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O1 emmmwoeig TG mMapouasiag TPITwV YOUPiwy
O€ Katdypata ywviag katw yvabou

Avadpopikn pehétn 8 etwv

JtuNiavog ZANAKHZ ! dwtevr) IQANNIAOY?, Xpriotog AENAPINOZ?

[rmokpdteio eviké Noookopeio ABrvac, Turjua 2touauric kar ['vaBompoowrikric Xeipoupyikig

(YredBuvoc Turjpatoc: Zavdkng 2tuhiavec)

Third molars in the line of mandibular angle fractures
An 8-year retrospective analysis
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MEPIAHWH: Eioaywyr}: Méxpi orjpepa Sev utidpxel Katn-
yopnuatiky amdvinon wg mMpog tnv avdykn A pn tng
TIPOPUAGKTIKIG aPaipeOnG TwV 3wV YOUQIWwY TTOU EUTTAE-
Kovtal O€ KATdypdta ywviag g Katw yvdbou.

YAk kar MéBodog: H peAétn oxedidotnke yia tov mpoo-
dlopiopd G ox€ong petagyu tng mapouciag/anousiag
3wV Yopgiwv otn ypauur Tou Katdypatog kal g er-
MWoelg autig otnv diadikaoia emotAwong. MepihapBa-
vovtal 133 aoBeveic pe 145 katdypata tng ywviag g
KATw yvdBou TTou QVTIPETWTTIOTNKAV XEIPOUPYIKG HE TO-
moBétnon pivi TAdkag ooteoolvBeong kar diayvabixi
akivnoroinon He eEAaPPEG EAACTIKEG ENEEIC via |5 npé-
peG, katd ta €t 2006-201 3. Kataypdenkav to @UuAo, n
nAIkia, n aftia Tou Katdypatog Kabwe Kai n PeETeyxeipn-
TKr) Mopeia. Ta euprjpata avahibnkav kar alohoyriOn-
Kav oTaTIoTIKA.

AnoteAéopata-2uunepdopata: Aev TIPOEKUYE CUOXETION
pETa&U TG EPMAOKAG 3wV YOH®PIwY OTn YPApWr Tou Ka-
TAypatog Kal TG Tapousiag HETEYXEIPNTIKWY EMTAOKWY
Katd TV MWPWOon Tou katdypatog. H Siayvabikr akivn-
Totroinon He eAapEEG EAACTIKEG ENEEIG pelwvel Tov Kiv-
SUVO EPPAVIONG PETEYXEIPNTIKWOV ETTITTAOKGV.

AEZEIX KAEIAIA: katdypata ywviag kdtw yvdbou, 30G
yoppiog, emoUAwon katayddtwy omAaxvikou kpaviou,
ETTITAOKEC.

SUMMARY: Introduction: Is the prophylactic extraction of
3rd molars involved in mandibular angle fractures neces-
sary or not! This question has not been conclusively an-
swered to date. As recent data indicates, healing prob-
lems that had previously been associated with the pres-
ence of teeth in the fracture line are primarily related to
the limited use of antimicrobial factors, delayed medical
care and fixation methods.

Materials and Methods: This study was designed to de-
termine the correlation between the presence/absence
of 3rd molars in the fracture line and its impact on the
healing process. It involved |33 patients with 145 mandi-
bular angle fractures. These patients were treated using
mini osteosynthesis plates and intermaxillary fixation with
light elastics for |5 days, between 2006 and 2013. Their
gender, age, fracture aetiology and postoperative course
were recorded. The findings were analyzed and statisti-
cally assessed.

Results-Conclusions: There was no correlation between
the presence of 3rd molars in the fracture line and any
postoperative healing complications. Light intermaxilla-
ry fixation with elastics helps reduce the risk of postop-
erative complications.

KEY WORDS: mandibular angle fractures, 3rd molar, frac-
ture healing in the maxillofacial skeleton, complications.
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EIZAIQrH

Ta katdypata Tou okeheTol Tou TPooWTIoU eival cuxvd
Kal avTmpoowtedouy To 23-27% Twv TpauPaTop®yY ToU
avBpwmvou okehetol (Natu kar ouv. 2012). H kdtw yva-
Bog eival o ootolv 1o omoio MpoofBdMetal cuxvdtepa,
mBavév Adyw tng B€ong Kal NG KIvAUKSTNTAg Tou. Ta
KaTdypata oty TepIoxXr) TG Ywviag Katéxouv tnv Oeu-
Tepn B€on petd ta katdypata Twv KovOUAWY, {IE TTOOO-
016 56-69% (Chrcanovic, 2012b), kai n epmhokr} 086v-
TOG OTNV YPApWr TOU KAtdypatog ouvoEetal Pe uPnAn
OUXVOTNTA PETEYXEIONTIKAOV EMTMAOKWOV (James kar ouv.
1981, Chuong kai ouv. 1983, Ellis, 2002).

Ta uPnAd moooaotd emmAokwv €xouv anmodobel katd to
mapeAdéy oty Tapoucia 0déviwy TNV Katayuatik
ypappr (Burch, 1951) kai eixe mpotabel n mpo@uAakTikr
e€aywyn yia v peiwon toug (Bradley, 1965). o mpd-
oQateq Pehéteg, wotdoo, amodidouv To eavopevo autd
OTNV TTEPIOPICHEVN XPoN TwWV AVTIHIKPOBIaK®y TTapa-
yovtwy, TNV Kabuatepnpévn iatpiky @povtida (Zachari-
ades kai Papademetriou, 1995, Malanchuk kar Kopchak,
2007) kai oug peBddoug akivnromoinong (Gerbino ka
ouv. 1997). Av kai n xprjon twv avtfiotkwy 8a pro-
poUoe va eival guepyetikr, N evOEIKVUOHEVN HOP®H,
0866 xopriynong, doooloyia kar didpkeia Xoprynong
Tou avufiotikoy eival akdpa und oulrtnon (Kidag,
201 1). AMor mapdyovteg, dmwg n opBn kai mifjpng avd-
Tagn, To Xpoviké didotnpua petagy tpaupatopoy kai Ta-
POXNC IATPIKAG PEOVTIOAG, KABWG Kal nf oToPaTKy UyIel-
VR, propel va eivar e§foou A kal epicodtepo onpavtikol
and ) Xprion Twv avtPIoTIKOV.

>Tov avtimoda twv avwtépw, TOMOI OUYYPAPEiG avapé-
pouv &t n diatipnon Twv 0dGVTwY PIopel va eivar eugp-
yeukr] otnv diadikaoia avdta&ne-axivitomoinong Kar kat
eméktaon emovhwong (Kamboozia kar Punnia-Moorthy,
1993, Rai kai Pradham, 201 1).

2KOTOG AUTAG TNG HEAETNG eival va aglohoyrioel Ty TTpd-
yvwon Kar v 6An diadikacia emovAwong oe MepITTw-
O€I¢ Kataypdtwy TG ywviag pe tnv mapoucia/amoucia
3wV yop®iwv 0T YPappr Tou Katdyudtog. H pehétn éxel
WG OTOXO €MMioNG va TIapoucidoel emdNPIOAOYIKEG TTAN-
POPOPIEG OXETIKA HE TNV aIioAoyia Twv Kataypdtwy yw-
viag otov mAnBuopou g ABrivag kuping.

YAIKA KAl ME©OAOI

[Mpdkertal yia avadpoikr) KAIVIKA JEAETN otnv oTToia ev-
Téxtnkav acBeveic mou MpooHABav pe Katdyuata g
ywviag TG kdtw yvdbou amd tov lavoudpio tou 2006
£wg tov AeképPpio tou 2013. Or oxetidpevor pe v
Kataypatkn ypapur) odovieg diatnperfnkav oto @pay-
O, ekTOG amd exefvoug e KAvIKr eikdva Bapidg meplo-
Sovtikrig MPooPoA G 1| Tepndovag, eKOEcNACHEVN Ki-
vnukdtnta kai katdypata picag. Or aoBeveic autof aro-
Khelotnkav amd tnv peétn. Emfong kprtrpia amoxkAeiopou
aroTEAECAV N PN TTPOCEAEUO TwV AoBeviV OTIG EMave-

Zavdkng Z. kai ouv./Zanakis S. et al.

INTRODUCTION

Facial skeleton fractures are frequent and represent 23-
27% of all injuries in the human skeleton (Natu et al.
2012). The most commonly affected bone is the mandi-
ble, probably due to its position and mobility. At a rate of
56-69%, fractures in the angle area are the second most
common after condyle fractures (Chrcanovic, 2012b),
while the presence of a tooth in the fracture line has been
associated with high rates of postoperative complications
(James et al. 1981, Chuong et al. 1983, Ellis, 2002).

High rates of postoperative complications have previ-
ously been attributed to the presence of teeth in the
fracture line (Burch, 1951), while prophylactic tooth ex-
traction has been proposed as means of reducing them
(Bradley, 1965). However, according to more recent
studies, these high rates are related to the limited use of
antimicrobial factors, delayed medical care (Zachariades
and Papademetriou, 1995, Malanchuk and Kopchak,
2007) and fixation methods (Gerbino et al. 1997). The
use of antibiotics could be beneficial, however the rec-
ommended antibiotic form, administration route, dosage
and treatment period have not been determined yet
(Kyzas, 201 1). Other factors, such as the correct and
complete reduction of the fracture, the time interval be-
tween the injury and the administration of medical care,
and the patient’s oral hygiene, can be as, or even more,
important than the use of antibiotics.

On the other hand, many authors report that tooth re-
tention can in fact be beneficial to the reduction-fixation
process and by extension to the healing process (Rai and
Pradham, 201 |, Kamboozia and Punnia-Moorthy, 1993).
The aim of this study is to assess the prognosis and entire
healing process of mandibular angle fractures with/with-
out 3rd molars in the fracture line. It also aims to present
epidemiological data on angle fracture aetiology, mainly
in the Athens population.

MATERIALS AND METHODS

This study is a retrospective clinical one of patients who
presented with mandibular angle fractures between Jan-
uary 2006 and December 201 3. The teeth that were in-
volved in the fracture line were preserved, with the ex-
ception of those that had a clinical image of severe peri-
odontitis or caries, marked mobility or root fractures.
These patients were excluded from the study. Other ex-
clusion criteria were non-attendance of follow-up ap-
pointments, crown fractures, and the partial or complete
lack of pertinent patient information.

The follow-up protocol included two visits every |5 days
during the first month, monthly visits for the next two
months, and one visit every three months for the rest of
the year.

The treatment approach was the same for all patients
and involved fixation with 2mm mini-osteosynthesis
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Katdypata ywviag kdtw yvdbou/Mandibular angle fractures

Eetdoeig, n mapouosia kataypdtwy pUAngG Kai n amouoia
Tou ouvéAou 1 Kal PEPOUG TwV {NTOUNEVWY OTOIXEIWY
Twv aoBevav.

To mpwtékoMo miapaxkorolbnong mepihdpuPave duo em-
okéPeg avd | 5Apepo katd tn SidpKeia Tou TIPWToU Jry-
Va, PnVvIaieg emokEPEIC Toug emdpevous dUo HrVeg, Kal
pia emiokeyn kabe TPEIG PAVEG PEXPI TNV OUPTAPWwON
evoc €TouC.

H Bepameutikr mpoogyyion ritav n idia yia Ghoug Toug
aoBeveic kal mepIAdpPBave akivntomoinon pe divi TTAAKeG
00teooUvBeoNnG 2mm, 4 1| 6 oTwy, Katd PrKkog NG £5w
Ao&AG ypappng. H mpooméhaon rtav oe dAeg TG Tepl-
mwoelg evdbootopatkr). Aiayvadikr) akivntoroinon pe
eAapPEC eAaoTIKEG ENEEIG Kal peuoToTTolnpévn diatpoer
£QAPHOOTNKE 0 GAOUG avelalpétwg Toug acbevelq yia
I5 nuépeg amd tnv emopévn Tou Xelpoupyeiou. Avtipi-
KpoPIiakr Tpo@UAa&n xopnyrbnke oe OAeg TIG TEPITTTY-
O€IC PETA TNV EI0AYWYr) OTO VOGOKOEI.

METABAHTEZ MEAETHXZ

Ta katdypata katatdxOnkav o dUo opddeg, avdloya
HE TNV Tapoucia f amoucia tou 3ou yougiou otn
ypappn tou katdypatog. H Opdda | mepirdpPave ta
KaTdypata pe T CUPPETOXH TwV TPITWwV YOU@iwy Kar n
Oudda Il ta katdypata xwpig T CUPHETOXT SovVTIWV.
Kataypdpnkav emfong n nAikia tou aoBevoug, to guAo,
N evtomon Tou KAtdypdtog, n artioAoyia, To 1atpikd
I0TOPIKS, TO XPovikd Sidotnpa PeTa&y Tpaluatog Kai
XEIPOUPYIKAG TTapEpPaong, Ta aktivoypa@ikd euppata
and v mavopapiki ri/kar agovikr topoypaeia érmou
auth kpiBnke amapaftnn, N YETeYXEIPNTIKY TTopEia Kal
TUXQV ETITTAOKEC,

O emmokég tagivoprBnkav oe peiCoveg kal eAdOOOVEG
WG eGAG:

A) Or peiCoveg emmokég mepIAduBavav coBapr| Aofpw-
&N, UN TWEWON TWV KATEAYOTWY TUNPATWY, XaAdpwon
TAdkag/Bidag, avdykn yia deltepn xelpoupyikr eméppa-
O, HETEYXEIPNTIKY KIVTIKOTNTA, anoped@non Twv pICHV
kal replakpoppICikd TTaBohoyia Twv ePMAeKOPEVY Sov-
WY, n oroia odriynoe oe e€aywyr} dovtiou.

B) Or1 ehdoooveg emmAokeg TepIAdpBavay ouvtnpntikd
avTIPETWMCOHEVEG AOIHWEEIG, auTd-TiepIopI{OEVES TTI-
TIAOKEG emouAwong (Sidomaon tpalpatog) kai ékBeon
TIAGKaC.

ANAAYXZH AEAOMENQN

Or péBodor Chi-square kar Fischer's test epappdotnkav
yia va a§loAoyrjoouv tnv Tapousia diapopwv peTagy
Twv opddwv | kai Il doov apopd oto mocootd Twv -
TIAOK®Y, TO QUAO, TV NAIKIGK| opdda kai Ty artoloyia.
To Moyiopiké MedCalc (Béhyio) xpnoiporoirinke yia
TNV avdhuon twv Sedopévwy Kal To OpIo OTATIoTIKAG On-
pavukétntag opiotnke oto P= 0.05.
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plates with 4 or 6 holes, along the external oblique line.
Intraoral access was performed in all patients. Intermax-
illary fixation with light elastic IMF and liquidated food
was used in all patients for |15 days, starting on the day
after the operation. Antimicrobial prophylaxis was ad-
ministered to all patients following their admission to
hospital.

STUDY VARIABLES

The fractures were divided in two categories, based on
the presence or absence of a 3rd molar in the fracture
line. Group | included fractures with 3rd molars in the
fracture line, while group Il included fractures with no
tooth involvement. We also recorded the patient’s age,
gender, fracture site, aetiology, medical history, interval
between the injury and surgical operation, radiographic
findings from the panoramic and/or CT scan (where
deemed necessary), postoperative course and potential
complications.

Complications were classified as major and minor ones
as follows:

A) Major complications included serious infection, non-
healing of the fractured parts, plate/screw loosening, the
need for a second surgical operation, postoperative mo-
bility, root resorption and periapical pathology of the
teeth involved, which resulted in extraction.

B) Minor complications included infections that could be
treated conservatively, self-limiting healing complications
(wound dehiscence) and plate exposure.

DATA ANALYSIS

Chi-square and Fischer's test were used to assess the dif-
ferences between Group | and Group Il in terms of com-
plication rates, gender, age group and aetiology. The Med-
Calc software (Belgium) was used for data analysis, while
the level of statistical significance was set at P= 0.05.

RESULTS

I33 patients with 145 mandibular angle fractures met
the inclusion criteria for this study. 56 of them (42.10%)
had been attacked, 43 (32.34%) had been involved in
motorcycle accidents, |5 (11.28%) had been injured in
home accidents, |3 (9.77%) had been involved in car ac-
cidents and 6 (4.519%) had been injured in sports activities
(Table I).

In both groups, the majority of patients belonged to the
following age groups: 20-30 (61 patients, 45.86%) and
30-40 (38 patients, 28.57%). The age groups of 40-50,
50-60 and >60 years old were represented by |5 pa-
tients (11.28%), Il patients in Group | (8.27%), and 8
patients in Group Il (6.02%) respectively (Table 2). Pa-
tients were male in the majority of cases (I 13 /84.96%)
with 20 female patients only (15.03%). The mean time
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AMNOTEAEZMATA

Exatdv tpidvra tpeig aoBeveiq pe |45 katdypata yoviag
mAnpoUoav Ta KPEITAPIAa Kal CURTTERIA@ONKav atny pe-
Aétn. Mevrvta €& aoBeveis (42,10%) ritav Bouata emi-
Beong, 43 (32,34%) eixav tpoxaia atuxrfuata pe Siku-
kho, I5 (I'1,28%) eixav atuxrpata oto o, 13 (9,77%)
efxav QUTOKIVITIOTIKG atuxrjuata kai 6 aoBeveic (4,51%)
Tpaupatiotnkav katd tn didpkeia abAnukwy Spaotnpio-
v (Mivakag 1).

H mielovdtnta twv aoBeviv kal twv dUo opddwv avrike
otnv nAikiakég opddec 20-30 (61 aoBeveic, 45,86%) kai
30-40 (38 aoBeveic, 28,57%), evy ol nhikieg 40-50, 50-
60 kar >60 avumpoownedtnkav pe |5 acBeveic (1 1,28%),
I'l aoBeveic otnv Opdda | (8,27%) kai 8 aobeveic otnv
Opdda ll (6,02%) avtiotoixa (Mivakag 2). To defypa eixe
pia onuavtiky avopikr] umiepoxr Kar e1dIkATEPa UTTHEXav
|13 dvdpec aobeveic (84,96%) kai 20 yuvaikeg (15,03%).
To péoo didotnpa peta&l eloaywyrg Oto VOOOKOUEID
Kal XelpoupyIKAg emépfaong Atav 3,3 NUéPEC.

Oupdda | (epmioxr 3ou yopegiou)

>tnv Opdda | evidxOnkav 89 aobeveig (66,92%) pe 97
katdypata (66,90%). Aev utirjpxav 08OVIEG He KAIVIKEG
evoeiteig meprodovtitidag, Tepnddévag r katdypatog pi-
{ac kal wg ek toutou diatnperBnkav oto epayud Katd
v avdra&n kar akivnroroinon. To NAIKIakd elpog NG
opddag Atav | 6-63 etwv, Pe péon tipn 29,36 £ 7,76 €.
Aegv utiip&e avdykn yia v apaipeon TMAdKag og orol-
ovdrjmote amd toug aobeveig T opddag . Awdeka
aoBevelc mapouoiaoav ot emaveEetdoeig Peteyxelpn-
TKEG emmAokeG (13,48%). EE aoBeveic (6,74%) mapou-
olaoav peiCoveg emmAokég: 3 ou Sev eixav TTPooEADel
og OAeG TG emaveEetdoelg TapouaIdotnkav dUo PAVES
HETd TN Xelpoupyik eméppacn e avwpahia olykAeiong
kar urroPAnBnkav oe diayvabikr akivntomoinon pe okAn-
Pd eAaOTIKA yIa €va eMTMAEOV Prva XwPIG TTEQAITEPW ETTI-
mAokEG. ‘Evag aoBevrig mapouciaoe kiviuikdtnta il Bab-
pouU oto epmekdpevo Sévt, n omoia dev BeATinONKe Kal
TeNKA €yive eEaywyr] Tou dovtiol. AUo aoBeveic eppd-
vioav PETEYXEIPNTIKY Aofuwén Kal avipetwiotnkav Ye
O0XAoN-TIAPOXETEUON KAl EEaywyr] TOU TPitou yop@iou.
EAdoooveg emmAokég avarrixBnkav oe 6 aoBeveic
(6,74%). Téooepig aoBeveic eixav didomaon Tpalpatog
kal 2 aoBevelg eixav dYiun éxBeon NG MAAKag ooteo-
oUvBeone. Or aoBevelc autol avuipetwiotnkav ouvin-
PNTIKA Xwpig Tepartépw emmAokég (Mivakag 3).

Opdda ll (un epmokr 3ou yopepiou)

2tnv Opdda Il evidxOnkav 44 aoBeveig (33,08%) pe 48
katdypata (33,10%). H nAikiakr| katavopr| rfjtav Hetagy
22 xar 89 ewwv pe péon T nAikiag 37,42 £ 8,31 £
(Mivakag 2). Oxtw aoBeveig (18,187%) mapouciaoav
emmAokég. Meifoveg epgpaviotnkav oe 4 aoBeveig
(9,09%): dUo eppavioav Aofuwgn otnV TEPIOXT] TOU Ka-
Tdyatog, Tou anaftnoe oxdon Kal TapOXETEUON, eV 2

Zavdkng Z. kai ouv./Zanakis S. et al.

Nivakag 1

Altia kataypdrwy yoviag kétw yvadou
Aimia ApiBudg aobevav
©uuarta enibeong 56
Tpoxaio ariyxnua pe dlkukAo 43
ATuxrjuaTa oto oriTl 15
AUTOKIVNTIOTIKA ATUXTUaTa 13
ABANTIKY dpactneidtnTa 6
>Uvolo 133

Table 1

Aetiology of mandibular angle fractures
Aetiology No. of patients
Attacks 56
Motorcycle accidents 43
Home accidents 15
Car accidents 13
Sports activities 6
Total 133

Nivakag 2

HAIKIaKY| KaTtavour) aoBevav
HAIKIA (10gTia) OMALA | OMARA Il
20-30 35/26,32% 21/15,79%
30-40 29 /21,80% 8/6,02%
40-50 10/7,51% 6/4,52%
50-60 11/8,27% 2/151%
Avw Twv 60 4/30% 7/5.26%
>YNOAO 89 /66,90% 44 /33,10%

Table 2

Patient age distribution
Age (decade) GROUP | GROUP Il
20-30 35/26.32% 21/15.79%
30-40 29 /21.80% 8/6.02%
40-50 10/7.51% 6/4.52%
50-60 11/8.27% 2/151%
Over 60 4/3.0% 7/5.26%
Total 89/ 66.90% 44 /33.10%

interval from hospital admission to surgical treatment was

3.3 days.

Group | (3rd molar involvement)

Group | included 89 patients (66.92%) with 97 fractures
(66.90%). As none of the teeth involved had any clinical
signs of periodontitis, dental caries or root factures, they
were preserved during reduction and fixation. The age
range of this group was 16-63 years (mean value of 29.36
+ 7.76 years). Plate removal was not required in any of
the patients in Group .
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%

42,10
32,34
11,28
9,77
4,51
100,00

%

4210
32.34
11.28
9.77
4.51
100.00

ZYNOAO

61/45,86%
38/28,57%
15/11,28%
11/8,27%
8/6,02%
133/100,0%

Total

61/45.86%
38/28.57%
15/11.28%
11/8.27%
8/6.02%
133/100.0%



MNivakag 3

Katdypata ywviag kdtw yvdbou/Mandibular angle fractures

MooooTd emoUAWONG Kal ETIMAOKWOV OTIG U0 OUAdES

OMAAA |

(1e mapoucia
Youpiou)
OMAAA I
(xwplig apouocia
Youpiou)
>YNOAO
(aoBevelq)

Table 3
Healing and complication rates in the two groups

GROUP |
(with molar)

GROUP Il
(without molar)

TOTAL
(patients)

OY3I0AOTIKH MEIZONES EAAZSONES
EMOYAQSH EMIMAOKES EMINAOKES 3YNOAO
77/ 86,52% 6/6,74% 6/6,74% 89
36/81,82% 4/9,09% 4/9,09% 44
113/84,96% | 10/7,52% 10/7,52% 133

NORMAL MAJOR MINOR

HEALING COMPLICATONS | COMPLICATONS | TOTAL
77/ 86.52% 6/6.74% 6/6.74% 89
36/81.82% 4/9.09% 4/9.09% 44
113/84.96% | 10/7.52% 10/7.52% 133

aMol acBeveig o omoior dev MpoorABav TG TAKTIKEG
€MaveEeTdoelg, TTapouoiacav TPEIG PAVES PETd TN Xel-
poupyikr) eméppaon diatapaxr} oUyKAEIONG Kal avTipe-
Twriotnkav pe diayvabikr akivntoroinon pe okAnped eha-
otkd yia éva Prva pe ikavorointikr teAikd diadikaoia
emovhwaong. Téooepig aobeveis mapouciacav ehdoooveg
emmnAokeg (9.09%): o1 3 aoBeveig eppdvioav TEPIOPIOE-
vn S1doraon Tpalpatog ToU aVTIPETWTTIOTNKE OUVINEnN-
TIKG evw évag aoBeviig mapouaidotnke de dYiun éxBeon
TAdKag katd tov 5o peteyxeipnukd prva (Mivakag 3).
‘Ohol o1 acBeveic pe diatapaxr] olykheiong (2 aoBeveig
amnd v kdBe opdda), eixav apaipéoel TIG EAAOTIKEG EA-
Eeic pe dikr Toug MpwtoBoulia kai dev ouppopEWONKav
HE TIG YETEYXEIPNTIKEG 0dnyieg yia oAtomoinuévn dia-
TPOQN| KAl TAKTIKEG EMAVEEETATEIG,

STATIZTIKH ANAAYZH

O petafintég tou @urou (P = 1.0), tng nAikiag (P =
0.5821) kar tng armoAoyiag Tou katdypatog dev TApou-
olaoav otatiotkd onuavkr diagopd petaky g Opd-
6ag | kai tng Opddag Il. To mooootd emmiokwy (P =
1.0) kai To Mooootd Twv Pelldvwy Kal EAaCOOVWV £TTI-
mokav (P = 1.0) emiong dev mapouoiace otatiotikd on-
pavtkr Slagopd peta&y Ouddacg | kai tng Opddag Il
(Mivakag 3).

2YZHTHZH

H eménpioloyia twv kataypdtwy Tou IPoowTou TTOIKA-
Aet petagl twv diapdpwv mnBucpwy. Katd tig mponyou-
peveG Oekaetieg, TPOXAlQ QTUXMPATA Kal aTuxrpata
eKTdG ool ATav Ol TIPWTAPXIKEG AITieg Twv Kataypd-
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Twelve patients (13.48%) had postoperative complica-
tions in the follow-up visits, 6 patients (6.74%) had major
complications: 3 patients who had not attended all of
their follow-up visits presented two months postoper-
atively with occlusal disorders and were treated using
IMF with rigid elastic for another 30 days, without any
further complications. One patient displayed grade Ill
mobility in the tooth involved, which did not improve
and the tooth was eventually extracted. Two patients
developed postoperative infections and were treated
with incision/drainage and extraction of the 3rd molar.
6 patients developed minor complications (6.74%). Four
patients developed wound disruption and 2 patients had
late osteosynthesis plate exposure. These patients were
treated conservatively, without any further complica-
tions (Table 3).

Group Il (non-involvement of 3rd molars)

It included 44 patients (33.08%) with 48 fractures
(33.10%). The age distribution was between 22 and 89
years, (mean: 3742 £ 8.31 years) (Table 2). 8 patients
(18.187%) developed complications; 4 of them major
ones (9.09%). 2 patients developed infections in the area
of the fracture, treated with incision and drainage. 2 pa-
tients who had not attended their regular follow-up visits
developed occlusal disorders 3months post-operatively
and were treated satisfactory by means of IMF with rigid
elastics for another month. 4 patients developed minor
complications (9.09%); 3 patients developed limited
wound disruption, treated conservatively, while | patient
presented with late osteosynthesis plate exposure in the
5th postoperative month (Table 3). All patients with oc-
clusal disorders (2 patients in each Group) had removed
the elastic IMF at their own initiative and failed to adhere
to the postoperative guidelines for a pureed diet and reg-
ular follow-up examinations.

STATISTICAL ANALYSIS

The variants of sex (P = 1.0), age (P = 0.5821) and frac-
ture aetiology did not show a statistically significant dif-
ference between Group | and Group II. The rate of com-
plications (P = 1.0) and major and minor complications
(P = 1.0) did not show a statistically significant difference
between the two groups either (Table 3).

DISCUSSION

Facial fracture epidemiology varies between different pop-
ulations. In previous decades, the primary causes of max-
illofacial fractures were car accidents and outdoors acci-
dents. According to 3 studies that were conducted in
trauma centres in the United Kingdom, New Zealand and
South Africa, attacks have nowadays surpassed all other
causes as the primary cause of fractures, the mean patient
age has been decreasing (Arangioetal, 2014) and a signif-
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TV TOU OMAQyxvikoU Kpaviou. 2rpepd, oUupewva pe 3
peAéteg amd kévrpa tpadpatog oe Hvwpévo Baaoileio,
Néa Znhavdia kar Néua Agpikr, ol emBéoeig éxouv
uTrepkepdoel TIG AMeG artieg, o péoog 6pog NAIKIAg Twv
acBevwv Paiver peiolpevog (Arangioetal, 2014) kai
UTTAPXEl ONUAVTIKA €MKPATNON Tou avdpikoU @UAou
(Dimitroulis kai Eyre, 1991, vanBeek kai Merkx, 1999,
Lee, 2008). Ta dedopéva autd oupewvouv pe Ta OU-
Tepdopata NG mapolodg PeAETNG émou n TAsloyngia
Twv aoBevwv rtav avopeg, Bupata emBeong, nAikiag pe-
1a&u 20 kai 30 etdv. 2tov maidikd mAnBucpd olpewva
pe IPAoAtn PEAETN, Ta KAtdypata tng ywviag eival oxe-
TKd omdvia kar eEakohouBouv va opeihovial og Tpoxaia
atuxrjuata (latrou kai ouv. 2015).

Ta katdypata ywviag mapouacidlouy To uPnAdtepo mo-
000TS EMMAOKWY PETAEY TwV KATAyPATWY TG KATW yvd-
Bou (Ellis, 2002). 2toug armtiohoyikolg Tapdyovteg Tepl-
Aappdvovtal n mapousia oddvIiwy Otn YPAupr Tou Ka-
Tdypatog, n kabuotepnpévn 1atpIky @Eovtida, n Katd-
XPNON VAPKWTIKWY OUCIWY, N UN CUPHOPQWON HE TG He-
TEYXEIPNTIKEG 0ONYIEC, N KATAOTACN TNG OTOUATIKAG UYI-
eviig, N diatpoikr katdotaon KA. Aol artioloyikof
TIapdyovteg OxeTIOPEVOIl e TNV avatopia TG TePIOXHG,
miepIAapPBAvouy TG HaonTIkES SUVAREIG Kal TNV TIOIOTNTA
kar moodtnta tou ootol (Xahalwvitng, 1968, Chrca-
novic, 2012a).

Eival evdiapépov va onpeiwbel ét, av kal pn otatotikg
onuavtiky, mapatnerifnke diagopd otn péon nAikia pe-
1agU twv aoBeviv otig 2 Opddeg g peAéTnG, e peya-
Nitepn oty Opdda ll. Autd 6a propouloe va anodobef
oTo yeyovdg ATl TIapatnPEEital amwAeld SOV He TV
TPG0do NG NAIKIAG Kal wg ek Toutou N éon nAikia eivai
uPnAdtepn otnv opdda Il Tou dev pgpouv yoppio otnv
KQTaypatiky Yeaupn.

210 TapeAddy, n mpoguAaktiky eEaywyr] BewpriBnke
arnapaitntn o€ MEPIMIWOEIG KATAYPdTwy HE EPTIAOKT
0ddéviwv otnVv ypapur tou katdypatog (Burch, 1951,
Bradley, 1965). 2Apepa, n akiviromoinan pe xpron pivi-
TIAGKWV 00teooUvBeong og ouvbuaopd pe avuBiotiki
KAAUYIN €XOuV HEINOE ONPAavTkd To TToo0oTd AoIPWEE-
WV Kal dMwv emmiokav. H diatripnon twv odéviwy otn
YPAWHA ToU Katdyuatog Pnopel va eival euepyeTikr, eTi-
TPEMOVTAG pia akpiBéotepn avdtadn Kar pia heyaritepn
emodveia emaeric (Kamboozia kai Punnia-Moorthy,
1993, Rai kai Pradham, 2011, Chrcanovic, 2012b). Em-
TAéov, Ta SdvTia autd, Oviag evOEXOUEVWG AETOUPYIKG
pmopoUv va xpnoiporoinBolv apydtepd, os éva ox€dio
Bepaneiag (Mx wq otnpiyuata). Advuia pe umtokeipevn
niabodoyia (mepiodovtitida, Tepnddva), katdypata pidwv
| epgnodiCovta Ty akpIfr) avdtagn Twv Kateayotwy THn-
pdtwv Oa mpémer va egayovtarl (Chrcanovic, 2012a).

H mapovoa perétn Sianiotwoe 6t n mapousia Tpitwv
YOH®IwV OTn ypapur tou Katdypatog dev oxetiCetal pe
emmAoKkES emovhwong. Or peifoveg kal eANdoooveg em-
TIAOKEG 1jtav eAappwG uPnAdtepeg otnv Opdda .

Zavdkng Z. kai ouv./Zanakis S. et al.

icant male predominance has been observed (Dimitroulis
and Eyre, 1991, vanBeek and Merkx, 1999, Lee, 2008).
This data is consistent with the findings of our study,
where the majority of patients were male, between 20
and 30 years of age, and had been attacked. In the pae-
diatric population, mandibular angle fractures are still rel-
atively rare mainly resulting from car accidents (latrou et
al. 2015).

Angle fractures have the highest complication rate of all
mandibular fractures (Ellis, 2002). Aetiological factors in-
clude the presence of teeth in the fracture line, delayed
medical care, drug abuse, non-compliance to postoper-
ative guidelines, oral hygiene state, nutritional state
etc. Other aetiological factors related to the anatomy
of this area include mastication forces, and bone quality
and volume (Halazonetis, 1968, Chrcanovic, 2012a).
Interestingly, there was a difference in the mean patient
age between the two groups, with patients in Group |l
being older - even thought this difference was not statis-
tically significant. This could be explained on the basis
that tooth loss increases with age, and therefore the
mean age was higher in Group Il, where there were no
molars in the fracture line.

In the past, prophylactic extraction was considered man-
date in cases of fractures with teeth in the fracture line
(Burch, 1951, Bradley, 1965). Nowadays, fixation with
mini-osteosynthesis plates, combined with antibiotic cov-
erage, have reduced the rate of infections and other
complications to a significant degree. Tooth retention can
be beneficial, allowing for more accurate fracture reduc-
tion and creating a larger contact surface (Kamboozia
and Punnia-Moorthy, 1993, Rai and Pradham, 2011,
Chrcanovic, 2012b). Moreover, these teeth may be func-
tional and could be used later as part of a treatment plan
(e.g. for support). Teeth with underlying pathology (pe-
riodontitis, caries) and root fractures or teeth preventing
the accurate reduction of fractured parts must be ex-
tracted (Chrcanovic, 2012a).

This study found that the presence of third molars in the
fracture line is not related to healing complications. Major
and minor complications were slightly higher in Group |l
than in Group |. However, the majority of similar studies
report a higher rate of complications in fractures with
teeth (de Amaratunga, 1987, Atanasov and Vuvakis,
2000, Ellis, 2002, Malanchuk and Kopchak, 2007, Buietal,
2009, Ramakrishnanetal, 2009, Rai and Pradham, 201 I).
In our study, the rate of complications in cases with teeth
in the fracture line was significantly lower than that re-
ported by de Amanatuga (1987), Atanasov and Vuvakis
(2000), Ellis (2002), and Ramakrishnan et al. (2009), who
had used intraoral open reduction with osteosynthesis,
and was similar to that of Buietal (2009) and Rai and
Pradham (201 1), who had used intermaxillary fixation
with arch-bars. This can be explained on the basis that
intermaxillary fixation with light elastics for |5 days —to-
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Katdypata ywviag kdtw yvdbou/Mandibular angle fractures

Qotd0o0, otnv MAeIoVATNTA TWV TTAPSHOIWY PEAETWV (de
Amaratunga, 1987, Atanasov kai Vuvakis, 2000, Ellis,
2002, Malanchuk kai Kopchak, 2007, Buietal, 2009, Ra-
makrishnanetal, 2009, Rai kai Pradham, 201 I'), to mooo-
otd TWV EMMAOKWY ATav UPNASTEPO O KATdydata He
Tiapoucia 0dOvIwv. Ta mTocootd EMMAOKWOY TNG TTApoU-
0a¢ PEAETNG, Og katdypata pe mapousia dovuimv otn
YPAUHA Katdypatog Atav onpavtikd xapnAdtepa oe
oUykplion pe autd mou avagépBnkav amd toug de A-
manatuga (1987), Atanasov kai Vuvakis (2000), Ellis
(2002), kar Ramakrishnan kar ouv. (2009), o1 omoiol xpn-
olporoinoav evoooToPaTKr avolktr) avdtagn pe oote-
ooUvBeon kai rjtav mapdpoia e ekeiva twv Buietal
(2009) kai Rai kai Pradham (201 1), or omoior xpnoipo-
roinoav diayvabikr akivnromoinon pe mpootopiakd té-
£a. Auté amodidetal oto yeyovdg, i n diayvabikr aki-
vNToToinon e eAAQPEG eEAAOTIKEG ENEEIG via | 5 nuépeg,
EMMAE0OV TNG 00TEOCUVOEDNG, TPOAYEl TNV OOTIKY ETMOU-
Awon, evioxUel T otaBepdTnTd TOU KATdydatog Kar €T-
TEETTEl TV KAAUTEPN CUPHOPOWON Tou doBevouq e TIG
odnyieg diatpong. Emiong, n kKAivikA pag evidmwon eival
4T TO TIOCOOTS EMMAOKWV OTd KATdypdtd TG ywviag
OTO THAMA pag, KAtdmmyv eQApHoyRG TOU eV AOYW TTPW-
TokOMovu, dev dlapéper amd exkelvo Twv AMwv avatopi-
KOV TTEPIOXWV TNG KATw yvdbou.

Oa mpémel va avayvwpIoTel &t n emKoupikr diayva-
BikA akivntomoinon, akdpn kdi pe eAAQPEC EAEeIG,
npooBétel otov acbevr) duopopia, n omoia dpwg yi-
VETAl €UKOAQ QVEKTH. 2€ TIEPTIWOEIC SOVTIWY [E TId-
Boloyikég kataotdoelg (mepiodovtitida, tepnddva, pi-
Ciké kar / n puliké kdraypa) to dévu mpémel va e&dye-
tal (Chrcanovic, 2012a).

2YMIMEPAXMATA

H diatrjpnon twv dovtiwv otn ypappr Tou Katdypatog
éxel avapepBel &1 ouvdEetal pe augnpéva moooaotd -
TAoK®V. QQ0Td00, Ta TPEXOVTIA OTOIXEId cUpTEPIAapPa-
VOHEVWV TWV dMOTEAeOPATWV TNG TapoUodq PeAETNG Oei-
XVOUV T Td TTOCOOTA EMMAOKWY PETAEU Kataypdtwy pe
Kal xwpig 0ddvteg ot ypappr tou katdyuatog siva
ouykpiolpa kar dev Tapoucidlouv oTtatioTikd onPAvTikr
diagopd. Auti n deiwon ota Tocootd emMMAOKWY HTTo-
pel va amodoBei otnv ooteootvBeon pe pivi TIAAKeG Kal
NV eupUtepn xpon twv avuflotkay. H mapoloa pe-
Aétn Oeixver emiong éu n diayvabikr akivntomoinon pe
eNaQEEC eAAOTIKEG EAEEIG yIa |5 NUEPES peidvel akdun
TIEPIOOATEPO TO TIOCOOTS ETMAOKWY O€ KATAYHATA Yw-
viag, aveEdptnta amd tnv mapousia rj un twv Sovtiwy.
Katd ouvéneia, uyir) ddvtia mmou éxouv TApwS avateilel
aM\d Kkal nuigykAeiota Kar éykheiota pmopouv va diatn-
pouvtal oto ePaypd.
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gether with osteosynthesis— promotes bone healing, en-
hances fracture stability, and makes it easier for the pa-
tient to follow the dietary guidelines. Moreover, our clin-
ical impression is that, with this protocol, complication
rates at our department regarding angle fracture, do not
differ from complication rates in other anatomical areas
of the mandible.

[t must be added here that intermaxillary fixation, even
with light elastics, can create extra discomfort for the pa-
tient, which however is easy to tolerate. In case of un-
derlying pathology, the tooth must be extracted
(Chrcanovic, 2012a).

CONCLUSIONS

Tooth retention in the fracture line has been associ-
ated with increased complication rates. However, re-
cent data, including the findings of this study, show that
complication rates between fractures with and without
teeth in the fracture line are comparable and there is
no statistically significant difference. This reduction in
complication rates can be attributed to osteosynthesis
with mini plates and the wider use of antibiotics. This
study also shows that IMF with light elastics for |5 days
can further reduce complication rates in angle frac-
tures, regardless of the presence or absence of teeth.
Therefore, previously healthy teeth that have fully
erupted or teeth that are semi-impacted or impacted
can be preserved.
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