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[MEPINHWH: O1 yvaBompoowriikol xelpoupyol omdvia ou-
vavtolv kataotdoelg mou dikaiohoyouv emefyouca Bepa-
TIEId TWV TIPOCWTIKWY Kataypdtwy. Eidikd ota katdyuata
Tou £5APOouG Tou 0PBauikoy kdyxou pia Tétola EvOeign
yia dueon avupetwmon eival n fpadukapdia n ormoia ou-
oxetiCetal pe 10 o@Balyokapdiakd avravakhaotkd
(OKA). Mpdkertar yia katdotaon mou ekONAVVETAl KAIVIKA
pe Kepahalyia, vautia, éueto, Bpadukapdia kar duvntikd
OUYKOTTA. 2TV TTapoUod TEPITTwon TepIyPAQETal n avtl-
petwmon maidiol nAikiag 5 v pe kdtaypa blowout kai
Bpadukapdia, Uotepa amd kTdnnua Pe prdAa oty Se&id
TAeUPd Tou TIpooWTToU Tou PO 24wpou. H Bpadukapdia
anmoddéBnke otnv mayideuon tou kdtw opBou pude Kabd-
oov dev ummpxe kdmoia dAn eppavig armohoyia. O
aoBevrig 0dnyrBnke oto xelpoupyeio yia digpelvnon Tou
€6dpoug tou Se€lol opBaiuikoU kOyxou Kal armokatd-
0Taon xwpig mepaépw kabuotépnorn. Aiamotwnke kd-
Taypa £ddpoug o@Baipikoy kGyxou TUTTOU KATamakTrc,
TIOU QVTIETWITIOTNKE pE ameAeuBEpwan Twv eykAwPIoE-
VWV TIEPIBOABIK@Y 10TWV Kal Tou kdtw opBou Ju Tou
TpoéRaiav oto oloTtoxo IYHOPEIo Kal amokatdotaon
Tou KoyxikoU edd@oug e maidiatpikd KOyxIKS TTAEYHA Ti-
taviou AO Synthes. Tnv tpftn peteyxeipnukd nuépa
urp&e MAPNG uTToxwpPEnon twv o@Baiuikay diatapa-
X(V Tou aoBevoug, kabwg emiong NG vautiag, Tou ElETOU
Kal TG ePpévounag AiodUVapIkAG aotdBelag TTou Oxe-
TiCovtal pe o opBaipokapdiakd avravakAaoTiko.

AEZEIX KAEIAIA: kdraypa e8dgoug kdyxou, kdtaypa
blow-out, maidid, eyrkhwPiopdg pudg, Bpadukapdia.

SUMMARY: Maxillofacial surgeons seldom encounter fa-
cial fractures that warrant urgent treatment. Such an in-
dication is related to orbital floor fracture when it induces
the oculocardiac reflex (OCR), a condition which clini-
cally manifests as headache, nausea, vomiting, bradycardia
and potential syncope. In the reported case, the man-
agement of bradycardia in a 5-year-old pediatric patient
with an orbital blow out fracture, after a hit by a ball on
the right side of his face 24 hours before, is described.
Bradycardia was attributed to inferior rectus muscle en-
trapment, as there was no other known etiology. The
patient was taken to the operating room for right orbital
floor exploration and repair without any further delay. A
trapdoor fracture of the right orbital floor was evident,
which was treated by release of the heriated orbital con-
tents and the entrapped inferior rectus into the correspon-
dent maxillary sinus, followed by reconstruction of the or-
bital floor with AO Synthes pediatric orbital titanium mesh.
On the third postoperative day there was complete res-
olution of the patient’s ocular disturbances, as well as of
nausea, vomiting and the persistent hemodynamic insta-
bility associated with oculocardiac reflex.

KEY WORDS: orbital floor fracture, blow-out fracture,
children, muscle entrapment, bradycardia.
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EIZAITQrH

O yvaBompoowrikol xelpoupyol omdvia ouvavtolv ka-
taotdoeig Tou dikaiohoyouv emefyouca Bepareia twv
TIPOCWTTIKWY Kataypdtwv. Eidikd ota katdypata tou edd-
@ouC Tou 0pBaApIKoU kOyXou, [ia Tétola évdeiEn amoteAel
n mayideuon evég o@BaipikoU pudG 1y dtav apouoidle-
tal Bpadukapdia Tou cuoxeTietal pe To o@BaipoKkap-
Siaké avtavakhaotikd (OKA) (Kim kai ouv. 2012). Ta
blowout katdypara tou eddpoug Tou 0eOaAUIKoU KOYXoU
TUrou Katamaktig EMTEEMOUV TNV TTEATTIWON Kal TNV Tia-
yideuon twv mepiexopEVmY Tou 0pBaAIKoy KOYXou, TTou
odnyolv og mepIopIopévn Kivnon tou opBalpou kar oi-
mwria. H augnpévn ehactikdtnta twv ooTtwv Tou TPo-
owrou ota maidid e&nyel v Peyalltepn emimwon twv
kataypdtwy autwv otov maidiatpikd mnbuopd (De Man
kai ouv. 1991, Theologie-Lygidakis kar ouv. 2007, Gerbino
kai ouv. 2010). Or kakwoeig Tou e5dpoug Tou o@BaAdikou
KOYXOU PTTopOoUV va MPOKAAEoouV TOo 0@OaAtokapdIiakd
avtavakhaotikd, To omoio KAVIKA ekdnAWveTal wg Kepa-
Aahyia, vautia, éuetog, Bpadukapdia, kar dSuvnikr cuyko-
i (Sires kai ouv. 1998; Gerber kai ouv. 2013).

H mapouoa epyaoia meplypdeel v avupetwmon Ppa-
Sukapdiag oe évav aoBevri nAikiag 5 etwv pe blowout kd-
Taypa kdyxou.

MEPIFTPA®H MEPIMTQZHX

‘Eva aydpi nhikiag 5 v mapamépednke otn Khvikd pag
Aoy TrEPIOPIONOU TwV OPBAAUIKWV KIVI|OEWY Kal SImAWTTIa
otV TPo¢ ta dvw PAeppatikr] Béon tou Se&lold opBahuol
ano 24wpou. Eriong avépepe téooepa pe Tévte emeioddia
vautiag kai gétou oto idio didotnua. To maidi napousiace
1a avagepBévta petd Tov TPAUPAaTiopd Tou amd pmdia
otnv 6e§id Meupd Tou TIPooWToU. ZNTriBnKe VEUPOXEL-
POUPYIKY EKTIUNON Kal arokAeioBnke eykeaAikr| KdKkwon.
Mapd talta o aoBeviig PEdnKe va éxel Ppadukapdia pe
pia kapdiakr) ouxvdtnta 38 maApwy to Aermtd (Bik. ).
KAvikd o aoBeviig eixe exxtpwon otnv Segid umokdyxia
xwpa. H e&gtaon €5ei&e @uoiohoyikég 0QPOANUIKES KIvA-
0€IG 0t OAeG TG PAeppaTkéG BEoeg extdg amod tn Se€id
dvw BAeppatir) Béon n omoia Atav Teplopiopévn padi pe
SmAwria, SnAwtikr koyxikrg mayideuong (Eik. 2). H amou-
ofa pidg umoemmepuKiag aioppayiag, Tou Edwae TV ep-
@avion evog tutikou “‘blowout pe Aeukd opBaiud”. tnv
YnAdenon urmpxe pia Ama euaiobnoia otnv Se&id umo-
KOYXIa XWPA.

Ta k\ivikd euprjpata urmodnihwvav kdtaypa eddgpoug
o@BaApikou kdyxou, Tou emPBeBainbnke pe TV a&ovikr
topoypagia (CT) tou kdyxou pe TpIodidotatn avaouv-
Beon mou amokdAuye éva kaBapd blow out kdtaypa -
riou katamaktrg (Eik. 3). Yrmpxe mpdmwon kai eykAwpi-
OHOG Tou Kdtw opBoU pudc diapéoou Tou Katdypatog
kai n Ppadukapdia anoddbnke otnv mayideuor] Tou Ka-
Bdoov dev umrjpxe kdmoia AMn yvwotr| artohoyia. Zntd-
Bnke opBaiporoyikr extipnon kai n mepipetpia Gold-
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INTRODUCTION

Maxillofacial surgeons seldom encounter facial fractures
that warrant urgent treatment. In orbital floor fractures
in particular, indications for urgent surgical intervention
may rise when entrapment of an extra ocular muscle oc-
curs or when the oculocardiac reflex (OCR) is induced
(Kim et al. 2012). Trapdoor type of orbital floor blowout
fractures is associated with herniation and entrapment
of the orbital contents, leading to restricted eye move-
ment and diplopia. Increased elasticity of the facial bones
in children explains the higher incidence of these frac-
tures in the pediatric population (De Man et al. 1991,
Theologie-Lygidakis et al. 2007, Gerbino et al. 2010). The
OCR is a rare condition which may be attributed to or-
bital trauma and clinically manifest with headache, nausea,
vomiting, bradycardia and potential syncope (Sires et al.
1998; Gerber et al. 2013).

The present report describes the management of a case
of bradycardia in a 5-year-old patient with an orbital
blow out fracture.

CASE REPORT

A5 year old male child was referred to our unit with
complains of restricted eye movements and double vi-
sion in the upward gaze for the past 24 hours. He also
reported four to five episodes of nausea and vomiting
during the same period. The child apparently presented
the findings after being hit by a ball on the right side of
his face one day before. Neurosurgery consultation was
sought and head injury was ruled out. However, the pa-
tient was found to be having bradycardia with a heart
rate of 38 beats per minute (Fig. |).

Clinically, the patient had ecchymosis in the right infra-
orbital region. Examination showed normal eye move-
ments in all the gazes except right upward gaze which
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Eik. I: Boadukapdia pe pia kapdiakr ouxvdtnta 38 ktimwv
0 Aermtd.
Fig. I: Bradycardia with a heart rate of 38 beats per minute.
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Eik. 2: Mpogyxeipnukr pwtoypagia mou Seixvel TEPIOPIOPS Twv
Kivrjoewv Tou Se€lol opBalpol oty dvw BAeppatikr B€on.

Fig. 2: Pre-operative photograph showing restriction of the right
eye movements in the upward gaze.

Eik. 3: Yrohoyiotik agovikr topoypagia-oBeNiaia tour mou deixvel
blow out Koyxikd kdtaypa pe MEATTWON TWV TIEPIEXOUEVWY TOU
Kyxou péoa oto yvabiaio kOATo.

Fig. 3: Computed tomography —sagittal section showing orbital
blow out fracture with herniation of orbital contents into maxillary
sinus.

mann arnokdAUYE TIEPIPEPIKY] OTEVWON Tou Tiediou otov
5e&16 oBarud (Dersu kar ouv. 2006). Adyw NG eppé-
vouodag Bpadukapdiag xopnyronke To aviixoAivepyiko
@dppako atportivn (0.02mg/kg). O aobevric xwpig mepai-
T€pw Kabuotépnon odnyrBnke oto xeipoupyeio yia die-
pelvnon tou e5deoug Tou 0PBaApIkoU KGyXou Kal armo-
katdotaon.

Xpnoiporoironke urokdyxia ToWr yia TV TPOOTIEAAON
ToU £8dPOUG ToU 0POAAUIKOU KOYXOU Kal QvayVwpPIOTNKE
kdtaypa £54@oug TUTou Katanaktig He eyKAwPIoPo twv

Toépog 15, No 2,2014/Vol 15 No 2, 2014

Eix. 4: ‘ExBeon tou eMeiupatog tou eddgpoug tou opBaiuikou
KOyxou Kal armeAeuBépwon Twv TTayIdEUBEVIWY TIEPIEXOPEVWY TOU
KSyxou.

Fig. 4: Exposure of orbital floor defect and release of entrapped
orbital contents.

Eik. 5: Anokatdotaon tou €6dgoug Tou o@Baiuikoy KOyxou.
Fig. 5: Reconstruction of the orbital floor.

was restricted along with diplopia, suggestive of orbital
entrapment (Fig. 2). Absence of a subconjunctival haem-
orrhage, gave it an appearance of the typical “white eyed
blowout”. On palpation there was mild tenderness in the
right infraorbital region.

The clinical findings were suggestive of orbital floor frac-
ture which was confirmed by computed tomography
scan (CT) of the orbit with 3D reconstruction; a pure
blow out fracture of the orbit of the trapdoor variety
was reveled (Fig. 3). There was hemniation of the inferior
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TEPIBOABIKAV 10wV Kal Tou kdtw opbou pu. Or yaiakof
lotof ameeuBepwOdnrav (Eik. 4) kai otn ouvéxeia to €da-
(POG aTTOKATACTAONKE pe TTAIBIATPIKG KOYXIKO TIAEyHa T-
taviou (AO Synthes) (Eik. 5). 2to xeipoupyikd Tparmed
SievepyrBnke n dokipaocia avaykaotikrg AENG tou PoA-
Bou (forced traction test) moiv kar petd tv amokatdotaon
yia va emPeBaiwoel T 0pBaAUIKEG KIVAOEIG I oTToleG ap-
xikd oav Teplopiopéves. AlevepyriBnkav eriong Bubo-
oKATNON Kal aP@IBANCTPOEIGO0KATINON YIa TOV ATTOKAEI-
opd Kdkwong Tou BoABou | Tou orttikou veupou.
Meteyxelpnukd n Ppadukapdia unoxwpenoe kar o acbe-
vig Sev Tmapamovédnke yia vautia kai €peto. ‘Opwg ma-
pépeve n Simhwriia n oroia amoddBnke og PeteyxeipnTKO
ofénpa. Tnv tpftn Nuépa peteyxeipnuikd, urmp&e mARPNG
UTTOXWPNON TwV 0OAAUIK®V SIaTapaxwy tou acBevouq
(B 6).

2YZHTHXH

Ta blowout katdyuata tou ogOaluikou kdyxou eivar pe-
HOVWEVa KaTdypatd Tou e5AQOUG XWPIG CUUHETOXT TOU
uttokdyxiou xeihoug (Theologie-Lygidakis kar ouv. 2007).
O tnog katanaktig oe autd, anavtdtal mo ouxvd o
naidid €€ artiag g Nyotepo evaoPeotiwpévng Kal WG ek
ToUTOU TTEPIOOATEPO eAAOTIKAG PUONG TOU 00ToU Kal TIPO-
Kaheftal Aoyw apBAéwy kakwoewy otov kdyxo amnd peyd-
Aa avtukeipeva. To ogpBaipokapdiakd avtavakhaotikd
Uotepa amnd Koyxikd tpalpa eivar mo ouxvo oe mraidia-
TpikoUg aoBevelc & artiag tng mpoavapepBeioag eaot-
KAG (UONG TOU 00TIKOU KOYXIKOU XeAoUG kal Tou e5Agoug
Tiou odnyel o€ au&npévn ouxvatnta tou katdyuatog -
riou katarnaktg (Grant kar ouv. 2002, Kim kai ouv. 2012).
Mia avadpopikry perétn and toug Gerbino kar ouv. (2010)
TagvouNoE Ta katdypatd TUTToU KATamakTrG O€ YRAPUIKE
(timog | a) kar apBpwtd (timog |B). Ta ypauuikd katdy-
pata xapaktneiCovialr and eAdXIoTn TTAPEKTOMOnN Tou
£5apoug Tou 0@BaAUIkoU KOYXoU Kal TPOTTIWON TwV PaA-
Bakwv 10Twv. Autd ta katdyuata dIatpéxouy Katd PriKkog
TOU TTOPOU TOU UTTOKGYXIOU VEUPOU o€ Wia ommoBorAdyia
KkateuBuvon péxpl tnv omoBoBoABikr mepioxn. Ta ap-
Bpwtd katdypata avtibeta ouvdudlovtar pe mEdTTwon
TV HAABAKWV I0TWV Tou kOyXxou dia €O evOG OOTIKOU
eMeippatog oto omioBio tprjpa tou eddgpoug (Gerbino
kai ouv. 2010).

Autol ol acBeveig mapouoidlouv Aya kKAivikd onpeia, ou-
vnOéotepa dimwriia Kar TEPIoPIoHS TwV OPOAAUIKGV KI-
vAcewv. AUTd Ta onpeia Kar CUPTTIOPATA aVaPEPOVTal WG
«Koyxikd blowout Tou AeukoU opBaipouy (Worthington
2010, Gerber kai ouv. 201 3). Mepikof aoBeveic propel va
eHoavioBoUlv Pe CUPTTTWHATA evepyoTToinang Tou oeBal-
pokapdiakou avtavakhaotikou (Sires kai ouv. 1998, Ger-
ber kai ouv. 2013). To opBaipokapdiakd avtavakAaotikd
ota katdypata tou eddpoug Tou o@BaApIkoU KOYXou
propel va opioBel wg pia Eapvikr) eAdttwon tou kapdia-
KkoU puBpoU mepioodtepo and 30% tng avapevopevng T-
prG, pe duoppubiieg Tou cuvbudlovtar e vautia kal Epe-

Eik. 6: Meteyxeipnuxr| eikéva tou aoBevr) mapoucidlouca Aion
(amokatdotaon) twv TMEPIOPICHEVWY OQBAAUIKWV KIVIOEWV.

Fig. 6: Postoperative view of the patient showing resolution of the
restricted eye movements.

rectus muscle through the trapdoor and bradycardia was
attributed to this entrapment as there was no other
known etiology. Ophthalmologist opinion was sought
and the Goldmann perimetry revealed peripheral con-
striction of field in the right eye (Dersu et al. 2006). In
view of persistent bradycardia, anticholinergic drug was
administered (atropine 0.02mg/kg). The patient was
taken to the operating room for orbital floor exploration
and repair without any further delay.

Infraorbital incision was used to access the orbital floor;
a trapdoor type of fracture and the entrapment of peri-
orbital tissues and muscle were verified. All heriated and
entrapped contents were subsequently released (Fig. 4)
and the floor was reconstructed with titanium orbital
mesh (AO Synthes) (Fig. 5). On the table, forced traction
test was done before and after reconstruction to confirm
the release of the initially restricted eye movements. Fun-
doscopy and retinoscopy were carried out to rule out
globe or optic nerve injury.

Postoperatively, bradycardia subsided and the patient did
not complain of nausea and vomiting. Persistent diplopia
was attributed to postsurgical edema. On the third day
postoperatively, there was complete resolution of the
patient’s ocular disturbance (Fig. 6).

DISCUSSION

Orbital blow out fractures are isolated fractures of the
orbital floor without involvement of the infraorbital rim
(Theologie-Lygidakis et al. 2007). The trapdoor type of
orbital floor fracture is more commonly seen in children
owing to the less mineralized, hence, more elastic nature
of the bone caused due to blunt injuries of the orbit by
large objects. OCR secondary to orbital trauma is more
common in pediatric patients owing to the afore men-
tioned elastic nature of the bony orbital rim and floor re-
sulting in a higher prevalence of a trapdoor-type fracture
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10. O 0pBahikdg KAAdOG Tou TPIdUPoU velpou eival o
Tipooaywydg khadog. Ta epebiopata diépxovral dia pé-
00U TOU SIKTUWTOU OXNUATIOHOU TIPOG TOUG OTTAQYXVIKOUG
KIVITIKOUG TTUPIVEG TOU TIVEUPOVOYaoTEIkoU velpou. To
prVUpa Tou anaywyou kAddou petagépetal and To Tveu-
povoyaotpikd velpo otnv kapdid Kai tov otopaxo (Sires
kai ouv. 1998). To opBaipokapdiakd avravakhaotiko ei-
var éva eaivopevo Tou ouxvd amavdral Katd v Sidpkeia
0@PBANIONOYIKWV KAl VEUPOXEIPOUPYIKWV EMEUPACEWY
(mx. S16pOwon otpaPiopoy, emdidpBwon amokoMnOév-
T0G ap@IBAnotpoeidolc, eE6putn opBapou, armoouprie-
on tou yaooépeiou yayyAiou, kA) (Kim kai ouv. 2012).
To opBaipokapdiakd aviavakhaotikd pmopel emiong va
aravinBel oe katdypata tou e6dgouc Tou oeOadikou
KOYXoU He TOavd pnxaviopd g eMaywyng Tou aviava-
KAQoTIKoU OtnV TePITTtwaon autr] TV TIayideuon twy Te-
PIEXOUEVWY TOU KOYXOU, OUYKEKPINEVA TOU KATw opBou
pudg (Cohen kai Garret 2003, Lubbers kai ouv. 2012).
2NV TepIwon Tou Tiapoucidletal, To opBaiokapdia-
KO avtavakAaoTikd ekdnAwbnke wg eppévouoa Ppadu-
kapdia pe TOMANAG emeioddia PETaTPaUATIKOU EHETOU
kal xpeldobnke emefyouoa avuipeTwmon).

Eve Sev amarteftal xeipoupyik mapépBaon os dAa ta -
TIOU Katanaktig Koyxikd katdypata (Grant kar ouv. 2002),
ol evoeiteig yia mapépPaon oe blow out koyxikd Katdy-
pata mepiAapPdvouy v iapouacia SimAwriag Kai Tov Tre-
ploplopd twv oeBaipikwv Kivioewy (Worthington kai
ouv. 2010) kal oUpewva Kar he v mapolod Tepimwon
kal tnv mapoucia ogBaipokapdiakoy avtavakhaoTtikou
TIou Sev UTTOXWPE.

2YMIMEPAXMA

Ta nmaidiatpikd katdypata tou ddeoug Tou o@Baiuikoy
KkOyxou cuviotolv pia TpdkAnGN yia tov yvaborpoowr-
kS xeipoupyd. Nautia kar €UeTog Pe amousia Koaviakrig
kdkwong otoug aoBeveic autoug eivar ouvrBwg onueia
Tou ogpBahpokapdiakoy avtavakhaotikou. Amarteitar ka-
TAMNAN didyvwon Kkar Beparteia yia va eheyxBel n eppé-
vouoa aigoduvapiky aotdBeia mou oxetiCetal e to
ogBaipokapdiakd avtavakhaotikd Kai va amo@euxBel n
N avTIoTEETTTA HUIKY IoXdiyia kal fvwaon Tou pmopouv va
odnyrioouv og pévipn o@Bapikr ducAertoupyia.

Tépog 15, No 2,2014/Vol 15, No 2, 2014
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(Grant et al. 2002, Kim et al. 2012). A retrospective study
by Gerbino et al. (2010) classified the trapdoor fractures
into linear (type |a) and hinged (type Ib). The linear frac-
tures are characterized by minimal orbital floor displace-
ment and soft tissue hemiation. These fractures run along
the canal of the infraorbital nerve in a posterolateral di-
rection till the retrobulbar area. The hinged fractures in
the contrary are associated with orbital soft tissue herni-
ation through a bony defect in the rear portion of the
floor (Gerbino et al. 2010).

These patients present with few clinical signs, usually
diplopia and restriction of eye movements being the com-
mon complains. These signs and symptoms conform to
“white eye orbital blow out” phenomenon (Worthington
2010, Gerber et al. 2013). Some patients might present
with symptoms of activation of the oculocardiac reflex
(Sires et al. 1998, Gerber et al 2013). OCR in orbital floor
fractures can be defined as a sudden decrease in the heart
rate of more than 30% of the baseline value, dysrhythmias
associated with nausea and vomiting. The ophthalmic di-
vision of the trigeminal nerve is the afferent limb. The im-
pulses pass through the reticular formation to the vagus
nerve's visceral motor nuclei. The efferent limb message
is carried by the vagus nerve to the heart and stomach
(Sires et al. 1998). The OCR is a phenomenon most
commonly seen during ophthalmologic and neurosurgical
procedures (correction of strabismus, repair of a de-
tached retina, orbital exenteration, decompression of
gasserian ganglion, etc) (Kim et al. 2012). OCR might also
be encountered in fractures of the orbital floor; the prob-
able mechanism of induction of the reflex in this case
could be the entrapment of the orbital contents, in par-
ticular of the inferior rectus muscle (Cohen and Garret,
2003, Lubbers et al. 2012). In this case, OCR manifested
as persistent bradycardia with multiple episodes of post
trauma vomiting, and required urgent management.
Although not all trapdoor type orbital fractures need sur-
gical intervention (Grant et al. 2002), indications for this
involve presence of diplopia and eye movements' restric-
tion (Worthington et al. 2010) and according to the find-
ings of the present study, in non-resolving OCR.

CONCLUSION

Pediatric orbital floor fractures pose a challenge for the
maxillofacial surgeon. Nausea and vomiting in the ab-
sence of head injury in these patients are usually signs of
oculocardiac reflex. A prompt diagnosis and treatment
is required to combat the persistent hemodynamic in-
stability associated with OCR and to prevent irreversible
muscle ischemia and fibrosis that can lead to permanent
ocular dysfunction.
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