le ri gü ven li şekil de kal dır ma la rı, ay nı za man da kra ni yal ve mak -
sil lo fa si yal cer ra hi yak la şım lar sı ra sın da ar te ri ko ru ma la rı için bü yük oran da kat kı sağ la na ca ğı
dü şün ce sin de yiz.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Ana to mi; flap cer ra hi si; maksillofasiyal cer ra hi; kra niy al cer ra hi; mik ro di sek si yon
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ORİJİNAL ARAŞTIRMA   

us cu lo cu ta ne o us and fas ci o cu ta ne o us flaps from scalp, neck, su -
boc ci pi tal and del to id re gi ons are im por tant for wi de fa ce de-
fect re cons truc ti on ope ra ti ons.1,2 They are wi dely used in the
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he ad and neck burns or tra u ma con trac tu re, be-
nign or ma lign tu mor ex ci si on or ra di ot he rapy re-
la ted de fect re pa ir ment, alo pe ci a and cos me tic
scar re cons truc ti on ope ra ti ons.2-6 The re are a few
and li mi ted stu di es on the ro le of the oc ci pi tal ar-
tery in flap ope ra ti ons. Whi le so me stu di es in ves -
ti ga ted the dif fe ren ce bet we en ef fec ti ve ness and
func ti on of the oc ci pi tal ar tery flap sur gery met -
hods, ot hers exa mi ned oc ci pi tal ar tery for pos to -
pe ra ti ve tis su e vi a bi lity and pre ven ti on of
comp li ca ti ons.6,7

Ad di ti o nally, pre ser va ti on of the oc ci pi tal ar-
tery branc hes or un ders tan ding the ana to mic cha -
rac te ris tics of ad ja cent re gi ons are im por tant for
pos to pe ra ti ve sur vi val of ne u ro sur gi cal pos te ri or
fos sa ope ra ti ons such as eo si nop hi lic gra nu lo ma of
the skull with du ral in va si on by ele va ting and mo -
ving flaps sa fely.8 The oc ci pi tal ar tery is es sen ti al
for mic ro sur gi cal pos te ri or cir cu la ti on bypass.9

The ar tery is al so used in pa ti ents who un der go
in trac ra ni al to ex trac ra ni al pe dic le bypass anas to -
mo sis to the pos te ri or cir cu la ti on.10,11 On the ot her
hand, va ri a ti ons of the oc ci pi tal ar tery sho uld be
re a li zed for early and ef fi ci ent sur gery for vas cu -
li tis, occ lu si on, ane urysm and emb ryo nic vas cu -
lar ano ma li es.12,13 In ves ti ga tors ha ve drawn
at ten ti on to the ina de qu a te ana to mi cal fe a tu res of
the oc ci pi tal ar tery and the pre sen ce of am bi gu -
ity.14,15

For this re a son, we ai med to exa mi ne the ori-
gin, lo ca ti on, length, si ze, ad ja cent re gi ons of the
oc ci pi tal ar tery, which ha ve a ma jor ro le in scalp
cir cu la ti on in flap sur gery.

MA TE RI AL AND MET HODS
Dis sec ti ons of 14 (12 ma les, 2 fe ma les; age ran ge
55 to 82 ye ars; 28 ca ses) for ma lin fi xed ca da vers
we re per for med un der 4-fold mag ni fi ca ti on with
a lo u pe. The me a su re ments we re ta ken by a fi ne
mic ro ca li per and we re ex pres sed in mil li me ters
and cen ti me ters. Me ti cu lo us mic ro dis sec ti ons of
the su boc ci pi tal re gi on of each ca da ver we re car-
ri ed out over the en ti re cra ni um and then is land
flap was ele va ted bi la te rally. The com mon ca ro -
tid ves sels we re iden ti fi ed in the neck. The oc ci -

pi tal ar te ri es we re se en to ari se from the ex ter nal
ca ro tid ar tery (Figure 1A). The oc ci pi tal ar te ri es
and the ir branc hes we re disp la yed bi la te rally in
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FIGURE 1A-B: Schematic appearance of the occipital artery tree (Lamberty
and Cormack, 1994).
OA: Occipital artery, ECA: External carotid artery, HN: Hypoglossal nerve, AN: Acces-

sory nerve, SM: Sternocleidomastoid muscle, GON: Greater occipital nerve, EOP: Ex-

ternal occipital protuberance ,TM: Trapezius muscle, pp: Piercing point.

FIGURE 2: Flap design (Including occipital artery and vein).
GA: Galea aponeurotica.



each ca da ver by per for ming tan gen ti al dis sec ti on
of the ha iry skin and the sub cu ta ne o us fat tis su e
(Figure 2).

The fol lo wing pa ra me ters (Figure 1A-B, 3) re-
gar ding the oc ci pi tal ar tery we re eva lu a ted: (1) the
lo ca ti on (uni la te ral or bi la te ral); (2) the iden ti fi ca -
ti on of types of the oc ci pi tal ar tery ac cor ding to
the ori gin; (3) the di a me ter of the ar tery at its ori-
gin; (4) the length of the ar tery at its ori gin; (5) its
co ur se; (6) the dis tan ce bet we en the ori gin of the
ar tery and the man dib le; (7) dis tan ce bet we en the
pi er cing po int of the oc ci pi tal ar tery in the ster n-
oc le i do mas to id musc le and the ex ter nal oc ci pi tal
pro tu be ran ce; (8) dis tan ce bet we en the pi er cing
po int of the oc ci pi tal ar tery in the musc le and the
mas to id pro cess; (9) anas to mo ses of the oc ci pi tal
ar tery with the su per fi ci al  tem po ral ar tery and
(10) the pos te ri or au ri cu lar ar tery; (11) the tra pe -
zi us branch of the oc ci pi tal ar tery; (12) the dis tan -
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FIGURE 3: Schematic appearance of the piercing point of occipital artery.
EOP: External occipital protuberance, OA: Occipital artery, MP: Mastoid process, pp: Piercing point 

FIGURE 4: The relationship of occipital artery emerging from SM with the
surrounding tissues is seen.
OA: Oc ci pi tal ar tery, T: Tra pe zi us branch, GON: Gre a ter oc ci pi tal ner ve, TM: Tra pe zi us musc -
le, SM: Ster noc le i do mas to id musc le, EOP: Ex ter nal oc ci pi tal pro tu be ran ce, pp: Pi er cing po int.

FIGURE 5: The distance between the piercing point of the occipital artery
and the external occipital protuberance.
OA: Occipital artery, EOP: External occipital protuberance, pp: Piercing point.



ce bet we en the ar tery pi er cing po int of the tra pe -
zi us musc le and the me di an si ze of the tra pe zi us
branc hes; (13) the re la ti on of the ar tery with the
hypog los sal ner ve; (14) the gre a ter oc ci pi tal ner -
ve; (15) the ac ces sory ner ve and (16) the ster noc -
le i do mas to id musc le. 

RE SULTS

The oc ci pi tal ar tery was the ma in ar tery of the su -
boc ci pi tal re gi on and had evi den ce in all ca ses. The
exa mi na ti ons re ve a led that the ar tery ori gi na ted di-
rectly from the ex ter nal ca ro tid ar tery in 25 ca ses
(89%), and as a com mon trunk with the pos te ri or
au ri cu lar ar tery from the ex ter nal ca ro tid ar tery in
3 ca ses (11%).

Ac cor ding to the man di bu lar ang le, the ori gin
of the oc ci pi tal ar tery was 5-22 mm (me an 13.4
mm) abo ve in 8 (29%) ca ses, 4-32 mm (me an 17.6
mm) be low in 16 (57%) ca ses and at the sa me le vel
in 4 (14%) ca ses.

The oc ci pi tal ar tery emer ged from the pos-
te ri or si de in 22 (88%) ca ses, la te ral si de in 2
(8%) ca ses, and me di al si de in 1 (4%) ca se ac cor -
ding to the lo ca ti on of the ex ter nal ca ro tid ar-
tery. 

The me an si ze of the oc ci pi tal ar tery was 1.9
mm (1.0-3.0 mm) and the me an length was 9.9 cm
(3.4-12.5 cm). In the su boc ci pi tal re gi on, the me an
dis tan ce bet we en the po int of the oc ci pi tal ar tery
pi er cing the ster noc le i do mas to id musc le and the
ex ter nal oc ci pi tal pro tu be ran ce was 4.8 cm (3.9-6.5
cm) and the me an dis tan ce bet we en the pi er cing
po int of the ar tery in the musc le and the lo wer part
of the mas to id pro cess was 5.1 cm (3.9-5.9 cm). In
ad di ti on, the oc ci pi tal ar tery emer ged from the
pos te ri or si de un der the ster noc le i do mas to id mus-
c le en ded af ter me an1.8 cm (0.2-5.9 cm) (Fi gu res
4, 5).

The oc ci pi tal ar tery had anas to mo sis with the
su per fi ci al tem po ral ar tery in 21 (75%) ca ses and
the pos te ri or au ri cu lar ar tery in 16 (57%) ca ses. The
tra pe zi us branch of the oc ci pi tal ar tery was sing le
in 18 (64%) ca ses and do ub le in 10 (36%) ca ses.

One branch was me an 1.5 cm (0.4-4.5 cm) and two
branc hes we re me an 1.4 cm (0.4-2.7 cm) far from
the po int of ar tery pi er cing the tra pe zi us musc le.
The me an si ze of the tra pe zi us branch was me a su -
red 0.9 mm (0.6-1.1 mm) in one branch and 0.8
mm (0.4-0.9 mm) in 2 branc hes.

A re la ti ons hip was pre sent bet we en the oc ci -
pi tal ar tery and the hypog los sal ner ve, pro xi mal to
the ori gi na ti on po int of the ar tery in 14 (52%) ca -
ses, dis tal in 1 (4%) ca se and at the sa me le vel in 13
(44%) ca ses.

The dis tan ce bet we en the po int of the gre a ter
oc ci pi tal ner ve cros sing the oc ci pi tal ar tery and the
ex ter nal oc ci pi tal pro tu be ran ce was me a su red 4.8
cm (2.8-7.2 cm). 

The dis tan ce bet we en the oc ci pi tal ar tery and
the ac ces sory ner ve cros sing the oc ci pi tal ar tery at
its ori gin was de ter mi ned 2.7 cm (0.6-4.3 cm). In
all ca ses, the oc ci pi tal ar tery was co ve red by the
ster noc le i do mas to id musc le. All ot her me a su rab le
da ta are lis ted in Tab le 1.

DIS CUS SI ON

Sin ce the oc ci pi tal ar tery is a con ve ni ent and fe -
a sib le nut ri ti on supply for flap sur gery, it is pre -
fe rab le in wi de fa ce and scalp de fect re cons-
truc ti ons by ma xil lo fa ci al and plas tic sur ge ons.6

For that re a son it is im por tant to know the ana -
to mi cal fe a tu res of the ar tery in de ta il for sur gi -
cal suc cess.

In our study, exa mi na ti ons re ve a led that the
oc ci pi tal ar tery ori gi na ted from the ex ter nal ca ro -
tid ar tery in 98% of the ca ses, which is si mi lar to
nor mal ana tomy.16 The oc ci pi tal ar tery is known to
ari se from the pos te ri or si de of the ex ter nal ca ro tid
ar tery.17 Ho we ver, we fo und that the ar tery ori gi -
na ted from the pos te ri or in 88%, the la te ral in 8%,
and the me di al in 4%. 

The me an si ze of the ar tery was me a su red by
qu i te a few aut hors.16,18 In our study, the me an
ori gi nal si ze of the oc ci pi tal ar tery was de tec ted
1.9 mm, and its me an length was 9.9 mm. The -
se re sults are si mi lar to tho se of the ot her aut-
hors. 

Edizer  ve ark. Anatomi
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Parameters Description Mean mm Minimum Mm Maximum mm

1 Origin level (according to MA):  Above 13.4 5 22

2 Origin level (according to MA): Below 17.6 4 32

3 Diameter (at origin) 1.9 1.0 3.0

4 Length 99 34 125

5 Distance between piercing point of sternocleidomastoid muscle and EOP 48 39 65

6 Distance between piercing point of sternocleidomastoid muscle and lower tip of MP 51 39 59

7 Distance of  the artery emerged from  sternocleidomastoid muscle 18 2 59

8 Distance between piercing point of  trapezius muscle and 1 branch sample 15 4 45

9 Distance between piercing point of  trapezius muscle and 2 branch sample 14 4 27

10 Mean size of r. trapezius in 1 branch 0.9 0.6 1.1

11 Mean size of r. trapezius in 1 branch 0.8 0.4 0.9

12 Distance of the OA junction and greater occipital nerve to EOP 48 28 72

13 Distance of the OA junction and AN  to origin 27 6 43

TABLE 1: Data list used in the evaluation of the occipital artery.

MA: Mandibular angle, OA: Occipital artery, AN: Accessory nerve, EOP: External occipital protuberance, MP: Mastoid process.

Many vas cu lar anas to mo ses bet we en the oc ci -
pi tal ar tery, the pos te ri or au ri cu lar ar tery and the
su per fi ci al tem po ral ar tery branc hes we re shown
by many in ves ti ga ti ons.15,19-21 The fin ding in our
study that the anas to mo ses ra ti o of the oc ci pi tal ar-
tery with the su per fi ci al tem po ral ar tery and the
pos te ri or au ri cu lar ar tery was 75% and 57%, res -
pec ti vely se ems to dif fer from the re sults of ot her
stu di es. Con si de ring our da ta to get her with the
pre vi o us stu di es, we think that the flaps ha ve be en
tho ught to be re mo ved sa fely by the ir supp le men -
tary ar tery or anas to mo ses in or der to in cre a se pos -
to pe ra ti ve sur vi ve.

Clas si cally the oc ci pi tal ar tery en ters in to the
ster noc le i do mas to id musc le 1.5 to 2.0 cm to the an-
te ri or mar gin.22 The po int whe re the oc ci pi tal ar-
tery en ters the ster noc le i do mas to id musc le and
then co mes out to the sur fa ce up to 4.0 cm un der
the pro cess is de ter mi ned the re fe ren ce po int.23 In
our study, the ar tery emer ged from a me an of 1.8
cm un der the pos te ri or si de of the musc le. Thus,
we me a su red the dis tan ce bet we en the ar te ri es co -
ming out to the sur fa ce af ter pi er cing the musc le
and the ex ter nal oc ci pi tal pro tu be ran ce and the
mas to id pro cess to help sur ge ons and to de ter mi ne
qu an ti ta ti ve cri te ri a. The dis tan ces we re 4.8 cm and
5.1 cm, res pec ti vely. 

Stu di es re port that the oc ci pi tal ar tery gi ves
the tra pe zi us branch on the mas to id pro cess le vel;
the branch’s pi er cing po int of the musc le is at the
be gin ning po int of the su pe ri or nuc hal li ne of the
oc ci pi tal bo ne. In up per tra pe zi us mus cu lo cu ta -
ne o us flap sur gery, re fe ren ce po int de ter mi ned to
ele va te flap bor ders is the su pe ri or nuc hal li ne; it
is im por tant for flap vi a bi lity to de ter mi ne the ar-
te ri es supp lying the flap in de ta il and to pre ser ve
them du ring sur gery.23 For this re a son in our
study we al so de ter mi ned the tra pe zi us branch of
the oc ci pi tal ar tery and the dis tan ce bet we en the
branch pi er cing po int of the tra pe zi us musc le and
I and II branc hes. To help flap sur gery we tri ed to
de ter mi ne the ana to mi cal cha rac te ris tics of the ar-
te ri es. 

Re ports sug gest that the gre a ter oc ci pi tal ner -
ve cros ses the oc ci pi tal ar tery up to 4 cm la te ral
to the ex ter nal oc ci pi tal pro tu be ran ce.23 Schmidt
et al sug ges ted that the oc ci pi tal ar tery bi opsy sho -
uld be per for med bet we en 4 to 5 cm la te ral and 1
to 3 cm pro xi mal si de of the ex ter nal oc ci pi tal pro-
tu be ran ce to avo id oc ci pi tal ar tery da ma ge in vas-
cu li tis.21 In cli ni cal tri als to in ves ti ga te he a dac he
eti o logy, ana to mi cal re la ti ons hip bet we en the gre -
a ter oc ci pi tal ner ve and ar tery co ur se sho uld be
dis cus sed to get her.24 Sur gery text bo oks sug gest
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