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SUPERFICIAL MUSCULAR APONEUROTIC
SISTEM ANATOMISI

Zehra Seznur KASAR!?

1. GIRIS

Yuzun o©nemli bir anatomik yapis1 (tabakasi) olan
Superficial Muscular Aponeurotic Sistem (SMAS), ilk kez 1976
yilinda Mitz ve Peyronie tarafindan tanimlanmistir. Plastik
cerrahlar ve anatomistler tarafindan bilinmekte olan bu yiizeysel
fasyaya ait bilgiler, yliz germe cerrahi operasyonlari ve taze
kadavra diseksiyonlar1 sayesinde elde edilmistir. SMAS, yuzin
yuzeyel ve derin yag doku kompartimanlarini ayirir. SMAS,
kranialde fascia temporalis’in yiizeyel yapragima kaudalde m.
platysma'ya baglanir. M. frontalis ve m. orbicularis oculi'nin
pars orbitalis’i ile ayn1 diizlemdedir. Glinlimlzde giderek artan
yuzli  genglestirmeye yonelik cerrahi ve dermatolojik
muidahaleler i¢in SMAS''n anatomisini ve fonksiyonunu
anlamak, daha tatmin edici ve basarili sonuclarin elde edilmesini
saglar. Ayrica SMAS’in anlasilmas1 ylze yonelik her turli
yumusak doku cerrahi girisimde komplikasyon riskini
azaltilmasi acisindan da Kkritik 6neme sahiptir. Bu sebeple, bu
kitap bolimunde SMAS'In anatomik yapisi ve fonksiyonundan
bahsedilmektedir.

1 Dr., Aydin Adnan Menderes Universitesi, Nazilli Saglik Hizmetleri Meslek

Yiiksekokulu, Fizyoterapi Programi, zehra.kasar@adu.edu.tr, ORCID: 0000-
0001-9226-0659.
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2. SMAS TANIMLANMASI

Superficial Muscular Aponeurotic Sistem (SMAS), ilk
kez 1976 yilinda Mitz ve Peyronie tarafindan yiiz derisinin
altinda bukkal bolge ve parotis bolgesinde daha yogun sekilde
yer alan subkutan fibromiiskiiler bir yap1 olarak tanimlanmistir
(Mitz ve Peyronie, 1976). Bu tarihten itibaren SMAS'in yapisini
arastiran birbirinden farkli goriisleri savunan birgok caligma
yayinlanmistir (Thaller ve ark., 1990; Larrabee, Makielski ve
Henderson, 2004; Ghassemi ve ark., 2003). Anatomik olarak
SMAS, yiiz derisinin ve yiiziin yiizeyel fasyasinin altinda yer
alan mimik kaslarin1 yiiz derisinin dermis tabakasina baglayan
kollajen ve elastik lifler ile yag dokusundan olusan yUzin
fonksiyonel bir birimi olarak tarif edilmistir (Ghassemi ve ark.,
2003).

Literatiirde SMAS'm simurlari, bolgesel devamliligi ve
komsu yapilarla olan iliskisi hakkinda farkli goriisler vardir.
Ozellikle bu konuyu agikliga kavusturmak igin taze kadavralar
tizerinde yapilan diseksiyon c¢aligmalari, yiizii olusturan
tabakalarin ve SMAS’1n daha dogru anlagilmasina yardimci olur
(Gardetto ve ark., 2003).

Mitz ve ark. (1976) SMAS’1 parotis bolgesi ve bukkal
bolgede yer alan yiizeyel kas ve aponevrotik sistem olarak tarif
ederken Wassef, derinin derin katmanlarinda da stireklilik
gosteren fibromiiskiiler tabaka olarak tanimlamistir (Mitz ve
Peyronie, 1976; Wassef, 1987). Thaller ve ark. (1990)
aragtirmalarinda SMAS'in yiizii kaplayan, kranial yonde m.
frontalis’e, kaudal yonde m. platysma’ya tutunan ayri bir yap1
oldugu sonucuna varmistir. Owsley (1983) SMAS'in sulcus
nasolabialis’te sonlandigini ileri siirerken, Calisgkan ve ark.
(2020) Manyetik rezosans (MR) goriintiileri izerinden yaptiklar
radyolojik ¢aligmalarinda ise SMAS'!n sulcus nasolabialis’te
sonlandigina dair herhangi bir kanmit elde etmemislerdir.
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Gardetto ve ark., (2003) SMAS'm temporal bolgede
bulunmadigin1 savunurken bazi arastirmacilar ise SMAS'In
yuzeysel temporal fasya, temporoparietal fasya veya galea
aponeurotica ile yakin iliski halinde oldugunu saptamiglardir
(Larrabee, Makielski ve Henderson, 2004; Evans, 2017). Okuda
ve ark. (2021) Bilgisayarli tomografi (BT) goruntileri Gzerinde
yaptiklart bir arastirmada SMAS’1n, st yliziinde yer alan galea
aponeuratica ile daha siki bir baglanti halinde iken, alt yizinde
bulunan derin temporal fasyanin yiizeyel yapragi ile daha
gevsek baglanti kurdugunu ortaya koymustur. Ayni g¢alisma
SMAS’1, BT goruntuleri Uzerinde bukkal bolgede deri alt1 yag
dokular1 i¢inde acikc¢a goriilebilen lifli membrandz bir yapi
olarak tespit etmistir.

SMAS, genellikle yapilan ¢alismalarda parotis bezinin
fasyasi ile siki baglanti halinde oldugu ortaya konmustur. Buna
karsilik, baz1 ¢aligmalar bukkal bolgede SMAS'In olmadigini
veya bukkal boélge ve/veya parotis bolgesi tzerinde SMAS'in
sinirli bir dagilimi oldugunu belirtmistir (Gardetto ve ark.,
2003).

Plastik cerrahlar ve anatomistler tarafindan bilinmekte
olan bu ylzeyel fasyaya ait bilgiler, yiz germe cerrahi
operasyonlar1 ve taze kadavra diseksiyonlar1 sayesinde elde
edilmistir. Plastik cerrahlar ve anatomistler disinda, bu fasya
yapist gunimuzde bas ve boyun cerrahlari tarafindan yaygin
olarak  bilinmemektedir. SMAS, klinisyenler tarafindan
genellikle anatomik bir yap1 olarak kabul edilmis olsa da heniiz
anatomi terminolojisine tam olarak yerlesmemistir (Watanabe
ve ark., 2021; Ferreira ve ark., 2011). Periyodik olarak
giincellenen anatomi ders kitab1 olan Gray’s Anatomy bu fasya
yapisindan bahsederken diger anatomi ders kitaplarinin ¢ogunda
bu yap1 hakkinda bilgi yer almamaktadir (Standring, 2020).
Anatomi kitaplarinda genellikle yiiziin anatomik yapilarindan
bahsederken “mimik kaslart ve m. platysma, fascia
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superficialis’in iki yapragi arasinda bulunur” seklinde ifade
edilmektedir (Arinc1 ve Elhan, 2020: Gékmen ve Erturk, 2003).
Halbuki yuzde bulunan mimik kaslar1 ile 6nemli yapilar1 (arter,
ven, yizeyel sinirler vb.) orten yiiziin 6nemli bir tabakas1 olan
SMAS, bulunmaktadir (Sekil 1). Bu nedenle, bu Kkitap
boliimiinde, SMAS'in anatomik yapist hakkinda bilgi vermek ve
literatiire katkida bulunmak amaglanmistir.

Sekil 1. YUzUn Anatomik Tabakalari
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3. SMAS ANATOMIK YAPISI VE FONKSiYONU

SMAS, mimik kaslar1 ve dermisi birbirine baglayan
kollajen ve elastik lifler ile yag dokudan olusan bir agdir
(Macchi ve ark, 2010). SMAS, tabakasi tiim yiize yayilmistir.
Temel olarak mimik kaslarini kaplayan apondrotik bir maske
olarak diisiiniilebilir (Whitney ve ark., 2023). Birgok cerrah, yiiz
germe ameliyatlar1 sirasinda diseksiyon yaparak bu bilgiyi
desteklemistir. Bu fasyal yap1, ylizdeki yag dokularini yiizeysel
ve derin yaglar olarak ikiye ayirir (Watanabe ve ark., 2021).
SMAS, medialde m. zygomaticus major ve m. zygomaticus
minor, lateralde ise fascia parotidea’ya baglanir (Okuda ve ark.,
2021). SMAS, yukarida fascia temporalis’in yiizeyel yaprag: ve
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m. frontalis ile asagida m. platysma ile biitiinlesir (Okuda ve
ark., 2021; Whitney ve ark., 2023).

SMAS'In simirlar1 ile temporoparietal fasya ve parotis
bezi fasyasindan ayr1 mi yoksa bu yapilarla siki baglant1 halinde
mi oldugu konusunda halen devam eden bir tartigmalar vardir.
Gardetto ve ark. (2003) SMAS'in yalnizca parotis bolgesinde var
oldugunu ileri stirmiistiir. Temporal bolgede SMAS"n yiizeysel
temporal fasya ile devam ettigi bildirilmektedir. Ancak bazi
arastirmacilar bu bilgiyi desteklememektedir (Gardetto ve ark.
2003; De la Cuadra-Blanco ve ark., 2013). SMAS’in dudak
bolgesindeki varligi da tartismalidir. Ornegin, Yousif ve ark.
(1994) SMAS'In sadece iist dudakta bulundugunu iddia ederken
baz1 yazarlar dudak bolgesinde bulunmadigini ileri stirmislerdir
(Gardetto ve ark. 2003; Delmar, 1994).

Baz1 aragtirmacilar bu aponoérotik yapinin varligindan
sliphe ediyor olsa da yapilan son ¢aligmalar SMAS"In fascia
parotidea ve fascia parotideo-masseterica’nin Yylzeyelinde
tamamen ayri bir tabaka oldugu parotis fasyasinin yiizeysel
yapragia sikica baglanti kurdugu konusunda hem fikirdir.
SMAS, galea aponeurotica’dan m. platysma’ya kadar kadar
uzanan anatomik bir yapidir (Macchi ve ark., 2010; Sandulescu
ve ark., 2018). Bu bilgi embriyolojik bir c¢alisma ile de
dogrulanmigtir (Tzafetta ve Terzis, 2010). Buna karsilik
karsilagtirmali bagka bir embriyolojik calisma, m. platysma’ya
kadar devam eden fasyanin SMAS degil yiiziin derin fasyasini
olusturan fascia parotidea’nin yiizeyel yapragi oldugunu ileri
sUrmiistiir (Jost ve Levet,1984).

SMAS, yiiziin derin fasyasi ile baglant1 kurar. Stuzin,
ylzdeki derin fasyasmmin detaylarini tamimlamistir. Fascia
temporalis profunda, arcus zygomaticus’u Orten periosteum’un
ylzeyinden fascia masseterica ve fascia cervicalis profunda’ya
kadar devam eder. Fascia masseterica parotis bezinin arkasina
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dogru devam eder ve fasyanin bu kismi fascia parotideo-
masseterica olarak adlandirilir. Fascia masseterica, m.
masseterica’nin 6n kenarmin ilerisinde {iist dudak elevator
kaslarinin derinliklerinde bulunur ve bukkal yag yastiginin
ustin orten fasya olarak kadar devam eder. Derin fasya bazi
bolgelerde SMAS ile baglanti kurar Tutucu baglar da, yiiziin
derin fasyas1 ve yiiz kemiklerinin periosteum’u gibi daha
derinde yer alan yapilar ile daha ylzeyelde bulunan SMAS ve
yliz derisinin dermis tabakasi arasindaki baglantiyr saglar
(Hwang ve Choi, 2018; Hutto ve Vattoth, 2015). (Sekil 2).

Sekil 2. SMAS ve Komsu Yapilarla iliskisi

Der'mis\ 7 frontalis

Epidemis

Subkutan ya
coku g\

SMAS

M. zygomaticus major
M. platysma

Norovaskiiler yapidan zengin SMAS, yanak bdlgesinin
normal pozisyonda durmasini ve mimik kaslarin birbirleriyle
koordineli bir sekilde ve daha kolay hareket etmesini saglar
(Macchi ve ark., 2010). SMAS ve mimik kaslar1 birbirinden
farkli anatomik yapilar olarak tanimlanmig olsalar da tek bir
fonksiyonel Unit olarak hareket ederler. SMAS mimik kaslarinin
hareketinin dermis tabakasina iletilmesinde rol oynar (Hwang ve
Choi, 2018; Hutto ve Vattoth, 2015).

Yiiz kaslar1 diger kaslara kiyasla nispeten daha kiiciiktiir.
Bu nedenle, kasildiklarinda ¢ok az hareket agiga ¢ikar. SMAS
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bu kaslarin hareketlerini amplifiye ederek yizin mimik
ifadelerinin ortaya c¢ikmasma yardimci olur. SMAS, kugik
mimik kasi hareketlerini daha biiyiik yiiz cildi hareketlerine
doniistiiren bir kaldirag gibi davranir (Macchi ve ark., 2010;
Sandulescu ve ark., 2018).

4. SMAS’IN NOROVASKULER YAPILARLA
ILiSKiSi
SMAS’1n, perkutan ve cerrahi estetik midahaleler igin
onemli bir yapi olmasi sebebiyle bolgesel olarak histolojik
farkliliklart yan1 sira, norovaskiler yapilarla olan yakin
anatomik  iliskisi de estetik  girisimlerde  bulunacak

profesyoneller tarafindan iyi bilinmesi gerekmektedir (Mitz ve
Peyronie, 1976; Watanabe ve ark. 2021).

Kraniumu foramen stylomastoideus’tan terk eden n.
facialis, gl. parotidea derin ve yiizeyel kisimlari arasinda,
periferik dallarina ayrilir. Parotis bezi fasyasini delen bu dallar
SMAS ile yakin iligkiye girer. Bu iligki, SMAS-platysma
ritidektomi operasyonlart i¢in son derece Onemlidir (Jost ve
Levet, 1984; Stuzin ve ark., 1992). Gl. parotidea anterior’una
dogru n. facialis’in periferik dallar1 daha yiizeyel yerlesim
gosterir ve kulaktan agza dogru sinir lifleri sayisi artar. Bu
dallar, yiiziin farkli bolgelerinde farkli derinliklerde bulunurlar.
N. facialis’in motor dallar1 dallar1 baz1 yerlerde yiizeysel mimik
kaslartyla yakindan iligkili olan SMAS’in hemen altindan geger
(Watanabe ve ark. 2021). Mitz ve ark. n. facialis dallarmin
bukkal bdlgede SMAS'm daha derininden ilerleyerek mimik
kaslarinin yiizeyel tabakasina ulastiklarini, plexus cervicalis’in
duyu dallarinin ise SMAS'In i¢inde daha yuzeyelden gectigini
One stirmiislerdir (Mitz ve Peyronie, 1976; Watanabe ve ark.,
2021; Hwang ve Choi, 2018).
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N. facialis’in rr. temporalis dali Pitanguy tarafindan tarif
edilen ve Pitanguy c¢izgisi (tragus’un 0,5 cm alt1 ile kasin lateral
ucunun 1,5 cm {stii arasinda uzanan ¢izgi) iizerinde bulunur.
(Pitanguy ve Ramos, 1966) (Sekil 3). Temporal dal, gl.
parotidea’dan c¢iktiktan sonra fascia temporalis superficialis ve
SMAS'm altinda gevsek bag dokusundan olusan katmanda arcus
zygomaticus’un periosteum’u tzerinde ilerler (Campiglio ve
Candiani, 1997). Cori ve ark. (2010) temporal dalin fascia
temporalis superficialis ve SMAS'in altindaki gecis bdlgesini,
arcus zygomaticus’un 1,5-3,0 cm iistiinde ve orbitanin lateral
kenarmin 0,9-1,4 cm lateralinde oldugunu belirtmislerdir
(Agarwal ve ark., 2010 ).

N. facialis’in rr. zygomaticus’unun iist dallar1 m.
zygomaticus major'un superiorundan gecer ve m. orbicularis
oculi'nin superior kismina girer. Alt zigomatik dallar ise m.
zygomaticus major'un altindan geger ve m. orbicularis oculi’nin
alt kismina girer (Gosain, 1995).

N. facialis’in rr. buccalis dallar1 tragus ve ala nasi’yi
birlestiren ¢izginin inferiorunda seyrettigini  belirtilmistir
(Saylam ve ark., 2006). Fascia masseterica iginde ve m.
masseterica’nin anteriorunda bulunan bukkal yag yastiginin
yiizeyelinde ve SMAS’1n altinda seyrederler.

Sekil 3. Pitanguy Cizgisi
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N. facialis’in r. marginalis mandibularis ve r. cervicalis
dallar1 gl. parotidea alt ucundan ¢ikar fascia masseterica ve
fascia cervicalis profunda boyunca ilerler. Saeed, servikal ve
marginal mandibular dallarin ayrilma noktasini, proc.
mastoideudeus ile ¢ene ucunu birlestiren diiz ¢izgi lizerinde
angulus mandibula’nin yaklastk 1 cm altinda yer aldigim
bildirmistir (Chowdhry ve ark., 2010).

R. marginalis mandibularis, anteriora dogru ilerler ve
mandibulanin kenarinda a.v. facialis’i Ustten ¢aprazlayarak m.
depressor anguli oris'e girer. R. cervicalis ise genellikle inferiora
dogru ilerleyerek m. platysma’nin lateralinin st 1/3’tndn alt
yuzeyine girer (Guyuron ve ark., 2010).

SMAS’1n, derinde kalan kismi istemli kaslar1 ¢evreler ve
m. risorius, m. frontalis, m. platysma ve m. orbicularis oculi’nin
pars orbitalis’ine kadar uzanir. A.V. facialis, SMAS'in derininde
yer alir. Deriyi besleyen damarlar subdermal seviyeye
ulasmadan o6nce SMAS seviyesinde dallarina ayrilir. Bu
damarlarin perforan dallari SMAS'tan gecerek deri altinda
vaskiiler ag olusturur. Temporal bolge belirgin 0Ozelliklere
sahiptir ve bu bélgedeki SMAS son derece incedir. Temporal
bolgede a.v. temporalis superficialis ile n. facialis’in rr.
zygomaticus dallar1t SMAS icinde seyreder (Sandulescu ve ark.,
2018; Hwang ve Choi, 2018).

5. SMAS tipleri

SMAS, (stte fascia temporalis superior ve m. frontalis’e,
altta m. platysma’ya kadar devam eder. M. orbicularis oculi ve
m. risorius kaslarmin periferik kisimlari SMAS ile ayni
duzlemdedir (Watanabe ve ark., 2021). Yiziin deri alti
morfolojisi  viicudun herhangi bir yerindeki deri alt1
tabakasindan daha organizedir. SMAS yUz bolgesindeki seyrine
gore yiizeyel ve derin olmak tizere iki tabakaya ayrilir. SMAS"'in
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yuzeysel tabakast m. zygomaticus major ve m. zygomaticus
minor’e dogru devam ederken derin tabakasi derine dogru
ilerleyerek m. buccinator ile birlesir.

SMAS’1 tanimlamaya yonelik radyolojik goruntileme
yontemleri (manyetik rezonans vb.) kullanilarak yapilan
calismalarda SMAS’1n derinin dermis tabakasi altinda, deri alt1
yag dokusu i¢inde ve yanak bolgesinin {izerinde yiiz kaslarina
yiizeysel olarak yerlesmisim gosterdigi saptanmistir (Ghassemi
ve ark., 2003; Som ve ark., 2012).

Yiiziin dermis tabakasinin altinda bulunan SMAS’in
yapist ylizde bulundugu bolgelere gore degiskenlik gosterir.
Frontal bolge, parotis bolgesi, zigomatik bolge, temporal bolge,
bukkal bolge, infraorbital bolge, sulcus nasolabialis ve labium
inferior’da bazi belirgin 6zellikleri vardir (Hutto ve Vattoth,
2015). SMAS’1n, yiiziin bolgelerine gore degisen histolojik
yapisi geregi literatiirde farkli siiflandirmalarina
rastlanmaktadir (Hwang ve Choi, 2018).

[lk &nce, sulcus nasolabialis’in lateralinde tip I,
medilalinde ise tip II olmak iizere 2 tip SMAS tanimlanmistir
(Ghassemi ve ark., 2003). Bu 2 SMAS tipi hicresel mimari ve
temel yapi bakimindan farklilik gosterir. Tip 1 SMAS, temel
mimik kaslarinin {izerinde yer alir ve biiylik yag lobiillerinden
cevreleyen paralel fibroz lifli septalardan olusur. Bu alan
nispeten gevsek oldugundan alttaki kaslarin hareket etmesine
olanak saglar. SMAS, sulcus nasolabialis medialinde, yogun
kollajen ve kas lifleri igeren bir ag seklinde diizensiz fibroz lifli
septalardan olusur (Hwang ve Choi, 2018). (Sekil 5). Ote
yandan tip 2 SMAS'ta yag hiicreleri azdir ve bu nedenle daha
yogundur, alttaki dokuyla daha sert bir baglanti olusturur (Hutto
ve Vattoth, 2015).

10
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Sekil 5. SMAS Histolojik Yapisi

Yertilkal fibroz septalar Den Retinakular tabaka

Oblik fibréz septalar

Daha sonra Sandulescu ve ark. (2019) tarafindan
SMAS’in mimik kaslar1 ve fasiyal sulkuslar ile olan iliskisi ve
fonksiyonu da g6z o6nune alarak yeni bir siniflandirma
yapilmistir.  Tip | SMAS sulcus nasolabialis’in laterali,
infraorbital, supraorbital ve frontal bolgelerde yer alir.
Yapisinda paralel yerlesimli liflerin olusturdugu septalar
bulunur.

Ust ve alt dudak bélgelerinde yer alan tip I SMAS’in
yapist daha yogundur ve diizensiz bag dokusu agma ve kisa
fibréz septalara sahiptir. Ust ve alt gbz kapaklari Uizerinde yer
alan Tip Il SMAS, gevsek bag doku yapisindadir ve m.
orbicularis oculi kasmnin deriye baglanti kurmasini saglar
(Sandulescu ve ark., 2018). Tip III SMAS belirgin olarak yag
doku icermez. Son olarak, Tip IV SMAS, parotis ve orta yiz
bolgelerinde bulunur 3. Tip IV SMAS, cildi parotis fasyasina
baglar ve yapisinda cilde dogru uzanan paralel fibroz septalar
vardir (Sandulescu ve ark., 2019).

SMAS yiiz kaslarin1 dermise baglar. Bu fibromiiskiiler
yapi tiim yiiz kaslarinin aktivitesini iletir, dagitir ve guglendirir
(Owsley, 1983). SMAS ylzun ve boynun en ylzeysel fasyal

11
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diizlemleri ile yakindan iligkilidir. Macchi ve ark. (2009)
SMAS", yiiz ifadelerinin iretilmesi i¢in hayati dnem tasiyan
koordineli yiiz kas kasilmasina izin veren merkezi bir tendon
olarak tamimlamaktadir. Klinik olarak, farkli SMAS tiplerini
anlamak, yize yonelik invaziv ve non-invaziv girisimlerin en
ideal sekilde risksiz ve komplikasyonsuz gerceklesmesi igin
6nemlidir.

6. SMAS KANLANIMI VE LENFATIKLERI

SMAS’in  kanlanimi, lateral malar bolgenin biylik
bolimind de besleyen a. temporalis superficialis’in dali olan a.
transversa facialis tarafindan saglanir. Bu arter dogrudan SMAS
icinden gecer. Bu nedenle SMAS’in yukseltilmesinde a.
transversa facialis’in  transeksiyona ugrama riski vardir.
SMAS’in  yuikseltilmesi, yiiz germe  ameliyatlarinda
(ritidektomiler) ve parotidektomi sonrasi yiiziin yeniden
yapilandirilmasinda 6nemli bir asamadir (Guyuron, 2018).
SMAS ayrica kismen a. facialis’in perforan dallarindan da
beslenir (Camuzard ve ark., 2015).

SMAS'In derinindeki kii¢iik lenfatik damarlar1 esas
olarak yiiziin lenf diigiimlerinden nodi lymphatici parotidei
superficiales  (preauricularis)  veya  nodi  lymphatici
submandibulares’e drene olur. Bu lenf digimleri de nodi
lymphatici cervicales laterales ve nodi lymphatici cervicales
anteriores’e agilir (Meade ve ark., 2012).

7. SMAS SINIRLERI

SMAS esas olarak n. facialis (CN VII) tarafindan innerve
edilir (Trussler ve ark., 2010). Plexus cervicalis’in dali olan n.
auricularis magnus m. sternocleidomastoideus’un arka kenarinin
orta noktast olan Punctum nervosumdan ylizeyellesir. Porus
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acusticus externa’nin yaklasik 6 c¢cm inferiorun’dan a. carotis
externa boyunca boyunca m. sternocleidomastoideus’un
tizerinden yukar1 dogru seyreder. N. auricularis magnus’un r.
anterior dali gl. parotidea lizerindeki deride dagilir ve SMAS'in
derinliklerine kadar uzanir. SMAS'in infero-lateralini innerve
eder. SMAS’1n yiizeyelinde seyreden duyu sinir lifleri ise sadece
n. trigeminalis’e aittir.

8. SONUC

Son yillarda yiizde goriilen yaslanma etkilerini azaltmaya
yonelik invaziv ve noninvaziv girisim yontemleri hizla gelisim
gostermekte ve yayginlasmaktadir. Yasam suresinin giderek
uzamasi ile insanlarin kalic1 giizelligi ve gengligi arayis cabasi
bu sonucu dogurmustur. Yiize yonelik estetik uygulamalarin
optimum hata ve komplikasyonsuz gergeklestirilebilmesi igin
ylizlin ayrintilt anatomisinin bilinmesi gerekmektedir.

SMAS yiiz yaslanmasinda rol oynayan Onemli bir
anatomik yapidir. Cerrahi veya medikal dogru ve
komplikasyonsuz estetik ve rekonstruktif mudahaleler igin
SMAS yapisindaki yasa bagli degisikliklerin net bir sekilde
anlagilmasi biiylik 6nem tagir. Yiiz anatomik yapisini olusturan
Oonemli yapilar giiniimiizde tam olarak bilinmemektedir. Bu
kitap boliimiinde yiiziin 6nemli anatomik yapisi olan SMAS ele
alinarak bas ve boyun bolgesine yonelik invaziv ya da
noninvaziv girisimlerde bulunacak klinisyenlere rehberlik etmek
amaglanmistir,
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CLINICALANATOMY AND ANATOMICAL
VARIATIONS OF THE PARANASAL SINUSES

Mahmut Sabri MEDISOGLU'
Melisa OCBE?

1. INTRODUCTION

The paranasal sinuses, a group of air-filled cavities located
within the skull and maxillofacial region, serve not only as key
structures within the respiratory system but also play a crucial role
in clinical medicine and surgical interventions, particularly
functional endoscopic sinus surgery (1, 2). These sinuses, which
include the maxillary, ethmoid, frontal, and sphenoid sinuses, are
intricately connected to the nasal cavity and work together to
filter, warm, and humidify inspired air, facilitating optimal gas
exchange (1). The nose and paranasal sinuses function as a
unified system within the respiratory tract, sharing homeostatic
and immune responses with the lower airways. This
interrelationship underscores the importance of a holistic
understanding of the upper and lower respiratory systems,
particularly in conditions like asthma and chronic rhinosinusitis,
which are often closely linked (2).

The anatomy of the paranasal sinuses is of paramount
importance, especially in surgical contexts (1). Precision in
understanding their anatomical variations is vital to ensure safe

1 Kocaeli Health and Technology University, Faculty of Dentistry, Department of
Anatomy, Kocaeli, Turkiye. ORCID: 0000-0002-4498-8730.

2 Kocaeli Health and Technology University, Faculty of Dentistry, Department of
Oral and Maxillofacial Radiology, Kocaeli, Turkiye. ORCID: 0000-0003-1609-
610X.
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and successful outcomes during procedures such as endoscopic
sinus surgery. Variations such as the presence of Onodi's cells,
Haller's cells, and low-placed fovea ethmoidalis are considered
"dangerous™ anatomical variants (3). Failure to identify these
structures prior to surgery can significantly increase the risk of
complications, particularly in the context of their proximity to
critical structures like the orbit and cranial base (4). Knowledge
of these variations not only aids in preventing surgical mishaps
but also enhances the overall effectiveness of sinus surgeries by
allowing clinicians to navigate around potentially problematic
anatomical features (4, 5).

The maxillary sinus, or antrum of Highmore, is the largest
of the paranasal sinuses and holds historical and clinical
significance (3). First illustrated by Leonardo da Vinci in 1489
and later described by English anatomist Nathaniel Highmore in
1651, the maxillary sinus develops early and has a close
relationship with the dentition, which forms its inferior boundary
(2, 3). The understanding of maxillary sinus anatomy has evolved
significantly. Once thought to have a functional division between
its superior and inferior halves, modern views emphasize its
integral role as a whole, with no division between the regions
relevant to dentistry and rhinology (4, 5).

Clinically, the maxillary sinus is highly relevant due to its
frequent involvement in sinusitis, particularly sinusitis of
odontogenic origin. Studies have shown that dental infections
often result in mucosal thickening within the inferior aspect of the
maxillary sinus (1). In fact, dental causes are increasingly
recognized as a primary factor in the development of maxillary
sinusitis, contributing to as much as 75% of unilateral cases and
a significant proportion of sinusitis in the anterior paranasal
sinuses (1-4).
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Additionally, the anterior paranasal sinuses, including the
maxillary, anterior ethmoid, and frontal sinuses, all drain into the
ostiomeatal unit, which is critical for effective mucociliary
clearance. The anterior ethmoid sinus, rather than the maxillary
sinus, is often considered the key factor influencing this drainage
pathway, a crucial concept in both endoscopic sinus surgery and
general sinus management (1, 6).

Understanding the anatomy and variations of the
paranasal sinuses is essential not only for diagnosing and
managing sinus-related diseases but also for developing effective
treatment strategies. The integration of this anatomical
knowledge with clinical practices fosters improved outcomes in
both medical and surgical interventions, particularly as new
technologies and techniques continue to evolve in the field of
sinus management. As such, the anatomy of the paranasal sinuses
remains a central focus in modern medical education, radiological
assessments, and surgical planning (1, 3, 6).

2. PARANASAL SINUSES

Paranasal sinuses are air-filled cavities that develop from
the lateral nasal wall and extend into the bones of the maxilla,
ethmoid, frontal, and sphenoid. These structures play an essential
role in various physiological functions and are critical
components in the field of radiology, particularly for diagnosing
sinus diseases and planning surgeries such as functional
endoscopic sinus surgery (6, 7).

2.1. Maxillary Sinus

The maxillary sinus is the largest of the paranasal sinuses
and is located in the maxillary bone, adjacent to the nose (8, 9). It
begins as a shallow, rounded pouch at birth and is the only sinus
that reaches a visible size by the time of birth. Its development is
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closely tied to dental eruption phases, with significant growth
observed between the ages of 0-3 years and 7-12 years. The
anteroposterior dimension of the maxillary sinus remains stable
after the age of 12, and it reaches adult size around 18 years of
age. This sinus is especially important in dental and rhinological
practices, as its proximity to the teeth often implicates it in dental-
related sinus issues, such as odontogenic sinusitis (9-11).

2.2. Ethmoid Sinus

The ethmoid sinuses are present at birth and are the only
sinuses visible during this time. These sinuses develop from the
lateral wall of the nasal cavity and are divided into anterior and
posterior ethmoidal air cells (9). The development of ethmoid
sinuses starts around the 10th week of gestation and continues
into childhood, reaching adult size around the age of 12. The
ethmoid sinuses are often considered the key sinus group
affecting the drainage of the anterior paranasal sinuses,
particularly in the context of mucociliary clearance and sinus
surgery (7, 9, 11).

2.3. Frontal Sinus

The frontal sinuses develop later than other paranasal
sinuses. They begin forming from the anterior ethmoid cells or
the frontal recess, and their development continues until around
20 years of age. The frontal sinuses are located in the frontal bone,
above the eyes, and are critical in assessing various sinus and
craniofacial conditions. Due to their late development, these
sinuses are not visible during early childhood and continue to
grow throughout adolescence (9, 11).

2.4. Sphenoid Sinus

The sphenoid sinus is the last sinus to pneumatize, starting
its development during the fourth month of gestation. It begins as
small indentations extending posteriorly from the nasal cavity and
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only starts to become air-filled between the ages of 2 and 3 (4, 9,
11). The sphenoid sinus reaches its full size during adolescence
and is located within the sphenoid bone, deep within the skull
behind the nasal cavity. This sinus is of particular importance in
neurosurgery and radiology due to its proximity to critical
structures, such as the optic nerve and the pituitary gland (4, 12).

3. ANATOMICAL VARIATIONS
3.1. Agger Nasi Cells

Agger nasi cells are one of the most common anatomical
variants found in the anterior ethmoid region, specifically located
anterior to the attachment of the middle turbinate and just inferior
to the frontal recess. These air cells play a significant role in the
drainage of the frontal sinuses, particularly by affecting the
frontal recess. The agger nasi cells are part of the paranasal sinus
system and can vary in size and shape, which may lead to different
clinical presentations and complications, especially related to
sinus drainage (13, 14).

The presence of agger nasi cells can influence the
anatomy of the frontal recess and potentially narrow this critical
drainage pathway. The frontal recess is the channel through which
the frontal sinus drains into the middle meatus of the nasal cavity.
When the agger nasi cells are enlarged or positioned in a way that
narrows the frontal recess, they may obstruct the drainage of the
frontal sinus, leading to the accumulation of secretions and
contributing to the development of conditions like chronic
sinusitis. This obstruction can result in increased pressure,
inflammation, and infection within the frontal sinus (13, 15).

In clinical practice, the presence of agger nasi cells is a
common finding. According to a study by Bradley and Kountakis
(2004), agger nasi cells were found in 93% of cases (15). Their
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prevalence underscores the importance of understanding and
identifying these cells in imaging and endoscopic evaluations,
particularly when planning surgical interventions such as
functional endoscopic sinus surgery (FESS). Failure to recognize
and address the presence of agger nasi cells during surgery may
lead to incomplete drainage of the frontal sinus, resulting in
persistent or recurrent disease (11, 14, 16).

3.2. Concha Bullosa

Concha bullosa is a rare anatomical variation of the nasal
cavity, characterized by the pneumatization of the inferior
turbinate. Concha bullosa refers to the presence of an air cell
within any of the nasal turbinates, with the middle turbinate being
the most commonly affected, followed by the superior turbinate
(17). The occurrence of concha bullosa in the inferior turbinate is
notably uncommon (17, 18). While concha bullosa is often
associated with chronic sinusitis, affecting nearly 49.5% of
individuals with the condition, the exact pathophysiology of this
pneumatization remains unclear (19-22).

The lateral nasal wall comprises three turbinates—
superior, middle, and inferior—which play critical roles in the
respiratory system by warming, humidifying, and filtering the air
as it enters the nasal cavity. Inferior concha bullosa, though rare,
can lead to sinonasal symptoms such as nasal obstruction and
headaches, especially in cases where the pneumatization is
extensive. In many instances, however, concha bullosa is
discovered incidentally during radiological examinations,
particularly through computed tomography (CT) and magnetic
resonance imaging (MRI) scans (20-22) (Figure 1).
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Figure 1. Magnetic resonance imaging of the nasal cavity and
maxillary sinuses. (A) The asterisks indicate bilateral concha
bullosa of the middle turbinate. (B) The asterisk indicates a
unilateral concha bullosa on the right side.

CT imaging is considered the gold standard for diagnosing
concha bullosa, providing detailed insights into the extent of
pneumatization. In a study analyzing 594 CT scans, the incidence
of middle turbinate concha bullosa was found to be 53.7%, while
inferior turbinate concha bullosa was only present in 1% of the
cases, with most being unilateral (22). Similarly, another studies
reported that pneumatized inferior turbinates were more
commonly found as unilateral compared with bilateral (19-22).

The clinical manifestations of concha bullosa typically
include nasal obstruction and headaches, with nasal endoscopy
serving as a useful tool for evaluating these symptoms.
Additionally, there is often a correlation between concha bullosa
and septal deviation, where the presence of a concha bullosa on
one side of the nasal cavity may cause or exacerbate a deviation
of the nasal septum toward the opposite side (20-22).

3.3. Haller’s Cell

Haller's cells, also known as infraorbital cells, were first
described by Albert von Haller in 1765. These are ethmoid air
cells that extend into the floor of the orbit, specifically located at
the roof of the maxillary sinus, adjacent to and just above the
maxillary sinus ostium (Figure 2). When enlarged, Haller’s cells
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can significantly constrict the posterior portion of the ethmoidal
infundibulum and the ostium of the maxillary sinus, potentially
impacting sinus drainage (23, 24).

Figure 2. Cone-beam computed tomography images of the
paranasal sinuses. (A) The frontal sinus (FS), ethmoid
sinuses (ES), and sphenoid sinus (SS) are indicated, with the
arrow highlighting the concha bullosa of the middle nasal
turbinate. (B) Coronal section of the same patient showing
the Haller’s cell (asterisk). Notably, the right inferior and
middle nasal turbinates are hyperplastic compared to the
left ones (B, C).

Their exact origin, whether from the anterior or posterior
ethmoid cells, remains a topic of debate. The reported prevalence
of Haller’s cells varies widely, ranging from 8% to 57%, likely
due to differing definitions used in studies. Clinically, Haller’s
cells are important because they may contribute to recurrent
maxillary sinusitis by narrowing the maxillary sinus ventilation
pathways, thus obstructing proper drainage. Furthermore, the
presence of these cells can increase the risk of complications,
such as orbital injury, during procedures like ethmoidectomy,
making their identification crucial in surgical planning (24, 25).
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3.4. Onodi’s Cell

Onodi's cells are a specific type of posterior ethmoid air
cell that extends into the sphenoid sinus and may surround or
come into close proximity to the optic nerve (13). Named after
Dr. Adolfo Onodi, who first described them, these cells are
located superolaterally to the sphenoid sinus and have a direct
relationship with vital structures such as the optic nerve, the optic
canal, the sphenoid sinus, and the internal carotid artery (24, 26).
Due to this intimate relationship, the presence of Onodi's cells
significantly increases the risk of optic nerve injury during sinus
surgeries, particularly endoscopic sinus and endonasal sellar
surgeries (24, 26).

Recognizing Onodi's cells is crucial in surgical
procedures,  especially  when  performing  endonasal
transsphenoidal techniques for the resection of pituitary
adenomas. This approach is preferred over the more invasive
transcranial route due to its minimally invasive nature. However,
failure to identify Onodi's cells can lead to serious complications
such as damage to the optic nerve or the internal carotid artery,
making precise dissection of the area essential (24, 26, 27).

CT scanning is the most effective method for identifying
Onodi's cells, requiring examination of axial, coronal, and sagittal
views to properly assess their presence. The reported prevalence
of Onodi’s cells varies significantly in different studies, ranging
from 7% to 65%, depending on the method of identification (26-
28). Although these cells are generally identified in adults, their
relationship with sphenoiditis remains unclear, as some studies
suggest no direct correlation between the presence of Onodi's
cells and sphenoid sinus infections, especially in children. Since
the sphenoid sinus continues to develop through childhood,
further research is needed to better understand how Onodi's cells
contribute to sinus-related conditions in adults. Additionally, poor

27



Anatomi

drainage or aeration of these cells can lead to recurrent infections,
mucoceles, and even optic neuritis, highlighting their clinical
significance (27, 28).

3.5. Frontal Cells

Frontal cells, also known as Kuhn cells, are anatomical
variants that originate from the anterior ethmoid region and
extend into the frontal recess, sometimes affecting the frontal
sinus ostium (13). These cells were originally classified by Kuhn
into four distinct types based on their anatomical variations (16).
They are relatively common, with reported prevalence in
literature ranging from 20% to 41%, though some studies have
observed higher frequencies (29-31). For instance, one study
reported a prevalence of 78.571%, likely due to the inclusion of
smaller frontal cells that might be overlooked in other research
(30).

Frontal cells play an important role in the anatomy of the
frontal recess, and their presence can influence surgical
procedures, particularly functional endoscopic sinus surgery
(FESS). Although some variants of frontal cells are considered
minor and may not have significant surgical implications,
recognizing these cells is essential for surgeons to navigate the
complex anatomy of the frontal recess safely. Despite their
anatomical presence, there appears to be no clear relationship
between frontal cells and the development of frontal sinusitis
(30).

4. CONCLUSIONS

In conclusion, the anatomy of the paranasal sinuses plays
acrucial role in both medical diagnosis and surgical interventions,
particularly in functional endoscopic sinus surgery. This
traditional review highlights the complex anatomical variations
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found in the paranasal sinuses, such as agger nasi cells, concha
bullosa, Haller’s cells, Onodi’s cells, and frontal cells, all of
which can influence sinus function and surgical outcomes. These
variations, while sometimes asymptomatic, can lead to
complications like sinusitis, nasal obstruction, and even optic
nerve damage if not properly identified. The use of advanced
imaging techniques like CT scans is essential for recognizing
these anatomical structures and mitigating potential risks during
surgery. Understanding the prevalence, implications, and clinical
significance of these sinus variants is critical for improving
patient outcomes in both routine medical assessments and
complex surgical procedures.
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