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ORAL VE MAKSILLOFASIYAL CERRAHIDE
POSTOPERATIF ODEM

Ugur DAG!

1. GIRIS

Postoperatif 0dem, oral ve maksillofasiyal cerrahi sonrasi
ortaya cikan fizyolojik bir yanittir ve iyilesme siirecini etkileyen
onemli bir komplikasyondur. Cerrahi miidahale sirasinda
dokulara uygulanan termal ve mekanik etkenler sonucu olarak
proinflamatuar ~ mediyat6rlerin  (histamin, bradikinin  ve
prostaglandinler vs.) salinimi ile vaskiiler gegirgenlikte artisa
sebep olur ve ddem olusur(Franco vd. 2024). Odemin miktar,
cerrahi iglem sirasinda uygulanan teknikler, bireyin fizyolojik
durumu ve enflamatuar yanita baghi olarak degiskenlik
gosterebilir. Ortognatik cerrahi, dental implant uygulamalari,
ticlincli molar dis ¢ekimleri ve ¢ene kiriklarinin cerrahi tedavisi
sonrasi, hastalarda genellikle belirgin derecede postoperatit 6dem
gorulir(Fesenko ve Monteiro 2024).

Odem, genellikle ilk 48-72 saat icinde en yiiksek
seviyeye ulasir ve cogunlukla 7-10 giin i¢inde kendiliginden
azalir. Bu siirecte hastalar, konfor kayb1 yasayabilir; ¢igneme ve
konusma fonksiyonlarinda zorlanma, yiiz esteti§inde gecici
degisimler ve bazi durumlarda agriya bagli olarak yasam
kalitesinde diisiis gibi olumsuz etkilerle karsilagabilir(Pereira vd.
2025). Postoperatif dénemde 6demin uzun sure devam etmesi
veya kontrol altina alinamamasi, fibrozis, doku skar1 ve
enfeksiyon gelisimi gibi sekonder komplikasyonlara sebep

L Doktor Ogretim Uyesi, Bingdl Universitesi, Dis Hekimligi Fakiiltesi, Agiz, Dis ve
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olabilir(Cvetkovska ve Natasa 2024). Bu gibi sebeplerden dolayz,
O0demin dogru sekilde kontrol edilmesi, iyilesme siirecinin daha
hizl1 ve konforlu ilerlemesi agisindan olduk¢a dnemlidir.

Ameliyat sonrasit 6demin kontrol altina alinmasinda
genellikle soguk kompres, agr1 kesici ve antiinflamatuar ilaglar
ile basin yiiksekte tutulmasi gibi yontemler tercih edilir. Fakat bu
yontemler her zaman yeterince etkili olmayabilir ve bazi
durumlarda 6demin kontrol altina alinmasinda yetersiz
kalabilir(Chincholkar vd. 2024). Son dénemde yapilan
arastirmalar, ameliyat sonrasi olusan 6demi daha etkili bir sekilde
azaltmak amaciyla Manuel Lenf Drenaji (MLD), Diistik Seviyeli
Lazer Tedavisi (LLLT), piezoelektrik cerrahi ve g¢esitli
farmakolojik ajanlarin kullanimimi 6nermektedir(Raiesian vd.
2017).

Yeni yontemler ve kullanilan bu tekniklerin klinik
etkinligi 6demin kontrol altina alinmasinda ayrintili bir sekilde
incelenecektir. Gunumuzde, geleneksel yontemlerin Otesine
gecerek daha hizli ve etkili 6dem kontrolii saglayan bu yenilik¢i
teknikler, maksillofasiyal cerrahi sonrasi komplikasyonlari
onlemede ve iyilesme siirecini hizlandirmada onemli bir rol
oynamaktadir. Ozellikle farmakolojik ajanlarm, fiziksel ve
biyomekanik tedavi yontemleriyle birlikte kullanilmasi,
gelecekte ameliyat sonrast 6dem yonetiminde yeni bir standart
haline gelebilir(Raiesian vd. 2017).

Bu baglamda, ameliyat sonrasi 6demin biyokimyasal
surecleri, mevcut kontrol yontemleri ve en glincel bilimsel
aragtirmalar dogrultusunda manuel lenf drenaji, diisiik seviyeli
lazer tedavisi, piezoelektrik cerrahi ve farmakolojik ajanlarin
0dem Uzerindeki etkileri detayli bir sekilde ele alinacaktir.
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2. POSTOPERATIF ODEM MEKANIZMASI

Postoperatif 6dem, cerrahi miidahaleler sonrasinda
meydana gelen fizyolojik bir yanittir. Damar gegirgenliginin
artmasi ve interstisyel alanda sivi birikimi ile karakterize
edilmektedir(Franco vd. 2024; Fesenko ve Monteiro 2024). Oral
ve maksillofasiyal cerrahi alaninda sik karsilagilan  bir
komplikasyondur ve iyilesme siirecinin uzamasina sebep
olmaktadir(Pereira vd. 2025). Odem, temel olarak inflamatuar
mediyatorlerin etkisiyle damar digina sivi ¢ikmasi ve lenfatik
sistemin bu siviy1 yeterince bosaltamamasi sonucunda meydana
gelir(Ko vd. 2024).

2.1. Postoperatif Odemin Patofizyolojisi

Postoperatif 6demin temel mekanizmasi, cerrahi
travmanin tetikledigi enflamatuar yanit, artan damar gecirgenligi
ve lenfatik drenajin yetersizligine baghdir. Bu siirecte asagidaki
biyokimyasal ve hiicresel olaylar etkili olmaktadir:

2.1.1. Enflamatuar Mediyatorlerin Rolu

e Histamin, mast hiicrelerinden salinarak kapiller gegirgenligi
artirir ve sivinin damar digina ¢ikmasina sebep olur(Ko vd.
2024).

e Bradikinin, vazodilatasyon ve damar gegirgenliginde artisa
sebep olarak 6dem artisina neden olur(Cohn ve Renné 2024).

e Prostaglandinler(PGE:, PGIL:), agri ve enflamasyonun
artisina sebep olur ve postoperatif 6demin artmasina neden

olur(Cui vd. 2025).

e Lokotrienler (LTCs, LTD4, LTE4): Histamine benzer etki
gostererek kapiller gecirgenligi artirir ve ddem olusumuna
neden olur(Bisgaard 2000).

o Tumoér Nekroz Faktorii-a (TNF-a) ve interlokinler (IL-1,
IL-6, IL-8): Inflamasyonun yayilmasini neden olur, damar
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gecirgenligini artirir ve doku sivisinin lenfatik sistemle
azalmasi yavaglatir(B. Vendramini-Costa ve E. Carvalho
2012).

2.1.2.Damar Gegcirgenliginde Artis ve Interstisyel
Odem

Cerrahi miidahale sonrasi vaskiiler endotel hicrelerinde
meydana gelen yapisal degisiklikler, damar digina sivi
¢ikisina sebep olmaktadir(Yamano vd. 2024).

Makrofajlar ve notrofiller tarafindan diretilen tUmor
nekroz faktori-alfa (TNF-a) ve interlokin-1 (IL-1),
kapiller duvar gegirgenligini artirarak sivinin interstisyel
boslukta birikmesine yol agar ve bu postoperatif 6demin
artmasina neden olur(Ullah vd. 2024).

2.1.3.Lenfatik Drenajin Azalmasi

Cerrahi sirasinda lenf damarlarinin hasar gormesi,
stvinin bdlgeden uzaklastirilmasini zorlastirir ve buna
bagli  olarak  postoperatif ~ 0demin  suresini
uzatir(Majewski-Schrage ve Snyder 2016).

Maksillofasiyal bolgede gevsek bag dokusundan dolay1
O0demin daha genis bir alana yayilma egiliminde oldugu
bildirilmistir(Kannan vd., t.y.).

2.2. Postoperatif Odemin Klinik Sureci

Odemin gelisimi genellikle zamana bagli olarak ilerler ve

belirli bir siire sonra spontan olarak gerilemeye baglar:

Ik 24 saat: Enflamatuar yamtin uyarilmasiyla 6dem
gelismeye baslar(Fesenko ve Monteiro 2024).

48-72 saat: Odemin en iist seviyeye ulastigi donemdir
(Favia vd. 2024)
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e 4-7 gun: Drenaj mekanizmalarinin aktiflesmesiyle 6dem
azalmaya baslar(Pereira vd. 2025).

e 7-10 gun: Fibrinolitik siiregler devreye girerek sivinin
doku iginden tamamen uzaklastirllmasina neden
olur(Franco vd. 2024).

Minimal invaziv cerrahi tekniklerin kullanimi ve
enflamasyonu azaltan farmakolojik ajanlarin kullanilmasiyla
beraber bu siire¢ 6nemli 6l¢iide kisalabilir(Ko vd. 2024).

2.3. Postoperatif Odemin Siddetini Etkileyen
Faktorler

Postoperatif 6demin derecesi, ¢esitli cerrahi ve hasta
faktorlerine bagl olarak degisebilir:

2.3.1.Cerrahi Teknik ve Doku Travmasi

o Odemin derecesi, cerrahi miidahalenin invazivligi ile
dogrudan iliskilidir. Daha genis cerrahi alan gerektiren
prosediirler, flep kaldirilmasi, kemik rezeksiyonlar1 ve
implant uygulamalar1 6demin daha belirgin olmasina
neden olur (Chrcanovic et al., 2017)

o Piezoelektrik cerrahi gibi minimal invaziv yontemler
post operatif 6demi geleneksel cerrahi tekniklere gore
Onemli Ol¢iide azalttig belirtilmisltir(Franco vd. 2024).

e Acik cerrahi prosediirlerde, doku travmasinin daha fazla
olmasi nedeniyle 6dem daha uzun surebilir(Fesenko ve
Monteiro 2024).

2.3.2.Hastanin Biyolojik ve Sistemik Faktorleri

e Yas: Yagh hastalarda lenfatik drenaj fonksiyonunun
azalmasi nedeniyle 6dem daha uzun siirebilir.

e Sistemik hastaliklar: Diyabet, hipertansiyon gibi
sistemik hastaliklarin ~ varligi, enflamatuar yaniti
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arttirarak 6dem siiresini uzamasina neden olabilir(Ko vd.
2024).

e Genetik Faktorler: Bireysel inflamatuar yanatlar,
postoperatif 6demin siiresini ve siddetini etkileyebilir.

e Sigara Kullanomi: Sigara icen hastalarda doku
oksijenlenmesi azalir ve inflamasyon artar, bu da
6demin daha wuzun slre devam etmesine yol
acabilir(Chen vd. 2025).

o Kanama bozuklugu olan bireylerde hematom gelisimi
6demi daha da arttirarak belirgin hale getirebilir(Yaedu

vd. 2018).
2.3.3. Postoperatif ila¢ ve Soguk Uygulama
Protokolleri
o Kortikosteroidlerin, Ozellikle deksametazonun,

enflamatuar yanitt baskilayarak o6demi azalttigi
bildirilmistir(Yaedu vd. 2018).

e Soguk uygulamanin, damar gecirgenligini azaltarak
O6demin siddetini ve yayilmasini azalttig1 bilinmektedir
(Greenstein 2007).

2.3.4.Operasyon Suresi ve Anestezi Tipi

Uzun siiren cerrahilerde doku hipoksisi gelisebilir ve
inflamatuar mediyatorlerin salinimi1 artabilir. Ayrica, genel
anestezi uygulanan hastalarda postoperatif inflamatuar yanit daha
belirgin olabilir (Reyes et al., 2021).

3. POSTOPERATIF ODEMIi AZALTMAYA
YONELIK YENIi YONTEMLER

Postoperatif 06dem, cerrahi sonrasi sik karsilasilan
komplikasyonlardan olup iyilesme siirecini olumsuz etkiler.
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Geleneksel yontemlere gére modern tibbi yaklagimlar ddemi
kontrol altina almak icin giderek daha fazla kullanilmaktadir.
Postoperatif 6demin azaltilmasinda bazi yeni yontemler
kullanilmaktadir ve bunlar arasinda manuel lenf drenaji, diisiik
seviyeli lazer tedavisi, piezoelektrik cerrahi, farmakolojik ajanlar
ve yeni biyomateryaller gibi yenilik¢i yontemler bulunmaktadir.

3.1. Manuel Lenf Drenaji (MLD)

Manuel Lenf Drenaji (MLD), lenfatik dolasimi
destekleyerek inflamasyonun ve 6demin ¢oziilmesini hizlandiran
0zel bir masaj teknigidir. Cene cerrahisi sonrasi gelisen
postoperatif 6dem, lenfatik drenajin gegici olarak bozulmasi ve
inflamatuar yanitin tetiklenmesi nedeniyle énemli bir klinik sorun
olarak karsimiza cikmaktadir(Yaedu vd. 2018). Ozellikle
ortognatik cerrahi, implant cerrahisi ve maksillofasiyal travma
sonrast Odemi azaltmada MLD’nin etkili oldugu cesitli
caligmalarla gosterilmistir(Szolnoky vd. 2007).

3.1.1. Manuel Lenf Drenajimin Temel
Mekanizmalar:
e Lenf Kapillerlerinin Agilmasi: Hafif basing uygulamasi,
lenf kapillerlerinin agilmasini saglayarak lenf sivisinin
absorbe edilmesini kolaylastirir(Brix vd. 2020).

e Diiz Kas Aktivasyonu: Lenf damarlarinin duvarlarinda
bulunan diiz kas hiicreleri, diisiikk yogunluklu mekanik

uyarilarla aktive edilerek lenf sivisinin taginmasini
hizlandirir(Brix vd. 2020).

e Vendz Doniisiin Artirilmasi: MLD, interstisyel sivinin
vendz dolagima yonlendirilmesini hizlandirarak sivi
dengesini dizenler(Brix vd. 2020).
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3.1.2. Manuel Lenf Drenajimin Fizyolojik ve
Biyokimyasal Etkileri
e Inflamatuar Mediyatdrlerin Azaltilmasi: MLD’nin IL-6
ve TNF-a gibi proinflamatuar sitokinlerin diizeylerini
azalttig1 gosterilmistir(Szolnoky vd. 2007).

e Parasempatik Aktivasyonun Artisi: MLD’nin hafif
ritmik hareketleri, parasempatik sinir sistemini uyararak
cerrahi sonrasi stres ve agriy1 azaltabilir(Szolnoky vd.
2007).

Lenf drenajinin 6dem iizerindeki etkileri sunlardir:

e Dokular arasi sivi birikimini azaltir ve ddemin suresini
azaltir.

e Mikrosirkiilasyonu 1iyilestirerek doku iyilesmesini
hizlandirr.

e Immiinolojik yanit1 artirarak sekonder enfeksiyon riskini
minimalize eder.

Bu yontem 0Ozellikle ortognatik cerrahi ve ¢tnci molar
cekimleri sonrasi basariyla uygulanmaktadir.

3.2. Diisiik Seviyeli Lazer Tedavisi (LLLT - Low-
Level Laser Therapy)

Diisiik seviyeli lazer tedavisi (Low-Level Laser Therapy -
LLLT), fotobiyomodilasyon (PBM) prensibine dayanan, non-
invaziv ve agrisiz bir tedavi yontemidir. LLLT, 6zellikle doku
iyilesmesini hizlandirma, inflamasyonu azaltma ve néromuskiiler
rehabilitasyon saglama amaciyla tip ve dis hekimligi alaninda
yaygin olarak kullanilmaktadir(Hamblin 2017). Cene cerrahisi ve
maksillofasiyal bolgedeki postoperatif iyilesme siireglerinde
LLLT’ nin etkinligi, son yillarda giderek daha fazla
arastirilmaktadir.
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3.2.1.Diisiik Seviyeli Lazer Tedavisinin
Mekanizmalari ve Biyolojik Etkileri

Diistik seviyeli lazer tedavisi, genellikle 600-1000 nm
dalga boyu araliginda diistik enerjili lazer 1sinlar1 kullanilarak
gerceklestirilir. Diisiik seviyeli lazer 1s1m1, dokulara non-termal

(1s1812) enerji saglayarak hiicresel biyokimyasal siirecleri uyarir
(Hamblin 2017).

Lazer tedavisi, hiicresel diizeyde ATP iiretimini artirarak
enflamasyonu azaltir ve doku iyilesmesini hizlandirir(Pereira vd.
2025). LLLT'nin temel etki mekanizmasi, mitokondriyal enerji
iiretiminin artirilmasidir. Lazer 1s1n1, hiicresel solunum zincirinin
onemli bir enzimi olan sitokrom C oksidazi (CCO) aktive ederek
adenozin trifosfat (ATP) tretimini artirir(Silveira, Streck, ve
Pinho 2007). Artan ATP tiretimi, doku iyilesmesini hizlandiran
metabolik sirecleri destekler.

LLLT, proinflamatuar sitokinlerin seviyesini diisiirerek
inflamasyonu baskilar. Yapilan ¢alismalar, interlokin-1 beta (IL-
1B), timor nekroz faktorii-alfa (TNF-a) ve interlokin-6 (I1L-6)
diizeylerinin LLLT ile azaldigini, buna karsilik interlokin-10 (IL-
10) gibi antiinflamatuar sitokinlerin arttigini
gostermektedir(Chung vd. 2012).

Lazerin postoperatif ddem Uzerindeki etkileri:Vaskdler
gecirgenligi  diizenler ve sivi birikimini azaltir. Hdcre
proliferasyonunu destekleyerek iyilesmeyi arttirir. Analjezik
etkisi sayesinde cerrahi sonrasi agriy1 azaltarak kontrol altina alir.

Diisiik seviyeli lazer tedavisi (LLLT), non-invaziv bir
yontem olarak c¢ene cerrahisinde postoperatif iyilesmeyi
destekleyen etkili bir biyomodiilasyon aracidir. Gelecekte, kisiye
0zel lazer protokollerinin gelistirilmesi, fotobiyomodiilasyonun
genetik diizeydeki etkilerinin arastirilmast ve LLLT'min diger
rejeneratif tip uygulamalar1 ile kombinasyonu, c¢ene
cerrahisindeki klinik etkinligini daha da artirabilir.
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3.3. Piezoelektrik Cerrahi

Maksillofasiyal cerrahi, yumusak ve sert dokularin hassas
maniplilasyonunu gerektiren karmagik bir alan olup, cerrahi
tekniklerin minimal travma ile gerceklestirilmesi biiyiikk 6nem
tasimaktadir. Geleneksel rotatif cerrahi aletler, yumusak doku
hasar1, asir1 termal etki ve postoperatif komplikasyonlara neden
olabilmektedir. Son yillarda gelistirilen piezoelektrik cerrahi,
kemik kesiminde selektif ve minimal invaziv bir yaklagim
sunarak  postoperatif iyilesme siirecini olumlu  yOnde
etkilemektedir(Anesi vd. 2018).

3.3.1. Piezoelektrik Cerrahi ve Postoperatif Odemin
Azaltilmasi

Piezoelektrik cerrahi, ultrasonik vibrasyon prensibine
dayali olarak ¢alisan bir tekniktir. Yiiksek frekansl piezoelektrik
dalgalar, sert dokular1 hassas bir sekilde keserken yumusak
dokular1 koruyarak minimal travmatik etki saglar(Carini vd.
2014). Bu mekanizma, postoperatif inflamasyon ve o6demi
azaltmada 6nemli rol oynar.

3.3.2. Piezoelektrik Cerrahinin Postoperatif Odem
Uzerindeki Etkilerini Aciklayan Mekanizmalar

Daha Az Yumusak Doku Hasari

e Piezoelektrik cihazlar yalmzca kemik dokusunda
etkilidir; kan damarlari, sinirler ve bag dokular zarar
gérmez(Anesi vd. 2018).

e Geleneksel rotatif aletlerde gorilen  mekanik
mikrotravma ve termal nekroz riski piezoelektrik
cihazlarla minimize edilir.

10
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Daha Hizl Doku Rejenerasyonu

e Yapilan histolojik c¢alismalar, piezoelektrik cerrahi
sonras1 osteoblast aktivitesinin daha erken basladigini
gostermektedir(Heinemann vd. 2012).

Daha Az Postoperatif Agr1 ve Odem

o Piezoelektrik cerrahinin diisiik invaziv dogas1 nedeniyle
postoperatif ~ 6dem  %35-50 oraninda  azalma
gOstermektedir

o Piezoelektrik cihazlar, kemik sinir liflerini daha az
uyardig1 icin postoperatif agri siddetinde de azalma
sagladig belirtilmistir (Landes et al., 2008).

Piezoelektrik cerrahi, minimal travmatik yapisi, diisiik
termal etkisi ve yumusak doku koruma mekanizmalar1 sayesinde
postoperatif 6demin azaltilmasinda onemli bir cerrahi tekniktir.
Klinik caligmalar, geleneksel rotatif cerrahi yontemlere kiyasla
O0demi ve postoperatif agriyr anlamli sekilde azalttigini ortaya
koymaktadir.

3.4. Farmakolojik Yaklasimlar

Cerrahi sonrasi inflamasyon ve o6demi kontrol altina
almak icin ¢esitli farmakolojik ajanlar kullanilmaktadir.

3.4.1. Kortikosteroidler

Kortikosteroidler, glcli antiinflamatuar etkileri sayesinde
cerrahi sonras1 6demin kontrol altina alinmasinda en yaygin
kullanilan ilag grubudur. Bu ilaglar, fosfolipaz A2 enziminin
inhibisyonu yoluyla prostaglandin ve I6kotrien sentezini

baskilayarak inflamasyonu ve 6dem olusumunu 6nler(Kabir vd.
2020).

11
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En Yaygin Kullanilan Kortikosteroidler

o Deksametazon: Uzun etkili ve gucli bir antiinflamatuar
ajan olup, 6zellikle ortognatik cerrahi ve implant cerrahisi
sonrast 0demi azaltmada etkili bulunmustur (Semper-
Hogg vd. 2017).

e Metilprednizolon: Daha kisa yar1 émre sahip olup, akut
inflamatuar yanit1 baskilamada kullanilir.

e Prednizon: Orta etkili bir kortikosteroid olup, genellikle
postoperatif inflamasyonu hafifletmek amaciyla tercih
edilir.

3.4.2. Hyaluronik Asit (HA) Enjeksiyonlari

Hyaluronik asit (HA), viicutta dogal olarak bulunan bir
polisakkarit olup, ekstraselliler matriksin (ECM) 6nemli bir
bileseni olarak doku hidrasyonu, hiicresel proliferasyon, yara
iyilesmesi ve inflamasyon diizenlenmesinde 6nemli roller oynar.
Bu o6zellikleri sayesinde, HA enjeksiyonlarinin cerrahi sonrasi
inflamasyonu ve 6demi kontrol altina almak i¢in potansiyel bir
farmakolojik ajan olarak kullanilabilecegi diisiiniilmektedir.

3.4.2.1. inflamatuar Yamt1 Azaltici EtKisi

Postoperatif 6demin ana nedenlerinden biri, cerrahi
miidahale sonrasi gelisen hiicresel inflamatuar yanittir. HA ’nin
antiinflamatuar 6zellikleri, makrofaj aktivitesinin diizenlenmesi,
proinflamatuar sitokinlerin inhibe edilmesi ve oksidatif stresin
azaltilmast yoluyla inflamasyonun kontrol edilmesine katki
saglar(Shuborna vd. 2019). Makrofaj aktivitesini diizenleyerek
inflamasyon  sirecini  modile eder(Gocmen vd. 2015).
Prostaglandin E2 (PGE2) salinimin1 baskilayarak inflamasyonun
yayilmasini 6nler(Shuborna vd. 2019).

Bu mekanizmalar, HA’nin postoperatif inflamasyonu
azaltarak 6demin daha hizli gerilemesini saglayabilecegini
gostermektedir.
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3.4.2.2. Doku Rejenerasyonu ve Yara lyilesmesi
Uzerine Etkisi

Cerrahi sonrasi 6demin ¢oziilmesi i¢in, doku iyilesme
siirecinin  hizlanmas1 biiyllk o6nem tasir. HA, fibroblast
proliferasyonunu ve kollajen tiretimini artirarak yara iyilesmesini
destekler(BALLINI vd. 2009). HA, fibroblast migrasyonunu
uyararak doku onarim siirecini hizlandirir.  Anjiyogenezi
destekleyerek cerrahi bolgenin kanlanmasini artirir, bdylece
inflamasyonun daha hizli ¢6ziilmesini saglar.

Bu ozellikleri sayesinde, HA’nin cerrahi sonrasi hem
O0demin azaltilmasina hem de doku iyilesme siirecinin
hizlandirilmasina katkida bulundugu goriilmektedir.

3.4.2.3. Lenfatik Drenaji Destekleyici Etkisi

Cerrahi sonrast gelisen 6demin ¢oziilmesi i¢in lenfatik
sistemin etkin ¢aligmasi gerekmektedir. HA, lenfatik damarlarin
aktivitesini artirarak ~ sivinin  interstisyel ~ bosluktan
uzaklastirilmasini hizlandirir. Lenfatik kapillerlerin
gecirgenligini artirarak sivi hareketini diizenler. Ekstraselltler
stvinin drenajini kolaylastirarak postoperatif 6demin ¢oziilmesine
yardimc1 olur.

Bu etkileri sayesinde, HA enjeksiyonlar1 cerrahi sonrasi
6demin farmakolojik yonetiminde dnemli bir destekleyici ajan
olarak degerlendirilmektedir.

3.4.3.C Vitamini ile Kombine Deksametazon
Kullanimi

Vitamin C, antioksidan &zelligi sayesinde inflamatuar
sureci dizenler.Deksametazon ile birlikte kullanildiginda,
postoperatif 6demin daha hizli geriler(Chincholkar vd. 2024)
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3.5. Yeni Biyomateryaller ve Odem Azaltic1 Ajanlar

Geleneksel ilaclara ek olarak, yeni nesil biyomateryaller
de postoperatif 6dem yonetiminde etkili olmaktadir:

e Biyouyumlu kollajen membranlar: Cerrahi bolgeye
yerlestirildiginde 6demi ve inflamasyonu azaltarak doku
iyilesmesini hizlandirir(Wang vd. 2024).

e PRF (Platelet Rich Fibrin) uygulamalari: Trombosit
acisindan zengin fibrin, cerrahi sonrasi inflamasyonu

azaltir ve postoperatif O0demin azalmasina neden
olur(Tanan Karaca vd. 2023).

3.6. Soguk Uygulama Protokolleri

Soguk uygulama, postoperatif 6demi azaltmada en etkili
fiziksel yontemlerden biridir. Klinik ¢alismalara gore:

Ilk 4-6 saat iginde, 10-15 dakika siireyle uygulanmasi
onerilir. Vazokonstriksiyonu tetikleyerek damar disina sivi

cikisin1 engeller, boylece postoperatif 6demi azaltir(Yamano vd.
2024).

3.7. Aurikuloterapi (Kulak Akupunkturu)

Yeni bir yontem olarak, aurikuloterapi (kulak
akupunkturu) postoperatif 6demi ve agriy1 azaltmada gelecek
adma umut verici bir teknik olarak degerlendirilmistir(Hua vd.
2025). Bu yoOntemin, ortognatik cerrahiler sonrasi semptomlari
hafiflettigi ve inflamasyonu azalttig1 rapor edilmistir.

4, SONUC VE ONERILER

Odem, gene cerrahisinde postoperatif en sik karsilasilan
komplikasyonlardan biridir. Geleneksel yontemlere gére daha az
yan etki gosteren yeni tedavi teknikleri, iyilesme siirecinin daha
hizli olmasina katki saglamaktadir. Manuel lenf drenaji,
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postoperatif 6demi azaltmak igin glvenli ve etkili bir yontemdir.
Diisiik seviyeli lazer tedavisi, 6dem ve agri kontroliinde
faydalhidir. Piezoelektrik cerrahi, ¢evre dokular1 daha az
travmatize ettigi i¢in postoperatif 6demi azaltabilir. Farmakolojik
ajanlar (kortikosteroidler, hyaluronik asit, vitamin C ve
kortikosteroid kombinasyonu), postoperatif enflamasyonu ve
O0demi kontrol altina almak i¢in kullanilabilir.

Gelecekte yapilacak arastirmalar, bu yontemlerin uzun
vadeli etkilerini ve bir arada kullanildiklarinda ortaya cikabilecek
sinerjik faydalar incelemelidir.
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ZYGOMATICOMAXILLARY FRACTURES AND
TREATMENT PROTOCOLS

Giilce Ecem DOGANCALI!
Mehmet Ali ERDEM?

1. INTRODUCTION

Facial fractures occur due to various traumatic forces
impacting the craniofacial region and may present as isolated
injuries or in conjunction with other maxillofacial trauma. Their
diagnosis and management often require a multidisciplinary
approach involving maxillofacial surgeons, radiologists, and
ophthalmologists to ensure optimal functional and aesthetic
outcomes (Gellrich & Zimmerer, 2017; Robertson & Doucet,
2013).

The zygomatic bone, as the most prominent structure of
the lateral midface, is highly vulnerable to high-energy impacts.
It plays a key role in midfacial stability, providing structural
support to adjacent anatomical regions, including the orbit,
maxilla, and temporal bone. The zygoma contributes to the
formation of the inferior and lateral orbital walls and articulates
with the sphenoid (laterally), frontal (superiorly), maxilla
(medially and inferiorly), and temporal (posteriorly) bones
(Gellrich & Zimmerer, 2017; Meuten, Powers, Frost, & Kendell,
2013).
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Structurally, the weakest and thinnest points of the
zygoma are at its articulations with the sphenoid bone and
zygomatic arch, making these areas more susceptible to fractures.
In contrast, its junctions with the frontal bone and maxilla
represent the strongest and thickest regions, providing crucial
facial support. Given its biomechanical function and anatomical
positioning, zygomatic fractures can lead to significant
functional and aesthetic disturbances, often necessitating precise
surgical intervention, particularly in cases of displacement
(Haggerty, Demian, & Marchena, 2012).

2. ZYGOMATIC FRACTURES

The most commonly observed fracture pattern is
zygomaticomaxillary complex (ZMC) fractures, which primarily
result from anterolateral facial trauma. ZMC fractures are a
spectrum of injuries involving the separation of the zygoma from
its articulations with the frontal, maxillary, sphenoid, and
temporal bones. However, the presence of fractures in all four
bones is not always necessary (Bogusiak & Arkuszewski, 2010;
E. Ellis, 2013).

In comminuted fractures, the degree of fragment
displacement and fragmentation severity are crucial factors in
determining the treatment plan, which may involve open
reduction, closed reduction, or surgical intervention. Non-
displaced fractures typically do not require treatment (Haggerty
etal., 2012; Hwang & Kim, 2011).

Biomechanics of the Zygomaticomaxillary Complex
Fractures

The structural integrity of the zygomaticomaxillary
complex (ZMC) plays a crucial role in midfacial stability,
distributing forces exerted on the face during traumatic events.
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The zygomatic bone, due to its prominence, serves as a primary
impact absorber, transmitting forces across multiple articulations.

Force Vector Influence on Fracture Patterns: The
direction and magnitude of force determine the resulting fracture
pattern.

Frontal Impacts: Direct anterior trauma commonly results
in zygomaticofrontal suture fractures, leading to displacement
towards the orbit and forehead.

Lateral Impacts: Side-directed forces frequently produce
zygomatic arch fractures, often causing impingement on the
coronoid process of the mandible, leading to trismus.

Inferior Forces: Downward-directed trauma, such as falls,
may result in infraorbital rim and maxillary buttress fractures,
potentially compromising orbital support and causing diplopia.

Rotational Forces: Combined forces may result in
comminuted fractures where multiple fragments rotate out of
alignment, requiring more extensive surgical intervention.

The ZMC functions as a structural buttress, connecting
the orbit, maxilla, and lateral skull base. Disruptions to this
complex affect ocular positioning, masticatory function, and
facial symmetry, emphasizing the need for accurate reduction and
stabilization (Ip, You, Ferreira, & Moore, 2021; Umakant
Chodankar, Dhupar, Akkara, & Satish Kumar, 2023).

2.1. Clinical Manifestations

Zygomatic fractures can present with a range of clinical
signs and symptoms depending on the severity and location of
the injury. The following manifestations are commonly observed
in patients with zygomatic arch or zygomaticomaxillary complex
fractures:

25



Akademik Perspektiften Agiz. Dis ve Cene Cerrahisi

Restricted Mandibular Movement: Nearly all patients
exhibit some degree of limitation in jaw motion, which
may result from direct mechanical obstruction by
displaced bone fragments or secondary muscular
spasm due to trauma.

Zygomatic Arch Fractures and Trismus: Fractures of
the zygomatic arch can interfere with the movement of
the mandibular coronoid process, leading to
mechanical impingement. This often results in trismus,
characterized by restricted mouth opening and
difficulty in performing normal oral functions such as
chewing and speaking.

Periorbital and Subconjunctival Hematoma: These
hematomas are common accompanying signs of
zygomatic fractures. Periorbital ecchymosis (bruising
around the eye) may develop due to vascular injury,
while subconjunctival hemorrhage—bleeding beneath
the conjunctiva—appears as a sharply demarcated red
discoloration in the sclera. These findings may be
indicative of orbital wall involvement.

Infraorbital Nerve Impairment: The infraorbital nerve,
which runs through the infraorbital canal and exits
below the orbital rim, is frequently affected in
zygomatic fractures. Patients may experience
hypoesthesia, paresthesia, or complete anesthesia
along the nerve’s trajectory, leading to sensory deficits
in the ipsilateral upper lip, cheek, lateral nose, and
upper gingiva. Infraorbital nerve dysfunction can
persist for weeks or months depending on the severity
of the nerve compression or injury (E. Ellis, 2013;
Jones & Schmalbach, 2022; Ungari, Filiaci, Riccardi,
Rinna, & lannetti, 2012).
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2.2. Radiological Assessment

e Caldwell’s View: This frontal radiographic projection
is  particularly useful for evaluating the
zygomaticofrontal ~ suture. It  provides clear
visualization of fractures involving the superior
portion of the zygomatic bone, particularly at its
articulation with the frontal bone. Additionally, it aids
in detecting associated frontal sinus involvement.

e Water’s View: This occipitomental projection is
valuable for assessing fractures involving the inferior
orbital rim, maxillary sinus, and zygomaticomaxillary
buttress. It offers a detailed view of the midface and is
helpful in identifying step deformities at the
infraorbital margin.

e Submentovertex View: This specialized projection is
particularly effective for evaluating the zygomatic
arch. It provides an axial perspective, allowing for the
detection of arch fractures and any displacement of
fracture fragments. This view is crucial for diagnosing
isolated zygomatic arch fractures, which may be
missed on standard frontal or lateral projections.

e Computed Tomography (CT): CT scanning remains
the most critical diagnostic tool for evaluating
zygomatic fractures. It is particularly useful in cases
involving complex fractures, orbital floor disruption,
and associated soft tissue injuries. Multiplanar and
three-dimensional reconstructions offer superior
visualization of fracture displacement, impingement
on adjacent structures, and the need for surgical
intervention. CT imaging also helps assess the
integrity of the orbital walls and detect the presence of
intraorbital hematomas or muscle entrapment, which
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may require immediate surgical management
(Birgfeld, Mundinger, & Gruss, 2017; Omami &
Branstetter, 2024).

2.3. Classification of Zygomatic Fractures

Knight and North Classification: The most commonly
used classification system, it categorizes zygomatic fractures into
six types based on displacement and stability: (Knight & North,
1961)

Type I: Nondisplaced fractures

Type II: Unrotated, medially displaced fractures
Type 111: Rotated fractures with lateral displacement
Type 1V: Medially displaced fractures with comminution
Type V: Severely comminuted fractures

Type VI: Complex fractures with orbital involvement
2.4. Etiology of Zygomatic Fractures

e Physical assault

e Motor vehicle accidents

o Falls

e Occupational injuries

o Pathological conditions (Ungari et al., 2012)

2.5. Complications of Zygomatic Fractures

Zygomatic fractures, if left untreated or improperly
managed, may lead to various complications affecting both
function and aesthetics. The following are the most commonly
encountered complications:

e Infection: As with any facial fracture, the risk of
infection exists, particularly in cases involving open
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fractures or fractures extending into the maxillary
sinus. Sinus involvement can predispose patients to
sinusitis, osteomyelitis, or even abscess formation.
Proper antibiotic  prophylaxis and  surgical
debridement are essential in preventing infectious
complications.

Trismus:  Persistent limitation of mandibular
movement, or trismus, can result from prolonged
mechanical impingement of the coronoid process
against displaced zygomatic bone fragments. This
complication may also arise due to fibrosis and
scarring of the masticatory muscles following trauma
or surgical intervention. Severe trismus can
significantly impair oral function, affecting speech and
mastication.

Diplopia and Enophthalmos: Diplopia (double vision)
can occur if the fracture involves the orbital walls,
leading to extraocular muscle entrapment or orbital
hematoma. Enophthalmos (posterior displacement of
the globe) may develop due to loss of orbital volume
from untreated fractures or inadequate reconstruction.
If not addressed promptly, these conditions can result
in long-term visual disturbances and cosmetic
deformities.

Facial Nerve Injury: The facial nerve, particularly its
temporal and zygomatic branches, is at risk of injury
during trauma or surgical repair. Damage to these
branches can lead to weakness in the frontalis muscle,
brow ptosis, or difficulty in closing the eyelids
(lagophthalmos). While neuropraxia may resolve over
time, more severe injuries could lead to permanent
facial asymmetry and dysfunction.
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e Malunion/Nonunion: Improper healing of zygomatic
fractures may lead to malunion, where the fractured
segments heal in an incorrect position, resulting in
facial asymmetry or functional impairment. Nonunion,
or failure of the bone to heal, is rare but may occur in
cases of severe displacement, inadequate fixation, or
infection. Surgical intervention with rigid fixation is
often required to correct malunion or nonunion cases.

e Malar Projection Asymmetry: Disruption of the
zygomatic bone's natural contour can lead to malar
flattening or asymmetry, significantly affecting facial
aesthetics. This deformity is particularly noticeable in
cases where fracture reduction is incomplete or if there
is resorption of bone over time. Correction may require
secondary reconstructive surgery using bone grafts or
implants to restore the normal prominence of the malar
region (Haggerty et al., 2012; Hwang & Kim, 2011).

Understanding these complications emphasizes the
importance of early and accurate intervention to ensure both
functional recovery and aesthetic preservation in patients with
zygomatic fractures.

3. TYPES OF ZYGOMATIC FRACTURES
There are two primary types of zygomatic fractures:
1. Zygomaticomaxillary Complex (ZMC) Fracture
2. Zygomatic Arch Fractures

It is essential to distinguish between zygomaticomaxillary
complex (ZMC) fractures and isolated zygomatic arch fractures,
as their clinical presentation, management, and prognosis differ
significantly.
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ZMC Fractures: These involve the separation of the
zygoma from its articulations with the frontal, sphenoid,
maxillary, and temporal bones. They typically result from high-
energy trauma and frequently lead to functional deficits such as
orbital floor involvement, malar depression, and trismus.

Isolated Zygomatic Arch Fractures: These are confined to
the zygomatic arch and do not disrupt the major buttresses of the
midface. They are often caused by lateral trauma and may present
with localized depression, pain, and restricted jaw movement due
to impingement on the coronoid process of the mandible.

Understanding this distinction is crucial for selecting the
most appropriate treatment approach, as ZMC fractures often
require open reduction and internal fixation (ORIF), whereas
isolated arch fractures may be managed with closed reduction
techniques (Birgfeld et al., 2017; Bogusiak & Arkuszewski,
2010; Ellstrom & Evans, 2013).

3.1. Zygomaticomaxillary Complex (ZMC) Fracture

These fractures typically result from anterolateral facial
trauma and involve three distinct structural disruptions:

e Zygomatic arch

e Zygomaticofrontal suture

e Inferior orbital rim

Clinical Findings:

e Periorbital edema and ecchymosis

e Hypoesthesia in the infraorbital region
e Palpable step deformity

e Associated ocular injury and diplopia

e Trismus
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e Epistaxis
o Inferior displacement of the globe
e Temporal hollowing

e Airemphysema in soft tissues surrounding the fracture
site

e Tenderness and step deformity in key support
structures such as the inferior orbital rim, frontal
zygomatic suture, and maxillary sinus lateral wall

e Numbness in the cheek, gingiva, upper lip, and upper
teeth

In the first 2-3 hours post-injury, swelling can obscure the
underlying fracture, delaying diagnosis. The characteristic
clinical sign of midfacial flattening may become apparent once
edema resolves, typically between the 3rd and 5th day. Step
deformities are frequently palpable along the infraorbital rim and
zygomaticofrontal suture line. Examination should extend to the
zygoma body and arch to assess tenderness and confirm fracture
presence.

Extensive orbital ecchymosis and severe subconjunctival
hemorrhage are common. Bilateral pupil level assessments
should be performed to detect any ocular depression. Visual
acuity and ocular motility should be carefully evaluated, and any
symptoms of diplopia or blurred vision should be documented.

Mandibular dysfunction may result from depressed
zygomatic body or arch fractures. Ecchymosis in the upper
buccal sulcus and anesthesia of the cheek, gingiva, and upper lip
may indicate underlying fractures. Subcutaneous emphysema is
also a possible sign due to the proximity of the lateral sinus wall
(Jones & Schmalbach, 2022; Wang & Dillon, 2021).
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Radiological Diagnosis

The Caldwell view is the most suitable technique for
visualizing the zygomaticofrontal suture. The Waters projection
provides a complete view of the zygomatic bone and maxillary
sinus. Computed tomography (CT) is the most critical imaging
modality for evaluating the impact of the fracture on the orbital
floor and its relationship with soft tissues. This technique
provides essential three-dimensional information regarding the
extent of the fracture (Omami & Branstetter, 2024; Salentijn,
Boverhoff, Heymans, van den Bergh, & Forouzanfar, 2014).

Treatment Protocols

Three critical components must be considered in the
treatment of zygomatic fractures. First, anatomic reduction of the
displaced segment should be achieved. Second, post-reduction
stabilization must be ensured. Third, adequate internal orbital
reconstruction should be performed when indicated. All three
require thorough clinical and radiographic evaluation.

Regardless of the technique or tool used for the reduction
of a displaced zygomatic segment, the key question remains
whether the reduction is anatomically accurate. There are only
two intraoperative methods for assessing this accuracy. The first
method involves clinical examination through palpation of the
bony articulations or direct surgical exposure of the fracture site.
If soft tissue swelling is minimal, it is often possible to determine
the accuracy of reduction clinically. However, wider exposure of
anatomical fracture sites can provide additional confirmation but
may increase the risk of iatrogenic cosmetic deformities due to
additional incisions.

The second method to verify the accuracy of reduction is
intraoperative imaging. Standard radiographs often fail to
provide sufficient detail, whereas intraoperative CT scans using
small, mobile, cone-beam C-arm units have become increasingly
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available in many operating rooms (E. Ellis, 2013; E. Ellis, 3rd
& Perez, 2014).

Surgical Management

The two main indications for surgical repair of zygomatic
fractures are:

Aesthetic Deformity

Non-displaced fractures are typically stable and do not
require surgical intervention. Displaced fractures, however,
generally necessitate surgical correction to prevent aesthetic
deformity. The factors influencing this decision include the
degree of displacement, the thickness of the soft tissue envelope,
the patient’s age, and underlying health conditions (Strong &
Gary, 2017).

Functional Impairment

Collapse of the zygomatic arch can result in impingement
on the coronoid process, leading to trismus. Orbital involvement
may cause diplopia and malpositioning of the globe (Strong &
Gary, 2017).

Reduction Techniques:

Both closed and open surgical approaches may be
employed to achieve fracture reduction. In low-energy injuries,
closed reduction may be performed with minimal incisions and
without fixation. The development of intraoperative imaging has
expanded the indications for closed reduction by allowing
verification of the accuracy of reduction without the need for
direct visualization.

Open reduction is indicated when closed reduction is
inadequate. Higher-energy fractures are more likely to require
open reduction and internal fixation. Preoperative planning,
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intraoperative navigation, and intraoperative imaging can
optimize surgical repair (Strong & Gary, 2017).

Buttress-Based Approach:

Four buttresses have been identified for stabilization of
zygomatic fractures, with the maxillary, frontal, and temporal
buttresses being preferred over the zygomaticosphenoidal suture
line. The need for one-, two-, three-, or four-point fixation
depends on fracture stability and the requirement for minimal
hardware to reduce stress on the bone during healing (Ji, Kim,
Kim, & Yang, 2016; Starch-Jensen, Linnebjerg, & Jensen, 2018).

Incision-Based Approach:

The principle of minimal incision should be applied for
optimal access and reduction. Among the four commonly used
incisions for ZMC fractures, the sublabial approach has the
lowest morbidity, followed by lateral blepharoplasty, lower
eyelid, and finally, the coronal incision.

Surgeons typically begin with the sublabial incision and
add additional incisions only when necessary for reduction or
stabilization (Haggerty et al., 2012).

Closed Reduction Techniques:

Patients with simple, low-energy fractures are good
candidates for closed reduction. These fractures include
zygomatic arch fractures and single-piece ZMC fractures. After
closed reduction, intraoperative imaging may be used to verify
the accuracy of the repair. The surgical approaches include:

Temporal Approach: A 2 cm incision is made
approximately 4 cm superior to the zygomatic arch within the
hair-bearing scalp. The temporalis fascia is exposed, and a Boise
or Rowe elevator is used for subfascial dissection. Lateral force
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is applied to achieve reduction, and no pressure should be applied
to the skull.

Sublabial Approach: A 2 cm sublabial incision is made
just above the mucogingival junction, avoiding the risk of
alopecia associated with the temporal approach. A subperiosteal
dissection is performed deep into the malar region, and a Boise
or Rowe elevator is used to reduce the fracture.

Percutaneous Approach: A stab incision is made in the
cheek. A bone hook may be placed beneath the malar eminence,
or a Carroll-Girard screw may be inserted directly into the
zygoma. The mobile bony segment is then reduced (Lazo,
Pedemonte, Gonzalez, Vargas, & Pérez, 2013; Salentijn et al.,
2014; Strong & Gary, 2017).

Open Reduction Techniques:
Zygomaticomaxillary Buttress:

Sublabial Incision (Inferior Maxillary Buttress): A 4-5
cm incision is made immediately above the mucogingival
junction, extending from the lateral incisor to the first molar,
taking care to avoid injury to the parotid duct. Dissection is
continued in a subperiosteal plane to expose the maxillary face.
Superior dissection follows the infraorbital nerve and frequently
provides visualization of the inferior orbital rim. This well-
concealed incision offers excellent visualization with minimal
morbidity and allows access to the strongest biomechanical
support structure.

Lower Eyelid Incision: There are four common surgical
approaches to the inferior orbital rim: (1) transcutaneous
subciliary, (2) transcutaneous subtarsal, (3) transconjunctival
preseptal, and (4) transconjunctival postseptal. Orbital rim
fractures are often comminuted. A microplate, carefully
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contoured and applied, restores facial width and aids in orbital
floor realignment (Strong & Gary, 2017).

Zygomaticofrontal Buttress:

Lateral Upper Eyelid Blepharoplasty Incision: This
approach is the best choice for accessing the zygomaticofrontal
buttress. Unlike the brow incision, which may result in alopecia
and a noticeable scar, this technique provides excellent exposure
with minimal scarring. A 2 cm incision is made along a natural
skin crease, at least 10-12 mm above the eyelid margin.
Dissection proceeds through the skin and orbicularis muscle. The
forehead skin is then retracted until the incision reaches the
zygomaticofrontal suture. Low-energy monopolar electrocautery
may be used to dissect through the periosteum. More complex
injuries requiring a coronal incision may access this buttress
through a coronal approach (Strong & Gary, 2017).

Zygomaticosphenoidal Buttress:

Lateral Upper Eyelid Blepharoplasty Incision: The
primary access for the zygomaticosphenoidal buttress is through
this incision. Once the lateral orbital rim is exposed, a periosteal
elevator is used to reveal the lateral orbital wall and the
zygomaticosphenoidal buttress. This is a highly stable buttress,
but separation may occur in high-velocity injuries. Internal
fixation is challenging; however, placement of a three-hole mini
plate is possible with aggressive surgical exposure. Coronal
incisions provide easier access for plate placement (Strong &
Gary, 2017).

Zygomaticotemporal Buttress:

Coronal Incision: The primary approach for the
zygomaticotemporal buttress is a coronal incision. However, this
carries higher risks of alopecia, paresthesia, and facial nerve
injury. As such, this technique is generally reserved for complex
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fractures requiring four-point stabilization. A coronal incision is
marked at least 4-6 cm behind the hairline. The scalp may be
banded, and shaving is unnecessary. The incision may be made
in a straight line or a zigzag pattern to camouflage scarring (Ji et
al., 2016; Marinho & Freire-Maia, 2013; Strong & Gary, 2017;
Wang & Dillon, 2021).

3.2. Zygomatic Arch Fractures

Types of Isolated Arch Fractures:

e Two-segment fractures

e Multi-segment fractures: V-shaped, Displaced
Types of Combined Arch Fractures:

e Single fractures

e Multiple fractures: Reduced, Displaced (E. Ellis,
2013)

Clinical Characteristics

Patients with zygomatic arch fractures may present with
dimpling or depression over the affected region, which may be
painful upon palpation. Additionally, mechanical impingement
on the coronoid process of the mandible may lead to restricted
mouth opening (trismus), or in rare cases, a partially open mouth
that cannot be closed or laterally displaced.

Given its prominent structure, the zygoma is the second
most commonly fractured facial bone after the nasal bones, with
zygomatic arch fractures accounting for approximately 10% of
all facial fractures. These fractures should be treated when they
result in significant cosmetic deformity or functional impairment.
Reduction may be achieved via intraoral or external approaches.
In cases where the fracture remains unstable following reduction,
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stabilization may be achieved using wire or plate-screw fixation
or a splint.

Two primary indications for treatment include cosmetic
deformity and mandibular movement restriction due to
impingement on the coronoid process. In isolated arch fractures,
reduction may be performed using intraoral or external incisions
(temporal region or lateral brow approach). Stable fractures
following reduction do not require additional support. However,
in cases of recurrent displacement post-reduction, fixation may
be achieved using a coronal incision with wire or plate-screw
fixation, or via external or internal splinting techniques. External
splinting methods include the use of endotracheal tubes, finger
splints, and acrylic models, although fixation using wire or
sutures can be technically challenging. Furthermore, these
techniques carry risks of facial nerve injury and compromised
skin perfusion due to pressure effects (Cohn et al., 2020; E. Ellis,
2013; E. Ellis, 3rd & Perez, 2014).

Reduction Techniques

Classic V-shaped arch fractures are commonly managed
using the Gillies or Keen procedures. In cases where posterior
arch fractures are also present, the Dingman elevator may be
employed for reduction. This elevator’s pointed tip facilitates
effective fracture elevation. If instability persists after closed
reduction with the Dingman elevator, a Kirschner wire (K-wire)
(0.16 mm) may be applied under C-arm guidance to stabilize the
fracture.

Gillies Method: This involves a straight incision
approximately 2.5 cm in length, made 1-2 cm anterior to the
helix of the ear at an angle of 30-40° to the horizontal plane.
After blunt dissection and avoidance of superficial temporal
vessels, the temporal fascia is exposed and incised. A flat
instrument is introduced to develop a plane between the fascia
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and the temporalis muscle. Since the temporalis fascia extends to
the zygomatic bone while inserting into the coronoid process, this
step ensures correct dissection. A Rowe elevator or similar
instrument is then introduced, replacing the initial instrument, to
elevate the zygomatic arch back into its anatomical position.
Reduction is confirmed by palpating the normal contour of the
malar eminence and orbital rim, with an audible and tactile
"click" often indicating successful stabilization (Ogden, 1991).

Keen Method: This intraoral approach involves making a
mucosal incision 3-5 mm above the mucogingival junction
between the first or second molars. A full-thickness
mucoperiosteal flap is elevated around the piriform rim and
infraorbital nerve, exposing the zygomatic buttress (Cohn et al.,
2020).

Dingman Method: This approach utilizes an incision just
above the brow or through an upper eyelid blepharoplasty
incision. A periosteal elevator is advanced beneath the deep
temporal fascia where it attaches to the frontal process of the
zygoma. The elevator is maneuvered beneath the anterior arch or
zygoma and lifted laterally to achieve fracture reduction (Cohn
et al., 2020).

These surgical techniques aim to restore both functional
and aesthetic integrity following zygomatic fractures. The choice
of approach depends on the fracture pattern, the extent of
displacement, and patient-specific anatomical considerations
(Cohn et al., 2020; E. Ellis, 3rd & Perez, 2014; Starch-Jensen et
al., 2018; Tiwari, Gupta, & Roy, 2024).
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4. POSTOPERATIVE MANAGEMENT AND
REHABILITATION

Effective postoperative care is critical to ensuring optimal
healing, functional recovery, and cosmetic outcomes following
zygomatic fracture repair. The key aspects of postoperative
management include:

4.1. Pain Management

Analgesics:  Nonsteroidal anti-inflammatory  drugs
(NSAIDs) and acetaminophen are the first-line choices for pain
control.

Opioids: Reserved for severe pain in the immediate
postoperative period.

Nerve blocks: Infraorbital or suprazygomatic nerve
blocks may provide additional pain relief.

4.2. Edema and Hematoma Control

Head Elevation: Patients should keep their head elevated
at 30-45° to minimize swelling.

Cold Compresses: Application of ice packs during the
first 48 hours helps reduce periorbital edema.

Steroid Therapy: A short course of corticosteroids may be
used in cases of extensive soft tissue swelling to prevent
excessive scarring and fibrosis.

Monitoring for Hematoma: Any increasing swelling,
pain, or changes in vision should be promptly evaluated for
possible hematoma formation.

4.3. Functional Rehabilitation

Jaw Exercises: Early mandibular movement exercises
help prevent trismus and restore normal jaw function.
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Physiotherapy: In cases of prolonged trismus, myofascial
release therapy and guided stretching exercises can improve jaw
mobility.

Ocular Rehabilitation: If orbital fractures were involved,
ophthalmologic evaluation and vision therapy may be required.
4.4. Follow-up and Imaging

Postoperative CT or X-ray: Imaging should be performed
to confirm proper reduction and fixation, especially in complex
fractures.

Clinical Follow-ups: Regular evaluations at 1 week, 1
month, and 3 months postoperatively are recommended.

Criteria for Revision Surgery:
e Persistent malalignment or malunion
e Late-onset enophthalmos (>2 mm)

e Persistent functional impairments (e.g., diplopia,
trismus)

e Infection (Kim et al., 2011; Markiewicz, Gelesko, &
Bell, 2013; Strong & Gary, 2017)

5. CONCLUSION

arch fractures, though less common as isolated injuries,
play a crucial role in both facial aesthetics and function. The
prominent nature of the zygoma makes it susceptible to trauma,
which can lead to significant cosmetic and functional
consequences, including facial asymmetry and trismus. Early and
accurate diagnosis using clinical and radiographic assessment,
particularly with CT imaging, is essential for appropriate
management.
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Treatment decisions are based on the severity of
displacement and associated functional impairments. While non-
displaced fractures may heal without intervention, displaced
fractures often necessitate reduction and stabilization. Closed
reduction techniques such as the Gillies, Keen, and Dingman
methods are commonly employed for minimally displaced
fractures, whereas open approaches with internal fixation may be
required for complex or recurrently displaced fractures.

Advancements in surgical techniques, including
intraoperative imaging and minimally invasive fixation
strategies, have improved the precision and outcomes of
zygomatic arch fracture management. A multidisciplinary
approach involving maxillofacial surgeons, plastic surgeons, and
ophthalmologists is often required to optimize both functional
recovery and aesthetic restoration. The goal remains to restore
the normal anatomical contour of the zygoma while preserving
facial nerve function and minimizing long-term complications.
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ODONTOJENIK KISTLERIN TEDAVI
TEKNiIiKLERI

Yasin Caglar KOSAR!
Gizem CALISKAN?
1. GIRIS

Kistler; kemik ya da yumusak dokularda olusan, i¢ yiizeyi
epitel ile, dis kismi ise bag dokusu ile c¢evrili patolojik
bosluklardir ve bu bosluklar genellikle sivi ya da yar1 kati
kivamda igerik barindirir. (Kramer, 1974) TUm vicut genelinde
degerlendirildiginde, kistik lezyonlarin en sik ¢ene kemiklerinde
gorulmesinin  temel nedeni, epitel kalintilarinin = 6zellikle
maksillofasiyal bolgede daha yogun bulunmasidir. Odontojenik
kistler ise, dis gelisimi siirecinde mine olusumu tamamlandiktan
sonra, kronu cevreleyen mine epiteli ve dental lamina
artiklarindan kaynaklanarak olusurlar.(Williams & Hellstein,
2000; Yicetas, 2005) Kistler, tiplerine, bulunduklar1 bdlgeye,
kemik yogunluguna ve enfekte olup olmama durumuna baglh
olarak farkli radyolojik bulgular verebilirken odontojenik kistler
genellikle yavag biiylime egilimindedir; ancak zamanla komsu
dokular Uzerinde deformasyonlara veya asimetrilere neden
olabilirler. (Yilmaz, 2017)

Kistler ¢ boyutlu olarak ekspansiyon gosterebilmekle
birlikte, ¢ogunlukla vestibiil tarafa dogru genislerler ve bu
genisleme, Ozellikle buyik kistlerde intraoral ya da yiz
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bolgesinde sisliklere yol agabilir. Kemik icinde gelisen bu
lezyonlar biyudiikce, gevresindeki kemikte rezorpsiyon meydana
getirir ve bu durum ilerlediginde, palpasyon sirasinda krepitasyon
sesi aliabilir; kemik tamamen kaybolmussa dokuda fluktuasyon
hissedilebilir. Tedavi yonteminin belirlenmesinde; hastanin yast,
lezyonun boyutu ve yerlesimi, ¢evresel anatomik yapilarla
iligkisi, ge¢mis tedavi Oykiisii ve lezyonun histopatolojik tipi
dikkate alinmalidir. (Harris, 1978)

Odontojenik kist siniflamasinda glinimiize kadar pek ¢ok
siniflama  kullanilmistir ve Diinya Saglhk Orgiitii’niin 2017
simiflandirmasinda  ¢ene  kistleri, inflamatuar  kaynakli
odontojenik kistler ile odontojenik veya non-odontojenik
gelisimsel  kistler  olmak  Gzere iki ana  grupta
incelenmistir.(Sumbh, Sumbh, Jain, & Pagare, 2017) Ancak 2022
yilinda yapilan giincellemede, bu ayrim kaldirilarak "cene
kistleri" ifadesi, herhangi bir alt siniflandirma yapilmaksizin
genel bir terim olarak kullanilarak siiflandirma asagidaki gibi
yapilmistir;

Radikuler kist

Inflamatuar kollateral kistler

Cerrahi silyal1 kist

Nazopalatin kanal Kisti

Gingiva Kistleri

Dentigeroz kist

Ortokeratinize odontojenik Kist

Lateral periodontal kist ve botryoid odontojenik kist
Kalsifiye odontojenik kist

Glanduler odontojenik kist

Odontojenik keratokist(Soluk-Tekkesin & Wright, 2022)
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Bu smiflamada diger kistlerden uydu kistleri olmasiyla
daha sik tekrarlama oranina sahip olmasi ve daha agresif ilerleme
gostermesiyle One c¢ikan odontojenik keratokistler, kimyasal
yontemlerin ve daha radikal tedavi tekniklerinin kullanilmasini
gerekli kilabilmektedir.(Emerson, Whitlock, & Jones, 1972)

2. ODONTOJENIK KiSTLERIN TEDAVILERIi

Odontojenik kistlerin tedavisinde en sik basvurulan
yontemler arasinda  eniikleasyon, marsiipyalizasyon ve
dekompresyon yer alir ancak bunlara ek olarak kiretaj, Carnoy
Soliisyonu veya 5-Florourasil gibi kimyasal ajan uygulamalari,
kriyoterapi, periferik osteotomi ve radikal cerrahi islemler de
tedavi teknikleri arasinda sayilmaktadir.(Mendes, Carvalho, &
van der Waal, 2010; Morgan, Burton, & Qian, 2005)

Eniikleasyon, kist dokusunun cerrahi olarak ¢ikarilmasi
islemidir ve lezyon tek parca ya da ¢ok parga halinde
temizlenirken marsipyalizasyon ve dekompresyon ise Kist
iceriginin bosaltilarak lezyonun agiz bosluguyla baglantili hale
getirilmesi esasina dayanir. Bu yontemler minimal invaziv olup
hasta takibi ile desteklenir. (Tabrizi, Hosseini Kordkheili,
Jafarian, & Aghdashi, 2019)Bu kitap bélimiinde odontojenik
kistlerin tedavi protokolleri anlatilacaktir.

2.1. Dekompresyon

Kistin genislemesine neden olan kist i¢i basimci
hafifletmek i¢in kullanilan bir teknigi ifade eden dekompresyon,
kist duvarma kist boslugunu agik tutmak igin bir drenaj
yerlestirilerek uygulanan bir tekniktir.(Pogrel, 2003) Kist
cerrahisi sirasinda ilk olarak doku antisepsisi saglanip anestezi
uygulanir sonrasinda, mukoperiosteal flep kaldirilir. Gerekli
durumlarda cerrahi piyasamen ve frez yardimiyla Kistin
ekspansiyonu sebebiyle incelmis kemik kaldirilip kistik membran
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rezeksiyonu  gerceklestirilerek, ¢ikarllan doku  Grnegi
histopatolojik incelemeye gonderilmek tizere alinir daha sonra
kist bosluguna bir kaniil yerlestirilir ve islem, ¢evre mukozaya
yapilan dikislerle tamamlanir.(Kinard, Chuang, August, &
Dodson, 2015) Cerrahi islem sonrasi hastaya uygun yikama
protokolii 6gretilmeli ve bu siire¢ gerektiginde ayna yardimiyla
gorsel olarak desteklenmelidir ve lezyonun takibi iki ayda bir
klinik ve radyolojik muayenelerle yapilmali, dren pozisyonu
kontrol edilmelidir. Dekompresyon islemiyle kist i¢i basing
azalir, bu da lezyonun cevresinde kademeli olarak yeni kemik
olusumunu tesvik eder ve onemli anatomik yapilar korunmus
olur.(Zhao, Liu, Han, Wang, & Wang, 2011) Minimal invaziv ve
doku koruyucu bir tedavi yaklasimi olarak degerlendirilen
dekompresyon yontemi, spesifik olarak biyuk boyutlu kistlerde,
cerrahi sirasinda fraktiir riski veya cevredeki anatomik yapilara
zarar verme olasilig yiiksekse, oncelikli tedavi secenegi olarak
diistiniilmelidir ancak bu protokol, uzun sdreli ginlik irrigasyon
ve diizenli kontrolleri gerektirdigi i¢in, tedavi stirecine aktif uyum
saglayabilecek motivasyona sahip hastalar icin daha uygun olarak
kabul edilirken vakalarin ¢ogunda daha basit, daha diisiik riskli
ve niiks olasiligi daha az kabul edilen ikinci bir cerrahi isleme
ihtiyac duyulabilir ve hicbir zaman niiks riski tamamen ortadan
kalkmadig1 i¢in uzun donemli hasta takibi mutlaka saglanmalidir.
(Muret, Malthiéry, Casenave, Costes-Martineau, & Torres, 2021)

2.2. Marsupyalizasyon

Teknik olarak farkli anlamlari olan dekompresyon ve
marsupyalizasyon Kistin i¢cindeki basinci azaltmak amaciyla ortak
bir amagla kullanildig1 i¢in bircok makalede birbirinin yerine
kullanilir ancak marsupyalizasyon kiste komsu kemik duvarinda
bir pencere agildiktan sonra kist iceriginin bosaltilip kist epitel
dokusunun ¢evre yumusak dokulara dikilerek kist boslugu ile
ag1z boslugu arasinda dogrudan baglant1 kuruldugu bir tekniktir.
(Pogrel & Jordan, 2004) Iilk olarak Partsch tarafindan
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tamimlanmig  bir tedavi yontemi olan marsupyalizasyon
dekompresyona benzer sekilde intrakistik basincin diismesini
saglayarak kistik boslukta yeni kemik olusumunu destekler ve
fraktlr riskini ya da sinir zedelenmesi gibi komplikasyonlarin
riskini de azaltir ayn1 zamanda, n. alveolaris inferior, n. mentalis
ve sinls maksillaris gibi anatomik yapilarin korunmasina
yardimci olur. Bu teknik, ayrica gomiilii dislerin agizda stirmesi
i¢in uygun bir ortam saglayabilir. Ozellikle blyiik odontojenik
Kistlerde, benign kistik kemik timoérlerinde, entkleasyon veya
rezeksiyon gibi daha invaziv islemler 6ncesinde onemli bir yer
tutan konservatif bir cerrahi tekniktir.(Sun, Cai, Wu, & Zhao,
2017; Tolstunov, 2008) Bu yontemin de siturasyon zorluklari,
bazen pencerenin kapanabilmesi, diizenli kontrol seanslarinin
gerceklestirilme  gerekliligi  ancak  gerceklestirilemedigi
durumlarda enfeksiyon riski gibi bazi sinirli oldugu dezavantajh
durumlar vardir. Tedavinin en Kritik yonlerinden biri, hastanin
hekim ile is birligi yapmasidir ve tedavi boyunca hem hekimin
hem de hastanin kist boslugunu diizenli olarak irrigasyonla
temizleyerek tedaviye bizzat dahil olmasi1 gerekir.(Lizio,
Corinaldesi, Bianchi, & Marchetti, 2011)

2.3. Enukleasyon

Kistik lezyonlarin tedavisinde en sik tercih edilen cerrahi
yontem olarak kabul edilen enikleasyonda tercihen
yapilabiliyorsa lezyonun epitel doku biitiinltigii korunarak kemik
ve yumusak ¢evre dokulardan ayrilmasi temel amag olarak kabul
edilir sonrasinda bolca serum fizyolojik kullanilarak kist kavitesi
irrige edilir, sivri ve diizensiz kemik kenarlar1 cerrahi piyasemen
yardimiyla torpulenir ve hemoraji kontroli saglanmasi sonrasi
primer siiturasyon saglanir. (Neville, Damm, Allen, & Chi, 2023)
Entkleasyon genel olarak kiigiik ve sinirli lezyonlarda kesin
¢Oziim olarak tercih edilmekle birlikte, daha biiyiik ¢apli kistik
yapilar s6z konusu oldugunda bazi cerrahi komplikasyonlarin
gelisme riski artar. Ozellikle biiyiik kistik olusumlar mandibula
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veya maksilla kemik yapisinin direncini zayiflatarak postoperatif
donemde patolojik fraktirlere yol acabilme ihtimaline sahiptir.
Ayrica, genis lezyonlar komsu anatomik yapilarla, ozellikle
siniisler, sinirler veya dis kokleriyle yakin iliskili oldugunda, bu
yapilarda  hasar olusma olasiligt da g6z  Oniinde
bulundurulmalidir. Enfeksiyon riski de bu tiir lezyonlarda daha
yuksek olabilmektedir. (Kim, On, Cho, & Ryu, 2020; Ku, Han,
Yongvikul, Huh, & Kim, 2022)

2.4. Kombine Yaklasimlar

Olas1 komplikasyon riskini en aza indirmek amaciyla
marsupyalizasyon ve dekompresyon gibi daha konservatif tedavi
secenekleriyle  beraber  kombine  sckilde  enlkleasyon
uygulanabilmektedir. Bu yaklasimlar 6zellikle geng¢ hastalarda
veya vital yapilarla temas halindeki biiylik kistlerde tercih
edilmektedir. Bu yontemlerle lezyonun boyutunun azaltilmasi,
ilerleyen siiregte eniikleasyonun daha giivenli sekilde
gerceklestirilmesine olanak tanir(de Moraes, Soares, Pinheiro, &
Ribeiro, 2020)

%60 etanol, %30 kloroform ve %10 buzlu asetik asitten
olusan Carnoy soliisyonu, iyi huylu tek veya ¢ok kistli lezyonlar
olarak simiflandirilmalarina ragmen, agresif ve infiltratif
Ozellikleriyle bilinen ve niiks orani1 yiiksek olan odontojenik
keratokistlerin 1,5 mm derinlige kadar kimyasal nekrozunu
indlkleyerek kist duvari etrafindaki epitel kalintilarini ve
mikrokistleri ortadan kaldirir ancak sinir veya damar
yaralanmalar1 nedeniyle kemik kavitesine 3 dakika uygulanmasi
tavsiye edilir.(Janas-Naze, Zhang, & Szuta, 2023)

Lezyonla birlikte ¢evre saglikli kemik dokusunun da
cikarilmasi hedeflenen rezeksiyonda epitel kalintilarinin ortadan
kaldirilmasiyla genellikle odontojenik keratokistlerin niiks
oraninin azaltilmasi hedeflenir ayrica genellikle tekrarlayan,
agresif karakterli, cevre anatomik yapilara yayilmis ya da diger
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konservatif yontemlerle basar1 saglanamamig biiyiik lezyonlarda
da rezeksiyon oOnerilebilir ancak o©ncelikle konservatif
yontemlerin denenmesi gerekli hallerde rezeksiyon gibi daha
radikal yontemlere gecilmesi yiiz asimetrisi, ¢ene konturlarinda
bozulma, fonksiyonel kayiplar ve bazi durumlarda rekonstriiktif
cerrahi ihtiyaci olusabilecegi i¢in hasta i¢cin daha faydali ve ideale
yakin olabilir. (Chrcanovic & Gomez, 2017)

5-Florourasil ~ odontojenik  keratokist  vakalarinda
eniikleasyon sonrasi kist kavitesine lokal olarak uygulanmasiyla
hizli bir sekilde cogalarak DNA sentezini uyaran hiicrelerin
apoptozisine sebep olan bir ajandir ve sinir hasar1 oranini
diistirerek niiksiin 6ntine gectigi bildirilmistir.(Longley, Harkin,
& Johnston, 2003; Melean, Guerrero, & Lopez, 2023)
Eniikleasyon sonrasi1 kemik kavitesine kriyoterapi uygulamasi var
olan reziduel epitel ve uydu Kistleri dondurarak nekroza sebep
olur ve boylece nlks ihtimalinin 6niine ge¢cmeyi
amaglar.(Emmings, Neiders, Greene Jr, Koepf, & Gage, 1966)
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