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MEPIAHWH: To €6agog tou ogBalpikoy kdyxou aro-
TeAel OXETKE ouUXVr] QvATOIKY TTEPIOXT| TPAUPATICHOU
Kal To KATtaypd Tou eival Kupiwg anmotéAeopa tpoxainv
atuxnudtwv kai Bialompayiav. To ouvnBéotepo Peta-
Tpaupatikd elpnua eivar o eykAwPIopdg Tou kdtw op-
BoU 1] / kai Tou kdtw Ao&oU opBaApokivnTikoU pu otn
YPApWr Tou Katdypuatog, mou odnyel oe eAdttwon NG
KivnTKOTNTAg Tou ouotoixou BoABou, dimwria kar ane-
Tep0 evo@Baiyo A umdebahpo.

H Bepameutiki avupetdmon PaciCetal téoo otnv KAIVIKY
e&gtaorn), 400 KAl OTa aKTvVoyPdQIKA EUPrjUaTd, Ve ara-
paftntn eivar kar n opBaipiatpikr e&étaon. H amokatd-
otaon yivetar ouviBwg pe xeipoupyiky eméuBacn mpo-
OQEPOVTAG IKAVOTIOINTIKG aToTteAéopata epdooV Tipay-
patoroinOef éykaipa. Av to kdtaypa pefver aveyxeipnto,
Aoyw o@BaipooyIKdv TIpoBANpdTwy fj AMwY ouvodnv
KaKWOEWY, PTTopel va mapapeivel Simwria 1} kar evo-
@Balpoc.

>KOTOG NG TMTapoUoag epyaoiag eival n PeAETn ng on-
pioupyiag emmAokwv Kkar o mMOavég Tpdmog aviPeETwTI-
0fG ToUG, He 1 XwpIg xelpoupyikr eméppaon), og dvo
aoBevelc.

AEZEIX KAEIAIA: Kétaypa eddpoug kdyxou, evopbal-
pog, dimhwria, Bepameutikr) avtpeTwmon,

SUMMARY: The orbital floor is a relatively common
anatomical area of injury and its fracture is mainly the re-
sult of road traffic accidents and interpersonal violence.
The most common post-traumatic finding is the entrap-
ment of the inferior rectus and/or the inferior oblique
extraocular muscle in the fracture line, leading to a de-
crease in the motility of the ipsilateral globe, diplopia, and
late enophthalmos or hypophthalmos. Therapeutic man-
agement is based on both clinical examination and radi-
ographic findings, whereas ophthalmic examination is also
necessary. Reconstruction is usually done by surgery, pro-
viding satisfactory results if performed on time. If the frac-
ture is left untreated due to ophthalmological problems
or other accompanying injuries, diplopia may remain or
even enophthalmos.

The objective of the present report is to study the de-
velopment of complications and the possible way to
treat them, with or without surgical intervention, in two
patients.

KEY WORDS: Orbital floor fracture, enophthalmos, diplo-
pia, therapeutic management.
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EIZATQrH

To €dapog tou o@Balpikoy kdyxou oplobeteital mpd-
o6ia and to uttokdyxIo XeAog Kal oxnuatiCeTal Kupiwg
amnd v KoyxIkr em@dveld Tou (UywPatikoy ootoU Kal
v KoyxikA emedveia g dvw yvdbou, Pe OUPPETOXN
Tou nBpoeidouc Kal Tou opnvoeidolg ootou. Eival TToAU
Aertd (mepimou 0,5 mm) kai aduvatiCel akdpn mepIcood-
TePo MOyw NG UMapéng T umokdyxiag oXIopAG Kal Tou
uTToKAYXIOU TIGPOU, eVw KATw amd autd Bploketal To Iy-
popeio dvrpo. Enf tou eddpoug tou kdyxou Ppiokovtal
ol Katwtepol ogBaiuokiviTikol pieg Tou PoABou kal
OUYKEKPIPEVA O KATw 0pBdG Kal o KATtw Ao§OG PUG. 2u-
vnO€otepa To £6aPOKOYXIKO KATayua CUVUTIAPXEI E Ta
katdypata tou {Uywpatikol CUPTIAEYHATOG, eV UTTopEl
va elval Kar apIyEG XwpiG CUPPETOXT) TOU UTTOKOYXIOU Xei-
Aoug. 2 e katdypata tou e6doug Tou o@Baidikoy Koy-
XoU augdvel o dykog, dnuioupyeftal mpdrmwon (v kai
miayideuon) Twv TEPIOPBAAUIKWV 10TWY £VTOG TOU IyHO-
peiou dvtpou Kkal mBavév aMdler kai n) Béon tou foABou
(Bdipaktdpng kai ouv. 2005, AyyeAdmouAog Kai ouv.
2008). 2uvibwg eykhwPiletal otig ypappég Tou Katdy-
HaTog 0 KATw 0pBAC Kal oTravidTeEPa O KATw Ao§AE HUG,
pe dueco amotélecpa Teploplopd NG kivnong tou
opBaipou kar Simwria, aMd kai yévidn duohertoupyia
TV veUpwv akdpa kai Petd and Beparmeutikr] avtpeT®-
mon (Gosau kai ouv. 2011, Ellis 2012). Ta ev Adyw ka-
Tdypata eival KUpiwg armoTéAeopa TPOXaiwy aTuxnuaTwy
Kal BiaioTpayidy, eve PTOPE va ouvUTTdpXouv Kal pe
dMoug tpaupatiopous tou mpoowrou (Folkestad and
Granstrom 2003, Ellis 2012). Aiydtepo ouxvd ogeiroval
og aOANUKEG SpaotnPIOTNTEG, €PYATIKA ATUXAPATA 1
mwoelg maildivv kar urepnAikwv (Losee kai ouv. 2008,
Ellis 2012). Amavtolv kupiwg o veapolg dvdpeg, ald
pmopel va oupPouv akdun kar oe maidid (De Man kai
ouv. 1991, Hatton kai cuv. 2001, Theologie-Lygidakis kai
ouv. 2007).

Ta apiyA katdypata Tou 8dpoug Tou 0OapikoU Koy-
xoU (YVwotd K wg blow-out) meplypdenKkav yia mewtn
@opd and tov Mac-Kenzie to 1844 kai o 6pog blow-out
xpnolporoiBnke and toug Smith kar Regan to 1957.
2uppaivouv cuvABwg amd v dpeon TAREN tou o@Oa-
poU pe avuikelyevo Tapdpoiwy dIaoTdoewy Kal TTUKvVO-
NTag, pe amotéheopa omioBia petatdmon tou BoABou
péoa otov kOyxo, 1] amd éva auPAU aviikeievo pe pe-
yaAUtepn Sidpetpo amnd tov obapikd kdyxo. H ema-
KOAoubn Eagvikr al&non NG UMOKSYXIAg TTiEoNG, Heta-
Sibetal oTo Toixwpa Tou eSAPOUG TOU KOYXOU Kal dnui-
oupyeftal emfong kar mbavod kdtaypa Tou (uywpatikou
00ToU 0To UTTokdyxio Xehog. Ta o ToAMA katdypata
evtomiCovtal oty omioBia poipa pivikd kar dimha amd
TNV uTtoKOYXia aUAaka, oto onpeio dnAadr| mou o 0otd
efval oAU Aertd kar eudhwto, evw emiong amavtoly og
ouvOuaopd pe Katdypdtd Tou £0w TOIXWHATOG Tou KOY-
xou, ouvnBwg oto 50% twv mepimwoewy (Emery kai
ouv. 1971, Putterman kai ouv. 1974). To kdtayua tou

INTRODUCTION

The orbital floor is demarcated anteriorly by the inferior
orbital rim. It is bounded mainly by the orbital surface of
the zygomatic bone and the orbital surface of the maxilla,
with the contribution of the ethmoid and the sphenoid
bones. It is very thin (approximately 0.5 mm), and be-
comes even thinner, due to the presence of the inferior
orbital fissure and infraorbital canal. The maxillary sinus is
located below it. On the orbital floor lie the inferior ex-
traocular muscles, and more specifically the inferior rectus
and inferior oblique muscles. Usually orbital floor fractures
coexist with fractures of the zygomatic complex, and they
can also be pure, without any involvement of the inferior
orbital rim. Orbital floor fractures involve volume increase,
prolapse (or even entrapment) of the periorbital tissues
inside the maxillary sinus, and potentially also a change in
the position of the eyeball (Vairaktaris et al. 2005, An-
gelopoulos et al. 2008). Usually the inferior rectus and,
rarely the inferior oblique muscle, is entrapped within the
fracture lines, which directly results in restriction of the
eye movement and diplopia, as well as permanent nerve
impairment that can persist even after treatment (Gosau
etal. 2011, Ellis 2012). These fractures usually result from
motor vehicle accidents or violent assaults, and may co-
exist with other facial injuries (Folkestad and
Granstrom 2003, Ellis 2012). Less frequently, they are
caused through sports activities, accidents at work, or falls
in children or elderly people (Losee et al. 2008, Ellis
2012). They mostly occur in young men, but can also af-
fect children (De Man et al. 1991, Hatton et al. 2001, The-
ologie-Lygidakis et al. 2007).

Pure orbital floor fractures (also known as orbital blow-
outs) were first described by Mac-Kenzie in 1844, and
the term blow-out was first used by Smith and Regan in
1957. They are typically caused through direct impact on
the eye of an object of similar dimensions and density,
which results in the posterior displacement of the eyeball
into the orbit, or a blunt object larger than the orbit. The
resulting sudden rise in infraorbital pressure is transmitted

Eix. I: OBeNiaia Topr| afovikrig Topoypagpiag. Alakpivetail n mbavr
«mayideuon» Tou kdtw Ao&ou Kkai kdtw opBou pu.

Fig. I: CT scan sagittal view. The potential “entrapment” of the infe-
rior oblique and inferior rectus muscles can be seen.
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Eik. 2: OBeNiaia topr) MRI eykegpdhou, émou paivetal o (AE) opBah-
HIKOG KOYXOG XwPIG KdTayua, Pe pIKPr TIPOG Ta KATW TIAPEKTATION
tou (AE) opBaAuou kai Tov kdtw opbd pu oe owotr] Béon.
Fig. 2: Brain MRl sagittal view, where the fracture-free right orbit
can be seen, with a slight downward displacement of the right eye
and the inferior rectus muscle in the right position.

€6dpoug tou opBaipikoy kdyxou propei va eivar diknv
«KATATIAKTAGY, TToU €ival ouvBwG pIKPOTEPO Kal Ypap-
poeIdEg, 1y Siknv «avolktrig méptagy, mou eival ouviBwg
ouvVTEITTIKS Kal dnpioupyel peydho EMelppa, Adyw g
UTTOXWPENONG HEPOUG TOU KATW TOIXWHATOG TOU KOYXOU
TPOG 1o Iypdpeio (Manolidis kal ouv. 2002, Gosau ka
ouv. 201 1. To kdtaypa diknv «katamnaktigy cuvavtdtal
Kupiwg oe véoug aoBevelg, eved To Siknv «avoiktig mép-
Tag» ouvavtdvrar kuping oe evihikeg (De Man kar ouv.
1991, Theologie-Lygidakis kai cuv. 2007).

>koméG g mapouodg epyaoiag eival n mapouaiaon dUo
TIEQIMIWOEWY aoBevav pe kdtaypa Tou £5dpoug Tou
opOahuIkoU kSGyxou Kal ol €TTAOKEG TOuG, Kabwg kai n
€€’ avdykng Siapoporoinon tng Siaxelpiong Toug, Pe kal
XWPIG XeIpoupYIKr eMEPPacn).

Avagopd A’ mepimwong

Avdpag nAikiag 44 etwv mpookopioBbnke oto Noooko-
peio petd and oofapd tpoxaio atixnua e KPaviogy-
KEPANIKH| KAKwOoN Kal TTOAATAG KaTtdypdata oto TPOow-
TS Kpavio kar ota dvw Kkar KATw dkpea. 2To TIPOCWTTIKS
Kpavio n KAIVIKY €E€tacn kai n aktivoypa@ikr eikéva
arokdAugav aipdtwpa kai kdtaypa oto mpdobio Kai
avw tpipa g AE dvw yvdbou Kal ouykekpigéva oto
€6apog tou oUotoixou o@Bapikoy kéyxou. H kAivikr
eE€taon anokdhuye mieplo@Baiuikd poiwra AE, Uriapén
peyalou oISAPATOG Kal UTIO-EMITTEQPUKOTIKY aldoppayia,
aMd kar yudpiaon. Ztnv a&ovikr Topoypagia umrexe
kdtaypa otnv dvw yvdbo kai oto urokdyxio Xehog Segid,
HE EMEKTACN OTO £5APOC TOU 0UOTOIXOU 0PBAAUIKOU
KOYX0U, KaBWg kal oTo CuywPatikd Tégo. AlamotwOnke
TIAPEKTOMION KAl MEATTWOoN Tou 6dgoug Tou KOYXou
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Eix. 3: [twon tou ootikol toixkpatog tou eddpoug tou AP ogBahpikou

KSyxoU oTo IypdpEeio dvtpo. Alakpivetal ) MEdMwarn Tou kdtw opboy kai

KdTw Ao&ou pu.

Fig. 3: Recession of the bony wall of the left orbit into the maxillary sinus.

Prolapse of the inferior rectus and inferior oblique muscles is evident.

to the wall of the orbital floor, and can potentially also
cause a fracture of the zygomatic bone in the infraorbital
rim. Most fractures are located in the posterior portion
nasally and next to the infraorbital groove, i.e. in the area
where the bone is very thin and fragile, and can also co-
exist with fractures in the medial orbital wall, usually in
50% of cases (Emery et al. 1971, Putterman et al. 1974).
An orbital floor fracture can resemble a “trapdoor”
(these fractures are usually smaller and linear), or an
"“open door” (these are usually comminuted fractures,
which result in large defects due to a part of the inferior
orbital wall having collapsed into the maxillary sinus)
(Manolidis et al. 2002, Gosau et al. 201 I'). Trapdoor frac-
tures are usually seen in young patients, whereas open
door ones are more common in adults (De Man et al.
1991, Theologie-Lygidakis et al. 2007).

This study aims to present two cases of patients with or-
bital floor fractures and their complications, as well as
our necessarily different management responses, with
and without surgical intervention.

Case A report

A 44-year-old man was transferred to the Hospital after
a serious motor vehicle accident, with an intracranial in-
jury and multiple fractures in the facial skeleton and the
upper and lower limbs. Clinical and imaging examination
in the facial skeleton revealed a haematoma and fracture
in the anterior and superior part of the right maxilla, and
more specifically in the ipsilateral orbital floor. Clinical
examination revealed a periorbital bruise on the right,
presence of a large edema and subconjunctival haem-
orrhage, as well as mydriasis. CT scanning revealed a



TIPOG TO Iypdpeio dvtpo, mapouaia evdokoyxikou aépa
kal ommoBoBoABIkS aludtwpa, TTou eMEKTEVATAV TIPOG TO
otk tprjpa Betoveag v mbavétnta tiphwong. Evidg
NG YPAHKAG TOU KATdypatog Sev UTIHPXE Onpavtikou
Babpol eykAwPIoPSC TwV OPOBAAPOKIVNTIKOV HUGY,
extdg and moavr] egmokr Twv Kdtw opBou Kar kdtw Ao-
Eou puwv (Bik. 1. Adyw tng Paputnrag g undpxouodag
Kpaviogyke@aAiKAg kdkwong (avdrmugn peydAng eyke-
@aNKrG alpoppayiag), o acBevric voonAeltnke oe Kata-
otoh otn Movdda Evtatikrig Oeparefag yia 2 priveg,
XWPIG XelpoupyIkr TTapéufaon yia amokatdotacn tou
Katdypatog Tou £ddgoug tou Kdyxou. Metd tn otadiakr
avdvnyn kataypdenke otnv opBalpoloyikr) e&€taon oi-
mAwTia Kupiwg otnv mAdyia épacr), dIatapaxeg g Ki-
vNTUKSTNTAg kai g 8€ong tou AE opBaApoy, kabwg kai
urtaioBnoia otnv TepIoXr) Tou UTTOKAYxXIoU velpou. Ag-
KAQOKT®W WrVEG HYETA TOV TPAUUATIONO, TA U XEIPOUPYN-
Bévta katdypata Tou omhayxvikoU Kpaviou eixav emou-
AwBel, eve) mapépeive dimwia, mpdrmwon kai frmog evo-
@Bahpog Segid. Tehika SUo xpdvia petatpaupatikd petd
v anodpopr] Tou oIdAPATog, N dIMAwTTia UTTOXWENOE
Kai n kivnukotnTa kai n Béon tou AE o@Baipou Bertiw-
Bnkav onpavukd, xwpig péviun duchertoupyia (Eik. 2).
Emiong unmoxwpnoe kai n unaicbnoia thg olotoixng e-
PIOXTC.

Avagopd B’ mepimtwong

Avdpag nhikiag 28 etwv urmpte BUpa Piaiompayiag, katd
n Sidpkeia tng omoiag auBAU avtikeievo Tpaupduioe To
AP péoo tprtnpdpio tou mpoowrou. O acBevrig mpo-
of\Be oto Noookopeio pe coBapr| BAARN otnv KivnT-
KOTNTa Tou apiotepoy o@Baiuoy kai emipovn dimAwria.
H kAivikry e§€taon kal n a&ovikr) Topoypagpia mou ako-
Aoubnoe, amokdAupav kdtaypa tou AP Cuywuatikou
OCTOU, TTOU ETTEKTEIVGTAV TIPOG TO £5aPoC Tou 0@Baiu-
KoU Kdyxou, dmou utfpxe Siknv «avoixtig méptagy
TPATTWOoN TwV TEPIBOABIKWY 1I0TWV Kal Twv Kdtw 0pBou
Kal Katw Ao&ou puwv oto Iypdpeio dvtpo (Eik. 3). 2Ztnv
opBaiyiatpikr) eE€taon ANV Tou peydAou oIdrUatog Kal
QIPATOHATOG TOU KATw PAEQAPOU, GUVUTIFPXAV UTTO-ETTI-
TIEQUKOTIKS AINdTwd, SIaTapaxég TG KIVTIKOTNTAG Kal
NG B€ong tou AP ogpBaiuou kai dimhwriia. Kataypdenke
eniong umaioBnoia otn oUotoixn TePIoXT), AOyw ouprie-
ONG TOU UTTOKOYXIOU TTIOPOU KAl KTTTWON» ToU 0@Baiui-
koU BoABoU mpog To Iypdpeio. O acbeviig petapépbnke
otn Movdda AuEnuévng Ppovtidag (MAD), Adyw eyke-
@aNikig BAGPNG kal mapéueive aveyxeipntog yia duo
epdouddec. 2t ouvéxeia UMOPABNKe oe Xelpoupyikr
ariokatdotaon Tou Katdypatog tou eddgoug tou KOy-
xou pe urtofBAepapidikr) mpootéhaon,. ‘Eyive avdtagn kai
o0teooUvBeon pe mini TAAKa Titaviou oTo Kateaydg THA-
pa tou uywpatikol ootol aviioToiXa He TO UTTOKSYXIO
x€elNog Kkal toroB€tnon aMomniaotikol HooxeUpatog To-
pwdoug mohu-aiBueviou (Medpor) oto €dagpog tou
KkOyxou. O evépBahpog Tou AP opBaipou amokataotd-

KoAduBog N. kar auv./Kolomvos N. et al.

Nivakag 1: "Hrua kat 0oBapd kKAVIKE ouvodd OUUITTMUATA
HETA amd KATayua Tou eddPoug Tou KOYXOoU

‘Hma

Empopd dakpuwv

BAepapdmtwon - 2uikpuvon
ueooBAepapiou oxIouNg

Odnua kéyxou kat Katw BAepdpou

Eualobnolfa tpaupatiopévou
o®BaAoU Katd Ty kivnon

ANYOoG ToU KGYX0U Otn YnAdgenon
Ymodoplo eupuonua (1d{wg oto
@UONUA PUTNG Kal OTo TITAPVIOHA)
Aloppayia putng

Ynawobnola - Avaiobnoia

ZoBapd

Alarapayr) KvnTikotntag
Amhwrifa

EvopBaiuog, YrépOaiuog
Mudpiaon

Aluoppayia UGAOOOUG OWUATOG
1 pdéabiou BaAduou

Anuioupyla priyparog

OToV AuPIBANOTEOELDN
TupAwon (and aioppayia,
elte amnd dueon 1| EUUeon TPWOoN
TOU orTTiKoU VeUpou)

umokdyxlou veupou (dnuioupyeltal
oUOTOLXO MoUdIaoua TG TAPELdg,
NG MUTNG Kat Twv Avw OUAWY)

fracture in the maxilla and inferior orbital rim on the
right, extending into the ipsilateral orbital floor and zy-
gomatic arch. It was found that there was a displacement
and prolapse of the orbital floor into the maxillary sinus,
as well as presence of intraorbital air and retrobulbar
haematoma, which extended towards the optic foramen
and potentially jeopardised the patient’s vision. Within
the fracture line, there was no significant degree of ex-
traocular muscle incarceration, except for a potential in-
volvement of the inferior rectus and inferior oblique
muscles (Fig. I). Due to the severity of his intracranial
injury (development of major brain haemorrhage), the
patient was hospitalised under sedation at the Intensive
Care Unit for 2 months, without any surgical manage-
ment of his orbital floor fracture. After his gradual re-
covery, the ophthalmological examination recorded
diplopia mainly in the lateral gaze, ocular motor dysfunc-
tion and displacement of the right eye, as well as hypes-
thesia in the area of the infraorbital nerve. Eighteen
months after the injury, the unoperated viscerocranium
fractures had healed, however diplopia, prolapse and
mild enophthalmos persisted on the right side. Finally,
two years post injury, after the resolution of the edema,
diplopia subsided and the motility and position of the
right eye improved significantly, without causing any per-
manent dysfunction (Fig. 2). Hypesthesia of the ipsilateral
area also subsided.

Case B report

A 28-year-old man had fallen victim of a violent attack,
during which a blunt object injured his left midface. The
patient presented at the Hospital with serious ocular
motor damage in his left eye and persistent diplopia. The
clinical examination and CT scanning that were per-
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Table 1: Mild and severe concomitant clinical symptoms

after an orbital floor fracture
Mild

Epiphora

Blepharoptosis - Narrowing

of the interpalpebral fissure

Orbital and lower lid edema
Sensitivity of the injured eye

when moved

Orbital pain upon palpation
Subcutaneous emphysema (especial-
ly when blowing the nose or sneezing)
Nose bleeding

Hypesthesia - Anesthesia of the in-
fraorbital nerve (with ipsilateral num-
bness in the cheek, nose and upper
gum areas)

Severe

Oculomotor dysfunction

Diplopia

Enophthalmos, Hypoglobus
Mydriasis

Haemorrhage of the vitreous body
or anterior chamber

Development of retinal
tear

Loss of vision (due to haemorrhage
caused through direct or indirect
injury of the optic nerve)

BnKe dueoa petd To xelpoupyeio. 2tnv emaveetaon 3
prveg peteyxeipnuikd diamotwbnke didpbwon tng dI-
m\wtriag, guoiohoyikf Béon kar kivnukdtnta tou AP
o@Bahpou, kabwg emiong kar amodpopr g umaiodn-
olag amd o umokdyxio velpo.

2YZHTHZH

Ta mo kovad diayvwotikd KAIVIKG onpeia kar SUPI)pata
TIou UnodnAwvouv KAtaypa oto €8apog Tou KOYXou
propei va eivai fima r kai ooBapd (Bdipaktdpng kai ouv.
2005, Gosau kai ouv. 201 1) (T'ivakag 1).

H ouvnBéotepn emmiokr] agpopd tov eykKAwPIoPS evog
amnd Toug oPOAAJOKIVATIKOUG PUG, e amotéleopa dia-
TAPAXEG TNG KIVATIKGTNTAG Tou oUatoixou BoABou kai di-
mwria (Kernich 2006, Ayyehdmouog kai ouv. 2008,
Krasadakis kai ouv. 2017). 2ta coBapd KAvIKd oupTmte-
pata ouxvd mepidapBdvetar Bpadukapdia, n omoia aro-
didetal otnv mayideuon tou kdtw opBou pudg Kar ou-
oxetiCetal Pe 1o o@baipokapdiakd aviavakhaotikd
(OKA), Myw doknong mieong kar Siéyepong otov
0@BaAuIkS PoABS. ExkdnAdvetar pe kepahahyia, vautia,
iAyyo, évtovo kar o&U Tévo, €UETO Kal og OTIAVIEG TTEQI-
TITWOEIG OUYKOTTH, KUPiwG oTa katdydata oy «Katd-
maktig» (Kim kai ouv. 2012, Emery 2013, Merali 2015).
H umoxwpnon tou edgoug Tou o@BaApIkoy KOyxou Kd
n mayideuon twv MEPIBOABIKWY 10TV 0T YPaur Tou
KaTdypatog, TTPOKAAE TIEPIOPIOPO TWV KABETWV KIVAOE-
wv Tou BoABou, Tov omoio o aocBeviig avtihapfBdvetal
¢ dmwria. Autr ekdnAwvetal otnv TPOG Ta eunmpog
dpaon Kkar augdvetal katd tnv mpoonddeia aviPwong
Tou BoABoU, evw eival eppavi oto MAEIOTOV TwV TEPI-
TMWOEWY TOU KATAyPatog tou e8dQOouG Tou KOYXOoU
(Catone kai ouv. 1988, Kernich 2006, Gosau kar ouv.
2011, Ellis 2012). Ze éva onpavuké moocootd n dimiwriia
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formed revealed a fracture in the left zygomatic bone,
which extended towards the orbital floor, where there
was an open-door prolapse of the periorbital tissues and
the inferior rectus and inferior oblique muscles into the
maxillary sinus (Fig. 3). Besides the large edema and
hematoma of the lower eyelid, the ophthalmological ex-
amination also found a subconjunctival hematoma, ocu-
lar motor dysfunction and displacement of the left eye
and diplopia. It also recorded hypesthesia in the ipsilat-
eral area, due to the compression of the infraorbital
canal and “sinking” of the eyeball into the maxillary sinus.
The patient was transferred to the High-Dependency
Unit (HDU) due to brain damage, and remained unop-
erated for two weeks. He then underwent surgical re-
pair of the orbital floor fracture through a subciliary ap-
proach. The fractured part of the zygomatic bone was
reduced and fixed using a titanium osteosynthesis mini
plate in the inferior orbital rim respectively, and there
was placement of a porous polyethylene alloplastic graft
(Medpor) in the orbital floor. The enophthalmos of the
left eye was corrected immediately after the operation.
In the follow-up examination that took place 3 months
postoperatively it was found that diplopia had been cor-
rected, the left eye had regained its normal position and
motility, and hypesthesia had subsided from the infraor-
bital nerve.

DISCUSSION

The most common diagnostic clinical signs and symp-
toms that point in the direction of an orbital floor frac-
ture can be mild or severe (Vairaktaris et al. 2005, Gosau
etal 201 1) (Table 1).

The most common complication is the incarceration of
one of the extraocular muscles, which results in ocular
motor dysfunction in the ipsilateral eyeball and diplopia
(Kernich 2006, Angelopoulos et al. 2008, Krasadakis et
al. 2017). Severe clinical symptoms often include brady-
cardia, which is attributed to the entrapment of the infe-
rior rectus muscle and associated with the oculocardiac
reflex (OCR), due to the pressure and irritation on the
eyeball. It manifests itself as headache, nausea, vertigo,
severe and sharp pain, vomiting and in rare cases syn-
cope, mainly in trapdoor fractures (Kim et al. 2012,
Emery 2013, Merali 2015).

The recession of the orbital floor and entrapment of pe-
riorbital tissues inside the fracture line restricts the verti-
cal movement of the eyeball, which is perceived by the
patient as diplopia. This manifests itself in forward vision
and deteriorates when the patient tries to elevate his
eyeball, and can be seen in the majority of cases of orbital
floor fracture (Catone et al. 1988, Kerich 2006, Gosau
etal 201 [, Ellis 2012). In a significant percentage of cases,
diplopia is the main symptom, develops relatively quickly,
and is caused by the incarceration of the muscles and
possibly the local edema (Krasadakis et al. 2017). It im-



efval To kuplapxo oUpmwya, egeavietar oxetkd ypn-
yopa kai oeiietal og eykAwPIoPS Twv Puwv Kal mlavdv
oto oidnua g meploxr|g (Krasadakis kar ouv. 2017). BeA-
Twvetal | eEapavifetal otg mpwteg 2 Bdouddeg i ap-
yotepa (Kerich 2006, Tang kat ouv. 201 1). 2toug aoBe-
VEIG pe kdtaypa tou eddQoug Tou KOYXOU, TTETTEI OTIWO-
drjrote va mpaypatornoleital opbapiatpikr) e&€taon to
OUVTONGTEPO duvaTd, vIa TNV KATaypd®r TG KIVATIKO-
TNTag tou o@Baipoy, TV avuidpaoctikdTTa TG KOPNG
yia mBavr} pudpiacn, v a&lohdynon g ortikrg o&U-
NTag kai v e&€taon tou Mpdabiou ki omiabiou uro-
kOyxiou Tprjuatog (Jamal kai ouv. 2009).

H Sidyvwon tou Katdypatog tou e6dPous Tou KOyxou
BaoiCetal otnv KAivikr) eE€taon kai ota aktivoypapIkd eu-
prpata (Ng kar ouv. 1996, Brady kar ouv. 2001). 2tnv
aktivoypagia Waters' diakpivetal pévo pia moAuroeidng
pdla, evd n mEATTIwon tou oeOaiuikol ATTouG TIPOG To
yvabiaio dvtpo qaivetal wg «otaydva ry ddkpu mou TE-
otery (Ng kar ouv. 1996, Courtne kar ouv. 2000). Tig me-
ploodtepe popég amarteftal n Myn piag aovikrig to-
Hoypagiag yia tnv akpiBr Sidyvwon tng €Ktaong Tou Ka-
Tdypartog, v mbavr| mayideuon kal TEATWoN Twv JUOV
EVIOC TOU IyHopeiou dvrpou, aAd kai tnyv Urapén evdo-
koyxikou agpa. H a&ovikr topoypagpia tng meploxig eiva
arnapaftntn yia va ekupnBel kupiwg to PdBog, ald kai n
OUVONIKT| éktaon NG PAAPNG kai va amokheioBel Tuxdv
riapouoia omoBoPoABIKoU aiaTOHatog, TTou PMopEf va
Béoel oe kivbuvo akdpn kai v dpaon tou aoBevous (Ng
kai ouv. 1996, Brady kai ouv. 2001, Wilde kai ouv. 2013).
>1a katdypata tou eddeoug Tou KOyxou evdeikvutal N
TIPOQUAAKTIKY X0Prynon aviiBIoTKwv @appdkwy Kal
KOPTIKOOTEPOEIdWY, YIa TN Helwaon kal T ypnyopdteen
uroxwpnon tou oidrjpatog (Bruce kar Ghosh 2003,
Wilde kai ouv. 2013). Ia va amogeuxBei o evdokoyxikd
gHpUonua, mpoteivetal otoug aoBevel va amo@elyouv
TO @Uonua tou pwbwva, evwy xpnolpomolodvtdl ouxvd
Kar arooupeopnikd TG pivog (Bumnstine kar ouv. 2003).
H avuipetwmon TG mepIcodTePES POPES eival Xelpoup-
YIKA, HE atdXx0 T Asrtoupyikr kal aiodntikr amokatdota-
on. Eivar avaykaia dtav undpxel SimAwria, mepiopiopévn
opBaApikr] kivnukdtnTa Kai eidikd dtav diakpivetar Puikr
miayideuon kar evoéeBaipog peyarUtepog and 2 mm Kai
TIpEmel va yivetar evrdg TG mpwng efdouddag amd tov
Tpaupatiopd (Matteini kai ouv. 2004, Theologie-Lygidakis
kai ouv. 2007, Tang kai ouv. 201 1). Aev tiBetar évoeign
yia emépBacn dtav umdpxel OXeTKA KA KIVNTIKGTNTa
kal n dmAwriia eivar eAdxiotn kal oe akpaieg BEoelg
(Gosau kar ouv. 201 1). H kaBuotépnon tng eyxeipnong
mépav twv |0 nuepwy, Propsl va MpoKaAéoel pn ava-
OTPEYIHEG AMOIWVOEIG TWV EVIOC TOU IYHOPEIOU TIPOTTI-
TOVIWY 10TWV (EKUNIoN, pikvewon), EAQTIOVOVTAG £T0l
v mbavdtnta mhpoug amokatdotaong (Smith kai Re-
gan 1957, Dulley kai Fells 1975). MNdvtwg, otnv B” mepi-
mwon N pikpou Babuol kaBuotépnon TG aviIPETWTI-
ong, Sev eixe pévipn duoAertoupyia kai odriynoe oe Oe-
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proves or resolves within the first 2 weeks or after that
(Kernich 2006, Tang et al. 201 1. Patients with orbital
floor fractures must undergo ophthalmological examina-
tion as soon as possible, in order to evaluate their ocular
motility and pupil responsiveness for potential mydriasis,
assess their visual acuity, and examine the anterior and
posterior infraorbital foramina (Jamal et al. 2009).

The diagnosis of orbital floor fracture is based on the
clinical examination and radiographic findings (Ng et al.
1996, Brady et al. 2001). On Waters' view radiograph,
just a polypoid mass can be observed, and the prolapse
of the orbital fat into the maxillary antrum resembles a
“hanging drop or teardrop” (Ng et al. 1996, Courtne et
al. 2000). In most cases, a CT scan is required in order
1o establish the exact extent of the fracture, any entrap-
ment and prolapse of the muscles into the maxillary
sinus, as well as any intraorbital air. CT scanning of the
area is necessary in order to help assess mainly the depth,
but also overall extent of the damage, and rull out the
possibility of a retrobulbar hematoma, that may even
jeopardise the patient's vision (Ng et al. 1996, Brady et
al. 2001, Wilde et al. 2013).

The prophylactic administration of antibiotics and corti-
costeroids is recommended in cases of orbital floor frac-
tures, in order to help reduce and resolve the edema
faster (Bruce kar Ghosh 2003, Wilde et al. 2013). In
order to prevent intraorbital emphysema, patients are
advised to avoid blowing their nose, and nasal deconges-
tants are often used too (Burnstine et al. 2003).

In most cases, surgical management is required in order
to achieve functional and aesthetic rehabilitation. It is nec-
essary in cases of diplopia, restricted ocular motility and
especially in cases of muscle entrapment and enophthal-
mos greater than 2 mm, and should be carried out within
the first week after injury (Matteini et al. 2004, Theolo-
gie-Lygidakis et al. 2007, Tang et al. 201 1). Surgical inter-
vention is not indicated when there is relatively good oc-
ular motility, and diplopia is minimal, and in extreme di-
rections of gaze (Gosau et al. 201 I). Any delays of the
surgical treatment by more than |0 days, can lead to ir-
reversible damage of the tissues that have prolapsed into
the maxillary sinus (degeneration, shrinkage), which re-
duces the chances of a full rehabilitation (Smith and
Regan 1957, Dulley and Fells 1975). However, in case B,
the slight intervention delay did not contribute to any
permanent disorders, and resulted in recovery. The op-
posite applies to children, where the outcome of a frac-
ture can be successful, even if treatment is delayed by 8
weeks post injury (Leitch et al. 1990, Bansagi and Meyer
2000). The surgical reduction of fractures provides good
and satisfactory results in most cases and the outcome
is uneventful, with an improvement in the restriction of
ocular motility, enophthalmos and diplopia (Hollier et al.
2003). The most common surgical approach is by sub-
ciliary or transconjunctival incision (Wang et al. 2008).
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pareia. 2ta maidid 1oxUel To avtiBeto kai eival emtuxrig
n ékBaon tou katdypatog, akdun kar av kabuotepr|oel
n Bepameutikry avupetamon yia 8 eBdouddeg petd tov
Tpaupatiopd (Leitch kai ouv. 1990, Bansagi and Meyer
2000). H xeipoupyikr| avdta&n tou Katdyuatog mpooQE-
Pel KaAd Kal IKavoTToINTIKE anoTeAEoHAta otiG TTEPIcOd-
TEPEG TTEPITIWOEIG KAl N €KPacn eival opaAr, pe eAdtiw-
O TOU TIEPIOPICHOU TNG KIVTIKOTNTAG, ToU evo@Oaipou
kai tng dmwriag (Hollier kar ouv. 2003). H mo ouxvi
XEIPOUPYIKT TIpooTIEAaon eival n umoPAeapidIk Kai n
Siemmepukotikd Topr| (Wang kai ouv. 2008). H urofAe-
@apIdIKA Topr| Tapousidlel KAAUTEPA AMOTENéCATA KAl
XapnAdtepa mooootd emmAoK@y. H SIEMTEPUKOTIKA
TIPOOTIEAAON TIAEOVEKTEl WG TIPOG TNV amouoia exgavi-
ongG avemBuunTNG oUAAG, éxel SPWE OPICUEVOUG TTEPIO-
PIOHOUG WG TIPOG TNV €KTACH Kal T duvatdtnta EMéKTa-
onig tng (latrou kar ouv. 2001, Baipaktdpng kai ouv.
2005, Ayyehdmouhog kar ouv. 2008). Avatopikd to d-
Bo¢ digpelvnong pmopel va emexktadel wg 3,5 - 45 cm
otoug eviAikeg Kal wg 3 cm ota pikpd maidid (Theolo-
gie-Lygidakis kar ouv. 2007, Losee kai ouv. 2008). a tv
arokatdotaon Tou £6d@OoUG TOU KOYXOU, TO KATAyHaTiko
EMeIPpa KaAUTTTeTal de autopdoXeUNd, HOOXEUPATIKO
aMomAaoTtiké UNIKS (ouvrBwg TTopwdeg TToAU-aIBuAévio
- Medpor), | pe mAéypa trtaviou (PaMng kai ouv. 2004,
Yilmaz kar ouv. 2007, Gunarajah kar Samman 2013,
Krasadakis kai ouv. 2017). To pdoxeupa mpérel va ivai
Aermtd, tomoBeteital oo yivetal mpog ta mow Kal ote-
PEWVETAl OTNV €0W ETMQAVEIQ TOU KATW KOYXIKOU XEAOUG
(latrou kar ouv. 2001, Premalatha Shetty kar ouv. 2009,
Salgarelli kar ouv. 2010, Tang kar ouv. 201 1). Znueidvetal
&1 Katd ) SIdPKEIa TNG XEIPOUPYIKAG EMEUBACNG, Adyw
NG Tifeong Tou o@Oaipou pmopel va epgaviobel appub-
pia 1} Ppadukapdia (paivépevo Aschner), amd tov
o@Bahpikd kKhado Tou TPIdUPoU velpou, n omoia eival
QvapevopEeVn QUOIOAOYIKY) dTTdvtnon atn QUoIKH dlyep-
on tou o@Baipoy (Kim kai ouv. 2012). Meteyxelpntkeg
EMMAOKEG €fval n ouvéxion yia Aiyo kaipd tng SmAwriag
Kal Tou evoeOaipou, n emeopd, To Aepgeoidnua kar og
omndvieg mepmwoelg n pudpiaon (Gosau kar ouv. 201 1).
E€aipetikd ondvia n mo coPapr] emmAokr ival n tpAw-
on, fte amd PeTeyXelpNTIKA aldoppayia kai meon tou
orrukoU veupou, efte anmd dueon 1| €UPEn TPWON Tou
(Lederman 1981, Gosau kai cuv. 201 1).

AV 1o kdtaypa Tou £5dPoug Tou KOYXOU WElvel aveyxei-
PNTo Adyw dAMwV oUVOdWY KaKWOEWY, HTTOPEl va Tiapa-
peiver dimhwria kar evéeBaipog, rj undeBaiuog peya-
ANitepog and 2 mm og TTOMEG TTEPITWOEIS. [1dvtwg,
otnv A" mepimwon pakpompdBeapa pe v anmoppden-
on tou TiepIBoABIKoU AffToug, Tnv TAfjpn armodpopr] Tou
010Apatog, aMd Kai ) Aertoupyikry e§looppdmnon, ma-
patnerbnke anodpopr) tng dimhwriag. MNap’” dAa autd,
av 1o éMelppa eival pikpd kai dev ouvodeletar amd kiv-
duvo mapapiovrig evoeBaiyou kai dmAwriag, umopel va
mapapeivel aveyxeipnro (Cat Nguyen Burkat 2017).
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Subciliary incision yields better results and lower compli-
cation rates. The advantage of the transconjunctival ac-
cess is that it does not cause any undesired scarring,
however it has certain limitations in terms of its extent
and extendability (latrou et al. 2001, Vairaktaris et al.
2005, Angelopoulos et al. 2008). Anatomically, the in-
vestigation depth can be extended to 3.5-4.5 cm in
adults and 3 cm in young children (Theologie-Lygidakis
et al. 2007, Losee et al. 2008). The orbital floor fracture
defect is reconstructed using an autograft, alloplastic graft
material (usually porous polyethylene - Medpor) or tita-
nium mesh (Rallis et al. 2004, Yilmaz et al. 2007, Gunara-
jah and Samman 2013, Krasadakis et al. 2017). The graft
must be thin and should be placed as far back as possible,
and fixed on the medial surface of the inferior orbital im
(latrou et al. 2001, Premalatha Shetty et al. 2009, Salgar-
ellietal. 2010, Tang et al. 201 |). It should be noted here
that during the operation, due to the pressure that is ap-
plied onto the eye, arrhythmia or bradycardia may arise
(Aschner phenomenon) from the ophthalmic branch of
the trigeminal nerve, which is the expected normal re-
sponse to the natural irritation of the eye (Kim et al.
2012). Postoperative complications include the persist-
ence of diplopia and enophthalmos for a little longer,
epiphora, lymphedema, and in rare cases mydriasis
(Gosau et al. 201 1. Blinding is a very rare complication,
caused either by postoperative haemorrhage and pres-
sure on the optic nerve, or its direct or indirect injury
(Lederman 1981, Gosau et al. 201 1).

If the orbital floor fracture remains unoperated due to
other concomitant injuries, diplopia and enophthalmos
or hypoglobus greater than 2 mm, can persist in many
cases. However, in case A, with the resorption of the pe-
riorbital fat, the complete resolution of the edema, and
the functional balancing, diplopia eventually resolved.
Nevertheless, if the defect is small, and is not accompa-
nied by a risk of permanent enophthalmos and diplopia,
it can remain unoperated (Cat Nguyen Burkat 2017).
Long-term ophthalmological monitoring and recording/
comparison of the results is required in these cases, since
the symptoms can resolve on their own when there is
no muscle incarceration or entrapment (Dulley and Fells
1975, Catone et al. 1988).

CONCLUSIONS

Orbital floor fracture causes reduced ocular motility,
enophthalmos and diplopia (Gosau et al. 201 |). Treat-
ment mainly involves surgical reconstruction, which
should be carried out as soon as possible after the reso-
lution of any edema. In fractures that are reconstructed
within 2 weeks post injury, impairment of vision and oc-
ular motility can be prevented. Aesthetic problems and
specifically enophthalmos can also be prevented (Mat-
teini et al. 2004, Tang et al. 201 ).

If an orbital floor fracture is left unrepaired for a long



[NpolUmndBeon eival n pakpd oeBalpiatpikr e&étaon kai
N Kataypaer kai oUykpion Twv AmoTEAECATWY, YIaTi
otav dev uttdpxel eyKAwPBIoPAS Kal TTayideuon Twv HUwY,
pmopel va mapéNBouv ta oupmopata and péva Toug
(Dulley kai Fells 1975, Catone kai ouv. 1988).

2YMIMEPAXMATA

To kdraypa tou £5d@oug Tou 0PBaipIkoy KGyxou Tpo-
Kahel pefwon g kivnukdtnTag tou PoApoy, evépBaipo
kai dimhwrtia (Gosau kai ouv. 201 1). H Bgpamneutikr av-
TIpETWIMON eival kupiwg n xelpoupyikr amokatdotaon, n
orofa Tpérel va yivetal To cuvtopdtepo petd Ty Uro-
xopnon tou oidrpatog. MNa katdypata mou amokabi-
otavial Péxpl TG 2 efOopddeg petd tov Tpaupatiopo,
amogelyovtal mbavd mpoPAuata dpacng Kar Kivnukd-
TnTag Tou opBaipou. Emfong amogelyovtar ki aiobnikd
npoPAruata kai 1diaitepa o evopBalpog (Matteini kai
ouv. 2004, Tang kar ouv. 201 1).

AV 1o Kdtaypa tou £5d@Qoug Tou KGyxou Sev amokata-
otabel yia peydAn xpovikr Sidpkeld, TOTte AOYw UTIOX®-
pNONG Tou OI6APATOG Kal TG EAGTIWONG TOU KOYXIKOU
Aioug Sev umdpxel eykAwPIOPSG TTEPIBOABIKWV 10TQY,
omndte unmoxwpel kai n dimhwriia kar BeAtverar n o@Oah-
pokivnukétnta. Otav emfong o evoeBaiuog Sev givar mo-
A0 peydhog, propel va divovtal pévo odnyieg, dnwg ou-
VEPBNKE oTNV TPWTN TIEPITTIWON PAg, TTou TIPETTEl © aole-
viG va akolouBel, yia va mepiopicBolv ta mpoPAruata.
Mdvtwg, Ohol of aoBeveig pe kdtaypa tou eddgoug Tou
o@BaluikoU kdyxou TpEMel va emaveEeTdlovial TakTkd.
Ol ouyypagelic KataAriyouv oto cupTéPacua &t av ouv-
TPéxouv coPapofl Adyol, umopei va un xpeiacBel va xei-
poupyouUvtal OAa Ta Katdypata tou e€ddeoug Tou
o@BaApIkoU kdyxou Siknv «Katamaktrigy, 1I5/wg av Petd
and Ayo kaipd dev undpxer dimAwria kar peydhou Pab-
poU evopBaiyog, eve otadiakd BeAtidverar kar n Kivnt-
kdtnTa Tou olctoxou ogBaiuikol BoABou.
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