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Experience in the management of subcondylar fractures
via 2 modified extraoral approach
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TMEPINHWH: v epyacia mapouaidletal pia tporo-
TIOINKEVN XEIPOUPYIKA TIPOOTIEAADN atov KOVOUAO NG
KdTw yvaBou Xwpig TIC CUVABEIG XEIPOUPYIKES ETTITIAOKEC.
AoBeveic kar MéBobor: H mpoorttikr| pehétn dievepyr|on-
ke amd tov Agképfpio 2007 €wg tov Ampihio 2010, oto
Turua NvaBompoowmikrg Xeipoupyikrg Tou Noookopei-
ou Al-Noor, Makkah ot >aoudikr Apapia.
AvtipetwmioBnkav xeipoupyikd péow pIag TpoTomoiné-
VNG EEWOTOPATIKAG TIPOCTIEAACNG e TpowTiaia Topr TTou
emexteiveral otnv omoBoyvabiaia xwpa, 40 aobeveic pe
47 umokovOUNKd katdyuata. H mpooméAaon tou kovou-
Aou emtelxOnke Péow evdg OXIOHOEIBOUC  emTESOU
petagy g mapwtidag kai tou paontipa pu. Or acBeveig
miapakohouBniBnkav kar a§iohoyrRBnkav ty mpwtn Hetey-
XEIPNTKA NWEPQ, o€ pia eBdoudda, oe éva prjva, oe TPeIg
kal o€ €€ PAveC HeteyxelpnTikd.

ArnoteAéouara: H xeipoupyikr| pag mpoaotéAaon mapei-
xe Jia aopahd kal Taxeia mpooTéAacn Tou KovOUAIKou
katdypatog. Meteyxeipnuikd dev urmp&av mapodikés A
pOVIHEG BAGPeC Tou TpoowTkoy V. kal dev didmotw-
Bnke kapia hofpwgn tou tpavuatog. Tpeig aoBeveic
(7.5%) avérmuEav olahoknAn kai évag oiahoxdo ouply-
yio. EmmteixOnke oe dAoug Ikavomointiky oUykAeIon Kal
B1dvoign g kdtw yvdbou. 2TIC PETEYXEIPNTIKEG AKTIVO-
yPapieg @dvnke avatopiky ootk avdta&n.
Juunépaoua; H mpotevdpevn mpootéAaon Tiapeixe
ao@al amoTEAéOUATA OTIG TIEPITIIWOEIG KOVOUNKWOV
Kataypdtwy.

AEZEIX KAEIAIA: ké&tw yvdaBog, kévdulog, yvaborpo-
owrikr) diadikaoia, eMMAOKEG.

SUMMARY: A modified surgical approach to the
mandibular condyle without the usual surgical compli-
cations is presented.

Patients and Methods: This prospective study was con-
ducted from December 2007 to April 2010, in the
Department of Maxillofacial Surgery of Al-Noor
Specialist Hospital, Makkah, Saudi Arabia. Forty patients
with 47 subcondylar fractures were treated. The frac-
tures were surgically treated via a modified extraoral
approach with a pre-auricular incision extending to the
retromandibular area; access to the condyle was
obtained through a cleavage plane between parotid
gland and masseter muscle. Patients were carefully fol-
lowed up and evaluated at first post operative day, one
week, one month, three months and six months post-
operatively.

Results: Our surgical approach provided a safe and fast
access to the condylar fracture. Facial nerve examina-
tion showed no temporary or permanent injuries. No
case of wound infection was found within 6-months
follow up. Three (7.5%) patients developed a sialocele
and a salivary fistula has been noticed in one case.
Satisfactory occlusion was achieved and appropriate
mandibular opening was found. Immediate postopera-
tive radiographs revealed anatomic bone reduction.
Conclusion: The applied surgical approach had satisfac-
tory results in cases of condylar fractures.

KEY WORDS: mandible, condyle, maxillofacial proce-
dure, complications
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EIZAITQrH

Ta kovOuhikd katdypata urmoAoyiCovtar oto 25-35%
TV KATayPdtwy TG Katw yvdbou kai amartolv pia 1di-
Kr) avTpeTmon SIaQopetikr amd v undAoimn KAtw
yvabo €€ artiag 1600 twv avatopikov dlagopwy 600
kal tou Suvapikou enmovhwong (Williams, 1995). H
gopalyévn didyvwon 1 n akatdMnAn Bepareia twv
KOVOUAIK®WV kataypdtwy pmopel va odnyrjoel oe avato-
ik kar Asrtoupyikry Siatapaxry (Narayanan kai ouv.
2009). Aré g dUo KUpieg Bepameutikég TPOOEYYIOEIG
o€ autd ta katdypata, TV AEITOUPYIK Kal TN XEIPoup-
YIKR, N TPWIN uloBeteftal ouxvotepd, kKabdoov emtpé-
TIel TTPWIKN KIVNTOTIONoN Kai Mapkr] Aertoupyikr Sié-
yePON TNG avdrmmugng tou KovOUAou (o€ avaruoode-
va dtopa) kai ootk avadiapdpgwon (oe OAa ta
dropa). Evdeikvutar 6e oxeddv oe dAa 1@ KovOUAIKA
katdypata g maidikig nAikiag (Hotz, 1978, Sesenna
kar ouv. 1991, Siegel kar ouv. 1991, latrou kar ouv.
2010). Or otdxol G Oepameiag Twv KOVOUAKWY
Kataypdtwy eivar n ehelBepn mévou kivnon g Kdtw
yvabou, n kahj olykAeion kai cuppetpia e v Porj-
Beia Twv EUKONSTEPWY KAl TV NIYOTEPO EMEPPATIKWY
peBSwv. H Bapitnta twv KOVOUNKWY KaKWoEWY rftav
OUXV@ UTTOTIUNPEVN HE ATOTEAEONAa OxI TIAVTA ETTITUXT
KAVIKR €kPaon, eidikdtepa Uotepa amd ouvtnenuikn
Beparmeia. ‘Exouv avapepbel mepiopiopévn didvoign
0ToHatog, anmdkhion TG katw yvdbou, peiwpévn Pdon-
on, aykUAwon kai eowtepikry amodiopydvwon (Walker,
1988).

[MoMof xeipoupyol amogelyouv TNV XEIPOUPYIKY avT-
petwmmon eEartiag Tou KivOUvou eMMAOK®V OTIWG KAKW-
0n Tou TIPoowTIKOU VeUpoU, SUCHOPPEG OUAEG, Aofpw-
€n, aigoppayia KA. Kkar autég o mBaveg emmMAOKES
TIoU oUVOSEUOUV pIa XelpoupyIkr Bgpareia KovOUAIKwY
Kataypdtwy Oa mpénel ek Twv TPoTtépwy va otabuifo-
viai (lizuka kar ouv. 1991, Devlin kai ouv. 2002). ‘Otav
OpwG avupetwriCovtal KovOUuAKd katdypata oe mal-
SIATPIKEG TTEQITIWOEIC, N CUVTNENTIKK TIPOOEYYIoN TTE-
mel va eivar n Bepameia ekhoyrg oTG TEPICOGTEPES
nepimwoelg (latrou kar ouv. 2010).

H mpowtiaia mpooméhaon eivar xprjoiun yia v Bepa-
TTeia UPNAGV KOVOUNKWY Kataypdtwy, aAd mmapouoid-
(el TeploplopoUg atnv Bepareia xapnAwy KOVOUAIK@Y
Kataypdtwy kal v mpootéhaon tng ywviag (Ellis kai
ouv. 2000). H uroyvdbia mpooméAaon pmopel va eiva
xproiun otnv Beparmeia xapnAwv KovOUAIKWY katayud-
Twv e akivntoroinon pe diakataypaukés Pides (lag
screws) fj oUppa, aMd n akivntoroinon e TAdKa
ooteooUvBeong eival SUokoAn evw éva dMo pelove-
Ktnua eivar n anéotaon and tnv topr ot Béon tou
katdypatog (Manisali kai ouv. 2003).

Evdootopatikr mpooméAaon yia thv avTdETWITon Kov-
SUNKWV  Kataypdtwv TpotdOnke yia tnv amoguyn
SUopopPNG OUNAG, aMd eixe TEPIOPIOHOUG OTTWG

Al-Bishri A. kai ouv./Al-Bishri A. et al.

INTRODUCTION

Condylar fractures account for 25-35% of the
mandibular fractures and deserve a special considera-
tion different than the rest of the mandible due to both
anatomical differences and healing potential (Williams,
1995). Misdiagnosis or inappropriate treatment of
condylar fractures can lead to anatomical and function-
al impairment (Narayanan et al. 2009). Out of two
principal therapeutic approaches to these fractures, i.e.,
functional and surgical, functional therapy is adopted
most frequently, since it permits early mobilization and
adequate functional stimulation of condyle growth (in
growing subjects) and bone remodelling (in all sub-
jects). It is indicated in almost all condylar fractures that
occur in childhood (Hotz, 1978, Sesenna et al. 1991,
Siegel et al. 1991, latrou et al. 2010). The goals of
condylar fracture treatment are pain-free mandibular
motion, good occlusion and symmetry with the help of
the easiest and the least invasive methods. The severi-
ty of condylar injuries was often underestimated with
suboptimal clinical outcome particularly following con-
servative treatment. Restricted mouth opening, devia-
tion of the mandible, impaired mastication, ankylosis
and internal derangement have been reported
(Walker, 1988).

Many surgeons avoid surgical management due to fear
of possible complications like facial nerve injury,
unsightly scars, infection, haemorrhage etc, so a sur-
geon must beforehand weigh the benefits of surgery
against the potential risks that attend such treatment of
condylar fractures (lizuka et al. 1991, Devin et al.
2002). When treating condylar fractures in pediatric
cases though, conservative approach may be the treat-
ment of choice in most cases (latrou et al. 2010).
Pre-auricular approach was useful for treatment of high
condylar fractures, but it showed limitations in the
treatment of low condylar fractures and exposure of
the angle (Ellis et al. 2000). Submandibular approach
can be useful in treating low condylar fractures with lag
screw or wire fixation, but fixation with bone plate is
difficult; another disadvantage is the distance from the
incision to the fracture site (Manisali et al. 2003).

Intra oral approach for management of condylar frac-
tures was proposed to overcome unsightly scar, but it
had limitations such as limited access, inadequate
reduction of displaced fracture and fixation, condylar
head resorption, persistent postoperative malocclusion,
and temporomandibular joint functional problems
(Lachner et al. 1991, Schneider et al. 2007). In intraoral
approach with the aid of an endoscope, the procedure
requires specific instruments, practitioners with specific
training, and a longer operative time.

Aim of this study was to present and discuss an extra-
oral surgical access for the treatment of the mandibular
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TIEQIOPICHEVN TIPOOTTEAAOT, avemapkr| avdtagn mape-
KTOTTIOWEVOU KATdypatog Kal akivntomoinon, anoppo-
@NoN KOVOUNKKAG KEPAAAG, EPPEVOUOA PETEYXEIPNTIKY
Siatapaxr} TG oUyKAEIoNG Kal Aertoupyikd mpoPArpata
G Kpotapoyvadikg Sidpbpwong (Lachner kar ouv.
1991, Schneider kar ouv. 2007). 2tnv evdootopatiki
mpooméhaon e v PorBeia evdookoriou, n diadika-
ola amartel eidkd epyakeia, xelpoupyols pe edikn
eKTIAideUON Kal éva HaKpUTEPO eyXEIPNTIKO XPAOVO.
2KOTTOG AUTAG NG MEAETNG elval n mapouciaon piag
€EWOTOPATIKAG  XEIPOUPYIKAG TIPOOTIEAdONG yid TNV
Bepameia kataypdtwv kovOUAou TG kdtw yvdbou
XWPIG TIG XEIPOUPYIKEG ETITTAOKEG TTOU oUVOEovTal [e
TG YVWOTEG TIPOOTTEAAOEIG,

AYOENEIX KAl ME©GOAOI

Aut n perétn SievepyriBnke and tov AeképBpio 2007
péxpl tov Ampihio 2010, oto Tprjpa NvaBompoowikig
Xelpoupyikng, tou E&eidikeupévou Noookopeiou Al-
Noor oto Makkah tng 2aoudikrig Apapiag. >apdvta
aoBevelc pe 47 umokovOulikd Katdypata avupeTwTi-
oOnkav katd v didpkeia G Tiepiddou perEtng. Oi
dppeveg utepeixav [33, (80%)]. Mdvo duo mepimwoeig
Aoav maidIatpIkES, pe nAikieg 7 kai |2 xpovav. OAa ta
dMa dropa foav evihikeg and 17-60 etwv. H peon
nAikia Twv evnAikwv atépwy rfjtav 33,7 € (SD +13.4).
Ta dropa eixav pia fj mepioodtepeg evoeielg yia avol-
Kty avdtaén kal eowtepiky akivioroinon (ORIF)
OTWG APMAEUPO eAdTIwpéVO UYog KAAdou >5mm,
ywviwon Ttou KovOUNKOU KoAoBWwHAtog TPog Tov
KAGSo >35° kai aduvapia enfreudng Sieyxeipnukig
oUyKAEIoNG OTIWG O€ TIEPITIINOEIG KATAyPATwy Kovou-
Aou Tou ouvdudlovtal pe dAo Kkdtaypa rj katdypata
NG Kdtw yvdbou. AlevepyriBnkav TIPOOEKTIKEG TIPOEY-
XEIPNTKEG  KAIVIKEG KAl aktivohoyikég eEetdoeig. Ol
Teleutaieg  TepieAdpPBavav  opBomaviopoypdenua
(OPG), omoBompdabies kar mAdyieg Ao&€g aktivoypa-
oieg, afovikég topoypagpieg (CT) kar tpiodidotateg
agovikeg Topoypapies (3D CT) (Eik. 1, 2).

‘Ohol o1 aoBeveic avtipetwmiobnkav und pivotpaxeia-
K| yevikr] avaioBnoia amé tov idio xeipoupyod.

Xeipoupyikr Siadikaaoia:

Metd v mpoetoipacia tou S€puatog Kar v KaAuyn
Tou acBevr}, N ypapur NG TOPAG onuelwbnke e évav
arootelpwpévo  papkaddpo  (Eik. 3). AlevepyriBnke
epmdtion e apaiwpévn adpevahivn 1:200.000 katd
HAKOG TNG YPAMKAG TG Topng. H mpowtiaia deppatiki
Topr| Eexivouoe ato emimedo Tou TPAdyou, EMEKTEIVONE-
vn TPoG ta Kkdw Siknv oxfuatog S, ouvexiCoviag
TapdMnAa Tpog o omioBio Xefdog Tou avidvtog kAG-
Sou otnv omoBoyvabiaia epioxr] kal katéAnye PONG |
cm kdtw and to Aofio Tou wtdc. 2T ouvéxela dievep-
yrBnke umoddpIa Mapackeur TPOG Ta eNMEOG KAl EMI-
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condyle fracture without the surgical complications
associated with the known approaches.

PATIENTS AND METHODS

This study was conducted from December 2007 to
April 2010, in the Department of Maxillofacial Surgery,
of Al-Noor Specialist Hospital, at Makkah, Saudi Arabia.
Forty patients with 47 subcondylar fractures were
treated during the study period. Males were predomi-
nant [33(80%)]. Only two cases were paediatric, ie
seven and twelve years old. All other subjects were
adults older than 17 years. Mean age of adult subjects
was 33.7 y.oa. (SD £134), while age ranged from |7-
60 vears. Subjects had one or more indications for
open reduction and internal fixation (ORIF), such as
bilateral decreased ramus height >5mm, angulation of
condylar fragment to ramus >35° and inability to
achieve intra operative occlusion as in cases of condyle
fractures associated with other mandibular fracture/s.
Careful preoperative clinical and radiographic examina-
tions were done. Radiographic examinations included
orthopantomograms (OPG), posterioanterior (PA) and
lateral oblique plain x-rays, CT, and 3D CT (Fig. I, 2).

All patients were treated under nasotrachial general
anaesthesia by the same surgeon.

Surgical procedure

After skin preparation and draping, incision line was
marked with sterile marker (Fig. 3). Dilute 1:200000
adrenaline was infittrated along incision line. Pre-auricu-
lar skin incision started at the level of the tragus,
extending down in a lazy "S" shape, then continuing
parallel to the posterior edge of the ramus in the retro-
mandibular region, and ended just | cm below the ear-
lobe. Then subcutaneous dissection was carried out
anteriorly and superficially to the parotid capsule till the
anterior border of the parotid gland, superficially to the
superficial musculo-aponeurotic layer. A small part of
fascia was incised at the anterior edge of the parotid
gland to allow access to the masseter muscle adjacent
to it. The area next to the anterior edge of the parotid
is relatively free from facial nerve branches, and at that
point the parotid was retracted posteriorly and the
posterior fibres of the masseter muscle were retracted
anteriorly, by using a cleavage plane without splitting
them, in a bloodless fashion, exposing thus the condy-
lar region and giving a good access to condylar fractures
at all levels.

The buccal branch of the facial nerve can only be seen
in the area of dissection. If a buccal branch crosses the
field, it could be easily retracted up or down. An imag-
inary line was drawn from the comer of the mouth to
the ear lobe, the curved haemostat was inserted above
the line with the tip pointed toward the parotid, to find
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Eix. 1: Agovikr) Topoypagia (otegaviaia Topr|) apiotepol xapnAou
UTIOKOVOUAIKOU KaTdyuAaTog He TTAPEKTOTION TTPOG Td £0W.

Fig. 1: CT scan (coronal view) of left low subcondylar fracture with
medial dislocation.

oG NG kdYag tng mapwtidag péxpr o mpdabio xei-
AOG TG TMapwTidag, emeaveiakd g emmoAig puoaro-
VEUPWTIKAG otiBddac. ‘Eva pikpd turfpa g meprtoviag
Sietdun oto mpdabio xehog TG mMapwtidag, wote va
EMTEATel TTPOOTIEAdON OTOV TIAPAKEllevO paontipa
pu. H mapakeipevn tou mpdabiou xeiloug TG mapwti-
dag mepioxr| eivar oxetikd eAeUBepn and kKAddoug Tou
TIPOoWTTKOU VeUpOoU Kal 0 autd To onpeio n mapwti-
da avaomndobnke mpog Ta omiow Kai or omobieg fveg
Tou paontipa pu avaomdobnkav mpo¢ Ta epmpdg,
XPNOIPOTIOIOVTAG €va OXIOPOEIOEG emmedo, xwPIg va
Siaxwplotoly, pe éva avaiyakto TPdTo, AmokaAUTTTo-
VIAG €101 TNV TIEPIOXT] TOU KOVOUAOU KAl TIAPEXOVTAG
pia kahj mpooméhaon ota kovOuAikd Katdypdta oe
6Aa ta enfreda.

O Bukavnukdg kKASoG Tou MPoowTKoU VeUpou prmo-
pef va yivel opatdg pévo otnv mePIoxXr] TG TTAPACKEU-
¢ Edv évag Bukavnuikdg khddog diaoxiCel to medio, Ba
pmopouce elkoha va avaomacBel mpog ta mdvw 1
mpo¢ ta kdtw. Mia gavraoukr ypappr oxedidobnke
and TV ywvia Tou oTépatog TPog To AoPio Tou wtdg,
n kupth aipootatky AdaPida eiorxOn mdvw and v
YPaupA e To dKPOo TNG TPOG TNV TIapwTida, Waote va
eupebel To oxIopoeIdEC emfmedo peta&y tng mapwtidag
Kal Tou Paontipa pu, HEXPI TToU TIPOOoEYYioBnke To
00TOUV TOU auxéva Tou KovOUAoOU Kdl TO avWTEPO
THANA TOU avIGVTOG KAASOU. 2T OUVEXEIQ TA OKEAN TNG
alpootaukic Aapidag diavoixBnkav eupéwg kai eior-
xBnoav dykiotpa yid va avaomdoouv TV Tapwtiod
TPOC Ta TMow KAl TOV PAcnTed HU TTPOG td eumpdq.
To mepidoteo 1o omoio kdAuTTte TV eEwtepiky emed-
VEIQ TOU avidvtog KAASou otnv Tepioxr] Tou auxéva
Tou kovdUhou dietdun kal amokaAieOnke n Béon Tou
katdypatog. la elkoAn avdra&n tomobetriBnke pia

Eix. 2: Tpiodidotatn agovikry pe diatapaxr| oUykAeionG.
Fig. 2: Three dimensional CT scan with disturbed occlusion.

the cleavage plane between the parotid and the mas-
seter muscle, till the bone of the condylar neck and the
upper part of the ramus were reached. Then the
haemostat was opened widely and retractors were
inserted to retract the parotid gland posteriorly and the
masseter muscle anteriorly. The periosteum overlying
the lateral aspect of the ramus in the region of the
condylar neck was incised and the fracture site was
exposed. For easy reduction an intermaxillary fixation
screw (IMF screw) was placed onto the lateral surface
of the ramus distally to the fracture line, where a long
wire was passed through the holes of the IMF screw
head; it was used to pull the mandible distally to the
fracture and downwards, by the assistant, especially if
the proximal to the fracture condylar part was dis-
placed medially; the assistant can also pull the mandible
downwards and forwards to bring it in anatomical posi-
tion. After achieving anatomic reduction at the fracture
site, the occlusion was checked, and then fixation fol-
lowed by two 4-hole mini plates of 2mm diameter (Fig.
4). The wound was irrigated and closed in layers, with
a pressure bandage applied to reduce oedema.
Post-operatively all patients were given antibiotics, anal-
gesics and steroids. The time elapsed from the condy-
lar fracture was recorded and patients were evaluated
at Ist post-operative day, one week, one month, three
months and six months later. The following parameters
were assessed:
|. Facial nerve function, by giving instructions to the
patients to do all movements as blowing the cheek,
closing the eyes, and moving the lower lip in differ-
ent directions.
2. Wound healing and scar formation.
3. Infection and morbidity of parotid gland.
4. Occlusion.
5. Maximum mandibular movement and opening.
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Bida &iayvabikrg axivnromoinong (Bida IMF) mdvw
otV eEwtepIky em@dveia Tou aviovtog kAddou dmw
NG YPAPUNG TOU Katdypdtog, OTou TEPAoTnKe éva
pakpU oUppa dia PHEoOoU Twv OTWV TNG KEPAAAG TNG

Bidag IMF. XpnoipomoiiBnke via va tpaPnxtel n kdtw

yvabog dmw Tou katdypatog Kai mpog ta Kdtw, amo

Tov BonBd, eidikdTeEPa €dv TO KEVIPIKO TIPOG TO KATay-

Ha KOVOUAIKS TUAPA MTav TIAPEKTOTIONEVO TTPOG Td

péoa. O BonBog pmopsl emong va tpaPri&el v Kdtw

yvabo mpog ta kdtw Kal EPIPOG WOTE Va TO PEPEI OE
avatopikr) O¢on. Metd v enfteugn avatopikng avdra-

&ng otnv Béon tou katdypatog, eAéyxOnke n olykAeion

Kal Katémy akoAoubnoe n akivnromoinon pe TG duo

mini-TAdkeG tecodpwy omwv diapgtpou 2mm (Eik. 4).

AlevepynBnkav diakhuopol kai olykAeion tou tpalpa-

TOG Katd OTPWHATA, JE EPAPHOVH TIECTIKOU EMOETHOU

yia v peiwon tou o1dfuatog. Meteyxeipntikd Aol ol

aoBevelc éhaBav avufiotikd, avalynukd Kai KoPTKo-

oTePOEION.

O xpdvog mou mapriABe amd to kdtaypa tou KovouAou

kataypdenke Kkar ol acBevel ekupibnkav v In

HETEYXEIONTIKY NUEPQ, pia eBOopdda, éva priva, Tpeig

ka €& urveg apyodtepa. Exupribnkav ol akdhoubeg

TIapAETPOL:

I.H Aertoupyia tou mpoowmkoU velpou, divoviag
odnyfeg otoug aoBeveig va kdvouv OAeG TG KIVIOEIG
OTIWG (POUCKWHA TWV TIAPEIWY, KAEIOIPO Twv PaTiwV
Kkai kivnon tou kdtw xehoug oe SIdpopeg kateuBuv-
OEIG.

2. H emoUAwon tou tpalpatog Kai 0 OXnpatiopdg ou-
MG.

3. H Aofuwén kar voonpdtnta g mapwtidag.

4. H olykheion.

5. H péyiotn kivnon kar didvoign g kdtw yvabou.

HOika Bgpata

To oupBolhio a&loAdynong kai n emtporr| nBIKAG
arodoxng tou Noookopeiou amodéxOnkav v HeAETN
kal AjpBnke ouykatdBeon yia to xeipoupyeio petd amd
EVNPEPWOT] TOUG, amd OAoug Toug aobeveig pe mapd-
Beon AermopepoUs MANPOEOPNONG OXETIKA e TV dia-
Sikaoia.

AMNMOTEAEXMATA

H xeipoupyikr mpoaoméhaon mou epappdabnke, mapei-
X€ TIEPIOOOTEPO AOPAA| Kal YPrjyopn TPOOEYYION Tou
KovOUAIKoU katdypatog Kabwg emiong kar kahf xel-
poupYIKA TpoaoTtérdon pe avaipaxto medio. O xpdvog
ToU Xpeldobnke yia va mpooeyyioBel to KovOUNKS
Kdtaypa kupdvlnke amd 157 éng 207,

>e ONeC TG TIEPITIWOEIG eMTeUXBNKav IkavoTToINTIKG
arnoteAéopata. APECEG ETEYXEIONTIKEG AKTIVOYPAPIEG
arokdhuav KaAr ootk avdtagn kal otabepr akivn-
toroinon (Eik. 5, 6).
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Eik. 3: Mpogyxeipnikr orjpavon tng mpoypappatlopevng Topng.
Fig. 3: Preoperative marking of planned incision.

Eik. 4: Avdragn tou katdyuatog kai akivntoroinon pe 2 mini
TIAGKEG.
Fig. 4: Fracture reduction and stabilization with two mini plates.

Ethical issues

Institutional review board and ethical approval commit-
tee of the institution approved the study, and informed
surgical consent was taken from all the patients after
giving them the detailed information about the proce-
dure.

RESULTS

Surgical approach applied, provided safe and fast access
to the condylar fracture as well as good surgical expo-
sure with bloodless field. The time needed to reach the
condylar fracture ranged from 15" to 20",

Satisfactory results were achieved in all cases.



88

Agv diamotOnKkav TapodIKEG 1 HOVINEG KAKWOEIG TOU
mpoowikou vedpou. ‘Oaoov agpopd tnv emovAwon Tou
TPauPatog kar v ouhr, dev diamotwbnke o€ kapia
Tepimwon Aoldwn tpalpatog o xpovikd didotnpa
napakoiouBnong €& pnvwv. Kavévag amd toug aobe-
velg pag Sev eixe eppavr) ouhd, 1) agidhoyo peteyxel-
PNTIKS TIGVO.

Tpeig aocbeveic (7,5%) mapouciaoav olahokiin n
oroia uroxwpnoe péoa ot pia foopdda, petd v
eQappoyr TMeoTtikoU eMOESHOU Kal TNV Xprion BOUTUA-
BpwpioUxou uookivng. 2 pia Tepimwon mapatneron-
KE 0IAAOXG0 OUPIyYIO, TO OTIOIO UTTOXWPENOE AUTONATa
péoa oe duo eBOOPASES.

Méyiotn ouyySHeWon Kal IKavoTToINTIKY OUYKAEION €Tl
TeUxOnKe oe dAoug toug acbevelg, ol omoiol urmopou-
0av va pacoulv @uoloAoyIKd pETd TV TEftn JETEYXEl-
pnukr eBOopdda. 2e OAeG TG TEPITIWOEIG eVNAKWY
aoBeviyv Siamotwbnke péon didvoiEn kdtw yvdabou
39,3mm (SD: £0,8), evay o1 maidiatpikoi aobevelg eixav
27,3mm (£0,3).

2YZHTHXH

O1 XeIpoupyIkéG TPOOTIEAGOEIG yIa TNV QVTIUETWTION
KOVOUNIKWV KATaypdTwy pe avoIKTH avdta&n-eo0wTepIkr
akivnroroinon, onwg meplypdpovial oty BiBAioypa-
ofa, eivar n mpowtiaia, n omoboyvabiaia, N xapnAj kai
n uPnAr umtoyvdBia, n Siarapwtdikr, n uroonBoupe-
vn e evdookdmmo mpoaoTéracn (evdootopatkr rj dia-
npoowiky), n diapaontneiakr mpoobioTapwtdIkr, N
uPnAf tpaxnAikr diapacnnpiakr mpoobiomapwtdIkn
Kal n apgioteqaviaia mpooméAaon (Lachner kai ouv.
1991, llkka kar ouv. 1995, Dunaway kar Trott, 1996,
Devlin kai ouv. 2002, Veesnaver kar ouv. 2005, Wilson
kai ouv. 2005, Schneider kai ouv. 2007, Trost kai ouv.
2008). H 16avikr xeipoupyikr] mpoaottéraon Ba empere
va efvar doov to duvatd Aiydtepo emepfatikr pébodog,
va eMTPEETEl pia dvetn kai elkoAn AUon oTo Xelpoupyi-
KO TIPOPANA, GVTAG EVENKTN, Va ETTITOETIEN IKAVOTIOINTI-
Kr] 0patoTNTd, Va €Xel TNV HIKPOTEPN OUXVATNTA Xel-
POUPYIKWV EMMAOKWY Kal va dievepyeftal o€ oUVIopo
xpdvo (Biglioli kar Colletti, 2008, 2009). Ta Aertoupyikad
TIASOVEKTANATA TNG AVATOWIKAG avOIKTAG avdtagng-
EOWTEPIKNG aKivnToToinong xwpig tnv avdykn yia dia-
yvabiki akivnromoinon, mpégmel va Cuyioboulv and tov
acBevr] OTn OUVEXeIQ, évavtl TNG XEIPOUPYIKAG VOOn-
pdtntag mou oxetiCetal pe ) diadikaoia (Devlin kai
ouv. 2002). Or umoyvdBieg 1} omoBoyvabiaieg Topég
Sev eival xpriolpeg yia uPnAd Katdyudtd Tou auxévd
Tou KovdUAou €€ artiag NG TEPIOPICHEVNG TIPOOTIEAT-
ong, g dUokoAng avdtagng tou kateaydtog KOVOUAI-
KoU kohoPwpatog kai g Suokohiag otnv akpifn
TomofEtnon Twv TAaKWY Kar twv Bidwv. Ma tov Adyo
autd TENKd TPOTABNKav  eVAMAKTUKEG  TEXVIKEG
(Manisali kai ouv. 2003).
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Eik. 5: Meteyxeipnuxr] a&ovikr mou Seixvel v akpiPry avdtagn
Fig. 5: Post operative CT scan showing accurate reduction.

Eix. 6: Meteyxeipnukr| aovikr mou Seixvel v akpiPr] avdtagn kai
oUyKAeion).

Fig. 6: Post operative CT scan showing accurate reduction and
occlusion.

Immediate postoperative radiographs revealed good
bone reduction and stable fixation (Fig. 5, 6).

No temporary or permanent injuries of facial nerve
were found. Regarding wound healing and scar, no case
of wound infection was found within six month follow
up. None of our patients had obvious scar, or obvious
post-operative pain.

Three (7.5%) patients developed a sialocele which sub-
sided within one week, after application of pressure
bandage and use of Hyoscine Butylbromide. Salivary fis-
tula has been noticed in one case, which subsided
spontaneously within two weeks.

Maximum intercuspation and satisfactory occlusion was
achieved in all patients. All patients could chew nor-
mally after third post-operative week. Average
mandibular opening of 39.3mm (SD: £0.8) was found
in all adult cases, while paediatric subjects had 27.3mm
(£0.3).

DISCUSSION

Surgical approaches to treat condylar fractures by
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YrokovéuAikd katdyuata/Subcondylar fractures

O llkka kar ouv. (1995) xpnoiporoinoav topr Risdon
kal Bprjkav éu 3 and toug || aoBeveig mapouciacav
ehappd mapodikr] Mdpeon NG ywviag Tou oTopatog
otV eyxeipioBeioa Mheupd yia Tov TpWTo, deltepo Kal
TEPTTTO priva, avtiotoixa, aMd dhol avéppwoav TAY-
pwe. Or lizuka kar ouv. (1991) onueiwoav mapodikn
TIGpPEDN TOU TPOOWTTIKOU VeUpou og SUO TTEPITTIWOEIG
HETA amé aVTIKETWIMON KATdyHatog KovOUAou PEow TG
urtoyvdBiag Toprg o€ pia oeipd dexkatpikv aoBevav.
O1 Manisali kar ouv. (2003) xpnoipotoinoav tpororol-
npévn mpootéhaon Risdon xwpig mapéoeig tou mpo-
OWTTIKOU VEUPOU OTN PEAETN TOUG, oUte akdpn Kai dia
mapodikr, o oUyKpIon Y TIAPEDEIG TTAvw and 37%
mou avagépbnkav pe tnv mpoorméraon Risdon. O
Devlin kai ouv. (2002), xpnoiporoinoav omoBoyvadi-
aia mpooTéAaon yia avoiktr] avdtagn-eowtePIKr akivn-
ToToiNoN yIa KOVOUAIKG Katdypdta kal apdtienoav
ot 3 and toug 42 aobeveic mapouciacav dpeon TPo-
owtTKoU veUpou Kal évag eixe umeptpo@ikr) ouAr. Ol
Ellis kai ouv. (2000), xpnoipomoinoav omoBoyvabiaia
TIpooTIEAaon yia avoikty avdatagn-ecwTePIKr] akivnTo-
mofnon kateaydtog kovoulou kai Bprikav &t v 6n
peteyxeipnukr] efoopdda 17,2% twv acBeviv eixav
KdrTola TTAPEoN Tou TIPOoWTTIKOU velpou, v SUCHOP-
QEC OUAEG SiamotwbnKkav oto 7,5% Twv TEPITTWOEWY.
>¢e pia AMn pelétn dmou 2| aoBevelg pe kdtaypa Kov-
Sulou avupetwniodbnkav péow piag mini omoboyvadi-
afag mPOoOTTEAAcNG yia avolkt avdta&n-eowTepIKr aki-
vnroroinon, dUo and autols eixav pia ouArj n oroia
apyodtepa xpeidobnke emavainmukr emépBaon (Biglioli
kar Colletti, 2008, 2009).

>& pia AMn texvikr Tou epappdabnke oe 36 aoBeveic,
XpNolpoTIolWVTag pia tpomormoinuévn omoBoyvabiaia
Topr éupena amd to mpdobio xeihog TG mapwtidag, 4
aoBevelc avémuEav mpoowpivr) TAPEDN TOU TIPOCWTTI-
koU veupou. H mpooméhaon auty mpoupniBnke amd
TOUG XelPoUPYOoUG eTeIdA Tav eyyUtepd TIPOG TOV KOV-
Suho, Sev Tpokdheoe eppaveic OUAEG Kkal TTapeixe
KaAUtepn €xkBeon Tou KAteaydTog AKPOoU Kal Tou OfTl-
obiou xefhoug Tou avidvtog kAadou (Tang kai ouv.
2009).

Ma uPnAd katdypata tou auxéva tou kKovdUAou, ol
npoomehdoeig umoyvdabia, mpowtiaia kai omoBoyvad-
aia mapouciaoav pikpr| ékBeon Kal ouoxetiobnkav e
pia upnAq ouxvétnta (48%) mapodikrig dpeong Tou
mpoowikoU velpou (Choi kai Yoo, 1999).

O1 Vesnaver kai ouv. (2005), xpnoidomoliovtag mpow-
Taia SiamapwTdIkr TPOOTIEAASH), BErKav HeETeyxelpnT-
Kr) TTPOOWPEIVI TIAPEON TOU TTPOCWTIKOU VEUPOU OTO
22% NG avoIKTG avdtagng- eowtepIkiG akivitoroin-
onG. Meteyxeipnukd clahoxda ouplyyia avarixOnkav
oe 5 meprmmwoeig (14%) kai Ppébnkav 5 mepimwoeig
(14%) mapodikig wuaiag avaiobnoiag/mapaiobnoiag,
€& artiag akovoiag kdkwong Tou peiCovog wtiaiou veu-
pou. H dianapwudikr mpooméAaon ftav pn aoeaiic
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ORIF, as described in the literature, are the pre-auricu-
lar, the retromandibular, the low and the high sub-
mandibular, the transparotid, the endoscope-assisted
approach (intraoral or transfacial), the transmasseteric
anteroparotid, the high cervical transmasseteric
anteroparotid, and the bicoronal approach (Lachner et
al. 1991, likka et al. 1995, Dunaway and Trott, 1996,
Devlin et al. 2002, Veesnaver et al. 2005, Wilson et al.
2005, Schneider et al. 2007, Trost et al. 2008). The
ideal surgical approach should be the least invasive
method available, allow a comfortable and easy solu-
tion to the surgical problem, being versatile, allow sat-
isfactory vision, have the lowest rate of surgical compli-
cations, and be rapidly performed (Biglioli and Colletti,
2008, 2009). The functional benefits of anatomical
ORIF without the need for IMF, must then be weighed
up by the patient, against the surgical morbidity associ-
ated with the procedure (Devlin et al. 2002).

The submandibular or retromandibular incisions are
not useful for high condylar neck fractures because of
limited access, difficult reduction of fractured condylar
segment and difficulty in accurate placement of the
plates and screws. For this reason alternative tech-
niques were proposed (Manisali et al. 2003).

llkka et al. (1995), used Risdon’s incision and found that
3 out of || patients experienced slight transient weak-
ness of the corner of the mouth on the operated side
for the first, second, and fifth months, respectively, but
all recovered completely. lizuka et al. (1991), noted
transient facial nerve weakness of two cases after
condyle fracture repair via the submandibular incision in
a series of thirteen patients.

Manisali et al. (2003) used modified Risdon approach
with no facial nerve palsies in their study, not even a
transient one, compared with up to 37% palsies report-
ed with Risdon approach. Devlin et al. (2002), used
retromandibular approach for ORIF for condylar frac-
tures and observed that 3 out of 42 patients developed
facial nerve weakness and one had hypertrophic scar.
Ellis et al. (2000), used retromandibular approach for
ORIF of fractured condyle and found that at the 6-
post-operative week, 17.2% of patients had some
weakness of their facial nerve, while scars were found
in 7.5% of cases. In another study where 21 patients
with fractured condyle were treated via a mini retro-
mandibular approach for ORIF, two of them had a scar
which later required a revision (Biglioli and Colletti,
2008, 2009).

In another technique applied in 36 patients, using a
modified retromandibular incision indirectly from the
anterior edge of the parotid gland, 4 patients devel-
oped temporary facial nerve paralysis. This approach
was favoured by surgeons because it was closer to the
condylar process, caused no obvious scars, and provid-
ed better exposure of fractured end and the posterior
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Kar mapouciace uyYnAr ouxvdtnta voonedtnTag
(Wilson kai ouv. 2005). 2tnv TpoOoTIEACN QUTH TO KOV-
SUAIKS kdtaypa mpooeyyioBnke péow piag mpowtiaiag
SEPUATIKAG TOPAG EMEKTEIVOPEVNG TIPOG T KATW OF
Tpia oKkéAn, aMd Tpooéyyioe To KovOUAKS Kdtaypa
Slaxwpifovtag TG pUikeég fveg Tou paontripa.

2TV Tapolod PEAETN Ta UTOKOVOUAIKE katdypata
TIpooEyyioBnKkav de éva ypriyopo TEATo, TIAPEXOVTAg
avaipakto Tedio, xwpiG peteyxeipNTKY voonedtnta.
AobBévtog 6t o mapwtdikdg adévag rj o Paontedg
pug Sev Sietdunoav aAd avaomdobnkav, o Bukavnu-
KOG KAASOG Tou TMPoowTTIKOU veUpou Ba prmopouoe va
efval o povadikdg khddog mou cuvavtibnke, o omoiog
propel va avaomacBel mpog ta mdvw A TPog Ta KAtw.
KAvikd eupripata twv TAEOVEKTNUATWY TNG TEXVIKNG
Twv SUo TAaKwv, v empPefaidvouy WG Tov Xpuood
kavéva (Lauer kar ouv. 2007). Méow g mpootéAaong
mou Tapoucidobnke, pmopoloav va tomoBetnBoulv
SUo mini-mAdkeg TTapdMnAeG peta&l toug und dpeon
opaon.

>€ oxéon e v mapouciacBeioa mpooméAaon, AMeg
TIPOOTTENAOEIG €TTEKTABNKAY OUNQWVA PE TNV avatopi-
Kr) oxéon petatl twv dIapopwy THNPATWY TWV KOVOU-
NK@V  kataypdtwy, TG Tapwtidag, tou Toépou NG
Tapwtidag, Tou paontipd pu Kai twv KAAdwv Tou Tpo-
owtkoy veupou. H mpdaobia mapwtdikr| puotepitovia
SIETdpn exAekTIKA yia va ekBEoel Tov kateaydta KOvOU-
Mo. Alatépvovtag exhektikd kai ekBetovag to mpoabio
f dvw Xelhog g mMapwtdIkAG puoTTEpIToviag, n HUoTTE-
pitovia propouoe va tpafnxtel mpog ta mow kal o
paonTEAg Kal To MEPIOOTED TIOU TTPOCPUOVTAl OTNV
em@dveia g kovOuhoeidolg amdpuong pmopoucav
va amokoMnBoulv xwpig va amokaAUpouv Tov apwtl-
81k 10té. [Napd tauta, Ta kataypatikd kKohoPwpata og
S1apopeTikd Pépn NG Kovouloeidoug amdpuong aro-
kahUrrtovtar und dueon dpaon.

Me v mepiypageioa TpootéAacn Oev TPOEKUYPE
urtaioBnoia Tou mpoowkou veUpou og kapia anod Tg
TIEQITTTWOEIG PAG. 21aAoxd0 oupiyyio rapatnperonke oe
pia mepimwon démou oty apxry xpenoiporolfbnke
o&ela mapaokeur) Mdvw amé Tov Paontied, Kal katd
v SIdpKeIa TG TIAPACKEURG SIAUEOOU TNG OXIOUNG
petaly g Mapwtidag kai Tou paontipea pu.

Tpeig aoBeveig eixav olahokrAn Tou unoxwpnoe petd
pia eBdopdda. To emimedo mapackeurg frav Petagy
TOU paontipd Pu avitl tou Tapwtdopaontneiakouy
OupTAéypatog, egaleipovtag tov Kivduvo ouvdpdpou
Frey, oiahokrAng Kkar oiahoxdwv ouplyyiwv. 2Tnv Tpo-
OTIEAAON ag To XelpoupyIko Tedio rtav Tmdva kdbeto
TIPOG Ta Kateaydta KoAoPwpata. Autd anhormoinoe Ty
Bepameia SUokolwv kataypdtwv emiong (Mpog ta
EMTPOG Kal 0w £APBpwon TG KOVOUNKKAG KEPAAAG Iy
kaBuotepnpuévn Bepareia) kai tnv otabepr] Toug akivn-
Totoinan.

To emduevo Bépa mpog PeAétn apopd otnv avaoko-

Al-Bishri A. kai ouv./Al-Bishri A. et al.

edge of the ramus (Tang et al. 2009).

For high condylar neck fractures, the submandibular,
pre-auricular and retromandibular approaches had poor
exposure and were associated with a high rate (48%) of
transitory facial nerve palsy (Choi and Yoo, 1999).
Vesnaver et al. (2005), using preauricular transparotid
approach, found postoperative transient facial palsy in
22% of ORIF. Postoperative salivary fistulae developed
in 5 cases (14%) and 5 cases (14%) of transient auricu-
lar anaesthesia/ paraesthesia were found, due to inad-
vertent injury of the greater auricular nerve.
Transparotid approach was unsafe and carried high rate
of morbidity (Wilson et al. 2005). In this approach
condylar fracture was accessed through a pre-auricular
skin incision extending down into three limbs, but it
accessed the condylar fracture by splitting the masseter
muscle fibres.

In the present study sub-condylar fractures were
approached in a rapid way and provided bloodless field,
without post operative morbidity. Since parotid gland
or masseter muscle were not incised but just retracted,
the buccal branch of the facial nerve may be the only
branch encountered, and can be retracted upward or
downward. Clinical findings of the benefits of the dou-
ble plating technique prove it as the gold standard
(Lauer et al. 2007). Through the approach presented,
two mini plates parallel to each other could be placed
under direct vision.

Regarding the presented approach, other approaches
were expanded according to the anatomic relationship
between the different parts of condylar fractures,
parotid gland, parotid duct, masseter muscle and the
facial nerve branches. The anterior parotid myofascia
was selectively dissected to expose the fractured
condyle. By selectively dissecting and exposing the
anterior or top edge of the parotid myofascia, the
myofascia can be pulled backward and the masseter
and the periosteum attached on the surface of the
condylar process, be stripped without exposing the
parotid tissue. In any case, fracture stumps at different
parts of the condylar process are revealed under direct
vision.

With the described approach we had no facial weak-
ness in any of our cases. Salivary fistula was noticed in
one case where in the beginning sharp dissection above
the masseter was used, and during the dissection
through the cleavage between the parotid and the
masseter muscle. Three patients had sialocele which
subsided after a week. Subsequent dissection plane was
between the masseter muscle instead of the parotid-
masseteric complex, eliminating the risk of Frey syn-
drome, sialocele, and salivary fistulas. In our approach
the surgical field was always perpendicular to the frac-
tured stumps; this simplified the treatment of difficult
fractures as well (anteromedial luxation of the condylar
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TINON NG XEIPOUPYIKIG VOoNEATNTAg amd Xeipoupyo
o€ Xelpoupyd kal and povdada o povdda enakpifwg

SYMMEPAZMA

H mpooméAaon mou xpnoigoroifnke otnv mapouod
HEAETN Ba TTPEMel va amoTeAel TV TeXVIKY) ekAoyrG yia
avolktr) avdtagn- e0WTEPIKY) aKivToTonorn oe OAa ta
enimeda kKovOUNK®V Kataypdtwy, didT emTpemel eUko-
An Kar Taxeia TpooTEAaon, dpecn 6pAch NG TTEPIOXAG
evw ehaxiotomolel Tov KivOUVO KAKwOoNG ToU TIPOoWTTI-
KoU VeUPOU Kal OpatwV OUAGV.

Euxapiotia
Euxapiotoupe tov Apa Torky Albishry yia tv texvikri tou
Poribeia.
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head; delayed treatment) and their rigid fixation.
We set out to review our surgical morbidity from
operator to operator or unit to unit indeed.

CONCLUSION

The approach used in the present study should be the
technique of choice for ORIF at all levels of condylar
fractures, because it allows easy & fast access, direct
vision of site while minimizing the risk of facial nerve
injury and visible scars.
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