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TMEPIAHWH: H anwAeia tou ootol tng Kdtw yvabou
dnpioupyel aiobnukd Kkar Asrtoupyikd TpoBAfquata
otov acBevr] kal anoteAel MPAKANON yia Tov emavop-
BwTiké yvabompoowikd xelpoupyd. H pikpoayyeiaky
XEIPOUPYIKY) Epepe  eMavdotacn otnv amokatdotaon
NG Kdtw yvabou eiodyovtag tn Suvatdtnta petago-
pdG ayyelolpevou 0otol Kal HAAQKWV I0TWV He UPNAd
mocootd emtuxiag. Kipieg 6dtpieg B€oeig eivar n
TiepdVN, N Aayoviog akpolopia kai n wpoTAdTh. 2uln-
TOVTal 0 0xedIAOPOE TNG AMOKATAoTAcnG Kal Ta TIAEo-
VEKTAUATA KAl Ta PEIOVEKTApATa TG Kabeyidg aroka-
taotatkig peBddou. H Aaydviog akporogia mapéxel
eEaipeTikd ooTouV yia amokatdotaon g Katw yvabou
aMd undkertal oe TePIOPICHOUG TTou oxetiCovial He
NV euei§ia kal To prKog Twv HaAakwy 1otwv. O mepo-
viaiog KpnuvOg emTEEMel TV amokatdotacn deydAwv
eEMEeIIPATOV Xdpn OTo PAKOG TOU, EVW O O0TEOOEPHA-
KOG KENPVOG TNG wHOTAGTNG efval katdMnAog vyia
TIEPIOPIOHEVA OOTIKA eMelPpata oe ouvOuaopd e
peydAa eMelupata twv HaAak)y popiwy.

O1 amokataotatkég péBodol xwpiG  pikpoayyeiakd
Konuvo oxetiCovtal e uPnAdtepa MOCOCTA amoTuxiag
aM\d, og eTAeYPEVEG TTEPITIWOEIG UTTOPOUV va €XOuvV

EQapoyN.

AEZEI> KAEIAIA: arokatdotaon kdtw yvdBou, elev-
Bepol kpnpvol.

SUMMARY: Mandibular bone loss can result in severe
aesthetic and functional consequences for the patient,
posing a challenge to the reconstructive maxillo-facial
surgeon. Advent of microvascular surgery revolution-
ized mandible reconstruction introducing the possibility
to transfer vascularized bone and soft tissues with high
success rate. Major donor sites are the fibula, iliac crest
and scapula. Planning of the reconstruction and advan-
tages and disadvantages of the different reconstructive
methods are discussed. The iliac crest provides an
excellent bone for mandibular reconstruction but has
some limits concerning length and versatility of soft tis-
sues. The fibula permits the repair of large mandibular
defects due to its length while the scapular osteocuta-
neous flap allows for the reconstruction of limited bone
defects associated with large soft tissue defects.
Nonvascularized reconstructive methods are associat-
ed with higher failure rates but can be considered in
selected cases.
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EIZAITQrH

H kdtw yvdbog eival éva povadikd ootolv, kabopiot-
KO YIa TNV EPEAVION TOU TTOOCWTTOU. 2ZUUHETEXE! OE Ael-
TOoUpYiEG OTWG N oUyKAEIoN, N Hdonon, n Katdmoon Kdi
0 Aoyoc. H anwheia tng kdtw yvdBou pmopel va odn-
yrioel og SuopoP@Ia TOU TTPOOWTIOU PE KATATTPOPIKEG
OUVETTEIEG YIa T uaololoyia kal Ty Puxoloyia tou
aoBevr (Ei.1). O Pabudg aiobnukrg kai AertoupyIkig
QVETTAPKEIQG PETA amd dmAeld TUAPATOG TNG KATW
yvaBou oxetiCetar pe T Bon Kkar v €ktaon Tou
eMeippatog. Or Urken kar ouv. (1991) eionynBnkav
éva oUotnua tagivounong yia otopato-yvadikd eMeip-
pata, Paciopévo oty avatopiky Béon Tou ooTikou
eMelUPaTos Kal tou ouvodoU eMeIPATOS parakwy
popiwv Kkar oxetdduevo pe tn diagopetiky) emdpao
TOUG OTNV €UEA@vIon ToU TIPOCWITOU Kal TN Aertoupyia
Tou otdPatoq. Ta Tunuatikd eMeippata mou evrorico-
vtal otnv mpdabia TEPIOXT] TOU OWHATOG TNG KATW YVa-
Bou Tpokaholv onpavtikr duopopeia SiI6TI ennped-
Couv TNV TPOPoAr tou Kdtw TPITNPOPIoU ToU TTPOCW-
mou (eival yvwotr kar wg duopopeia Andy Gump)
kabwg kai v unootpI€n tou Kdtw Xehoug kai Tpo-
KahoUv QvemdpKela Tou OQIKTPd Tou oTéPatog. Autd
Ta eMeippata empeddouv emiong v IKavoeTnta Tpo-
oANYNG pe TO OTONA Kal pmopouv duvntikd va TpoKda-
Aéoouv anmdepaln G avwtepng avanveuotikrg odou.
Ta mAdyia ootikd eMefypata mpokalolv emmédwon
Tou oUoToIXou TTAQyiou Kal amdkAion Tou yeveiou, eV
n Baputnta g Aertoupyikrg diatapaxng eivar ouxvd
HIkpOTEPN HETA amd amwAeld TAQyiou TPARATOG NG
Kdtw yvadou.

H amokatdotaon g kédtw yvdbou ummpe pia mpo-
KANon yia toug enavopbwtikolg Xxelpoupyous. Ave-
Edptnta amd v armoAoyia, Tou propel va eival ekto-
pri OYKOU, OOTEOAKTIVOVEKPWON, AOINWEN, OuyyevAg
urtorAdoia 1] Tpalpa, o otdxog Kal Ol BACIKEG APXEG
arokatdotaong eivar (dieg yia kdbe timo eMeippatog.
O1 otoxol g emavopbwukric diadikaoiag eivar va
amoKATAoToouV TNV OCTIK) OUVEXEIQ KAl Tr) OTOHATO-
yvabiki Asrtoupyia mpokelpévou va emteuxOel eMapKeg
Aertoupyikd kai aioBnuikd amotéAeopa to oroio va em-
Tpénel otov acBevry va avatdel v moidtta {wrig
Tou. 2maving Ta eMeippata g yvdbou mepiopiCovral
oto ootoly, edikd petd and extopr] kakonBeiwv. H
OUMHETOX HAAAKWV HOPiwv TIPEMEl va Ouvektiudtal
WoTe va eatopikeUeTal n armokataotatiky Texvikr. H
ouvoddG AMWAEI HAAAKWY I0TWV OTwg Séppua, yAwooa
| €6apog OTONATog, €xel apvnTKG AMOTEAEOUA Otnv
avdKnon NG AEMoUpyIKATNTAG Kai NG aiobnukig tou
mpoowrou. H amokatdotaon g ouvéxeiag TG KAtw
yvabou XwpIG pia emepQUIEUNATIKA otnpI{Oevn oto-
paTkf amokatdotacn oto owotd Paonukd emimedo
Sev umopel va anodwoel Quolohoyikr otopatoyvadikr
Aertoupyia. H dueon amokatdotaon Sivel Ta kaAltepa

INTRODUCTION

The mandible is a unique bone which defines the
appearance of the lower face. The mandible is involved
in functions such as dental occlusion and mastication,
deglutition and speech. Mandible loss can result in facial
disfigurement with devastating physical and psychologi-
cal consequences for the patient (Fig. 1). The degree of
aesthetic and functional deficit after mandibular bone
loss is related to the location and extension of the
defect. Urken et al. (1991) introduced a classification
system for oro-mandibular defects based on the
anatomical location of the bone loss and the associat-
ed soft tissue defect, due to the different impact in the
facial appearance and oral function. Segmental defects
located at the anterior mandibular arch cause an
important deformity affecting the projection of the
lower third of the face (the well known “Andy Gump
Deformity”) and the support of the lip with loss of the
oral competence. These defects also can affect the
patient’s ability to maintain the oral intake and poten-
tially lead to upper airway obstruction. Lateral defects
are associated with lateral facial flattening and chin devi-
ation while severity of functional disturbances is fre-
quently less important after loss of the lateral mandible.
Mandible reconstruction has been a surgical challenge
for reconstructive surgeons. Regardless of the etiology
of the defect, which can be related to tumor resection,
osteoradionecrosis, infection, congenital malformation
or trauma, the goal and principles of the reconstruction
are similar for each defect. The objectives of the
mandibular reparative procedure should be to restore
the bone continuity and the oro-mandibular function in
an attempt to achieve an adequate aesthetic and func-
tional result, thus allowing the patient to recover the

/ P

Eic. I: Averituxrig amokatdotaon tng kdtw yvdabou. Ptwxd
aiobnukd amotéheopa petd and yvabextopn.

Fig. 1: Lack of mandibular reconstruction. Poor aesthetic situation
after mandibulectomy.
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aroteAéopara, PeAtwvovtag Ty moidtta (wAg apé-
owg Petd v apxikn xelpoupyiky Bepameia (Bak kai
ouv. 2010). Katd v anwtepn amokatdotaon g Katw
yvabou, n our TTou emnpedlel Toug Pahakoug 10Toug,
n kakr} Béon twv ootKWY KOAOBWHATWY Kal O TPICHOG
epmodiCouv v anddoon KahoU amoTeAEoPatoq.

IXTOPIKOI XTAGMOI

H 18edng amokatdotaon tng kdtw yvabou ummpée
TIPOKANGN YIa TOV XeIPOUPYS KeQAN|S Tpaxnilou, avd
v 1otopia. H extopr} peydhou Turuatog g yvabou
Xwpi¢ arokatdotaon utrp&e amodektr, yia SekasTieg.
Texvikég armokatdotaong Ke pn ayyeloUevo autdAoyo
ooTkG pooxeupa, €dIKd Pe Aaydvio, avamtixOnkav
ot apxég tou 20ou aiwva (lvy kar Epes, 1927). 2u-
OKEUEG EEWTEPIKAG akivnTomoinang mepypdenkav otn
Sidpkeia Tou | ou TayKooHiou TTOAEHOU, EVW E0WTEPIKT
akivntoroinon Hooxeupdtwy e olppa kabwg kal
xprion avupiotikav eioixbnoav v dexaetia tou 1940.
O1 mpoomdBeieg aUTEG yia amokatdotacn ouxvd aro-
Tlyxavav e€artiag péhuvong pe To odNio, avenapkoug
akivntoroinong, Aofpwéng kar anmoppdenong, 1dikd oe
TIEQITTWOEIG OUVOETWY aMmoKaTaoTdoewy Kal €M1 TTpon-
ynOeioag axktivobepareiag.

AkolouBnoav pooTdeieg pe XPrjon aAAOPOOXEUNA-
Twv Kar mpoBéoewv (Leake kai Rappoport, 1972, Disa
kai Cordeiro, 2000). Amokataotdoeig umootnpilope-
VEG Ao PETANKOUG UTTOOOXEIC, 1 dMa BiolAIKd omwg
Silastic fj Teflon emtiyxavav kaA amokatdotaon, al\d
ouxvd emmAékovtav amd amokdAuyn tou UAIKoU, Aoi-
Hwén Kkar kdtaypa. Metd and v eloaywyr] Toug ot
Beparmeutik, o1 PHIOXWTOl KONUVOI TwV HAAAKWOV popiwy
Omwg o SeAtoBwpakikdg kal o Pellwy Bwpakikdg Ken-
HVOG ftav n AUon ekAoyrG yia TO KATWTEPO TTPOCWTTO.
Mioxwtof kpnuvol Tou TepieAdpfavav ootolv (ooteo-
Huodeppatikol Kpnuvol) Treplypdenkav T dekastia tou
1970. Kpnpvol énwg o peiCwv Bupakikdg pe Aeupd, o
oTEPVOKAEIGOPATTOEIBNG e KAEIBa, O KPOTAIKGG padf
HE KPOTAYIKG 0oToUV Kal © TpameoeldnG Yadf pe wio-
TAdTN ouvéBahav ot PeAtiwon Tou armokataoctatikoy
QrOTEAEOATOC, HETAPEPOVTAG AYYEIOUHPEVO OOTOUV
kal pahakoUs 10Tolg oto éMelgpa aAd ta aiodnukd
Kal AertoupyIkd amoteAéopata Arav mwxd e5ariag g
aveAaoTKOTNTAG TWV KENPVWY, TNG KAKAG TOIGTNTAG
Kal TG averapkous ayyeiwong tou ootol. BeAtiwoeig
Twv PeBSSwY akivnTomoinong epapuooTNKay mong
yia TARpwon eMelPdtwy NG Katw yvdbou. [MAdkeg
Ttaviou xpnoiporoidnkav otnv akivntomoinon ooti-
KOV KPNHVQY, Kabwg ermong kai yia yepupwon 0oTIKWV
eMelgpdtwy, poveg rj oe ouvduaopd e Kpnpvoug
HaAakwv popiwv. Ta kUpIa PEIOVEKTARATA QUTWV TwV
peBAOWY rfTav To PTWXO AMOTEAECHA Kal ETTTTAOKEG
omwg n amokdAuyn tng mAdkag (Disa and Cordeiro,
2000, Wei kar ouv. 2003).
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quality of life. Rarely the mandibular defects are limited
to the bone, especially after resection of malignancies.
Involvement of the soft tissues needs to be evaluated
in order to individualize the reconstructive technique.
Associated loss of soft tissues, such as skin, floor of the
mouth and tongue, has a negative impact in the recov-
ery of an adequate oral function and facial aesthetics.
Restoration of the mandibular bone continuity without
providing an implant-supported dental rehabilitation in
the correct occlusal intermaxillary relationship, will not
allow for a normal oro-facial function. Immediate re-
construction offers the best results improving the qual-
ity of life of the patient shortly after the initial treatment
(Bak et al. 2010). Scarring affecting the soft tissues,
bone malposition and trismus may impede a correct
result after delayed oro-mandibular reconstruction
(Pirgousis et al. 201 1).

HISTORICAL LANDMARKS

Historically, ideal mandibular reconstruction has been a
challenge for the Head and Neck reconstructive sur-
geon. Decades ago, it was accepted to perform a large
mandibular resection without any type of reconstruc-
tion. Techniques for mandible reconstruction focusing
on the use of non-vascularized autogenous bone grafts,
particularly the iliac crest, were developed in the early
20th century (lvy and Epes, 1927). External immobiliza-
tion devices were described during the World War |
while internal wire fixation of the grafts and use of
antibiotics were introduced during the 1940’s.
Attempts of reconstruction using these methods fre-
quently failed due to salivary contamination, lack of
adequate fixation, infection and resorption, especially
after reconstruction of composite defects and in case
of adjuvant radiation therapy.

Attempts to use prosthetic and allograft mandible
reconstruction devices followed (Leake and Rappoport,
1972, Disa and Cordeiro, 2000). Reconstruction sup-
ported by metallic trays or other biomaterials such as
Silastic or Teflon allowed for a good mandibular repair
but were frequently followed by infection, exposure
and fracture. After their introduction, soft tissue pedi-
cled flaps such as the pectoralis major and deltopectoral
flaps were workhorse flaps for lower facial reconstruc-
tion. Pedicled flaps including bone (osteomyocutaneous
flaps) were described in the 1970’s. Flaps such as the
pectoralis major with rib, sternocleidomastoid with clav-
icle, temporalis muscle with parietal bone and trapezius
with scapula contributed to improve the outcomes of
mandibular reconstruction transferring vascularized
bone and soft tissue into the defect but the aesthetic
and functional results were generally poor due to the
lack of versatility of the pedicled flaps, the bad quality of
the transferred bone and the inadequate vascularity of
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H eioaywyr] TG PIKPOAYYEIAKAG XEIPOUPYIKAG TN OeKa-
etia Tou 1980 mpokdAeoe emavdotaon oty anokatd-
otaon g kdtw yvabou. Or Taylor kar ouv. (1979) and
Sanders kai ouv. (1979) mepiéypayav tov ayyeioUpevo
Konpvo amd v Aaydvio akpologia. Auti n apxikn
eEENEN otnv amokatdotaon g KeQan|g —Tpaxriiou
akoAoubrfnke amd tov wuomAduaio ooteodeppatikd
KoNpvO Tou dnpoociedtnke amd tov Swartz Kar ouv.
(1986) kar akohoUbwg o mepoviaiog amd tov Hidalgo
kai owv. (1989). H petapopd ayyeiolpevou ootol Ka
HOAGK@V 10TV OTNV KeQAA] Kal tov Tpdxn)o, Tou
€dwoe tn duvatdtnta yia kahd aiednukd kai Aerroupyi-
KO amotéheopa dMa&e Spapatikd to medio g otopa-
To-yvabikg amokatdotaocns, akdpa kai oe SUOKOAES
KaTaoTtdoelg OTWG O€ TIPONYOUNEVWE aktivoBoAnBeioa
Séktpia Béon, kabiotviag ) petapopd ehelBepou
pooxeUpuatog To xpuod standard yia amokatdotaon
NG KAtw yvadou.

2XETIKH XEIPOYPI'IKH ANATOMIKH

H Babeid yvwon g avatopiag g kdtw yvdbou Ka
MG yUpw Tepioxig eival To KAEIS! yia v ektéAeon
KdBe tumou amokatdotaong. H kdtw yvdbog eivar éva
ootolv Siknv Immeiou TeTdAou, TTou Asrtoupyel oav
avtnpeida Tou KAtwtepou mpoowrou. 1o Pacikd
oaotoUv gfval n meploxr} TG OUPQUONG Kal TO oWHa TG
Kdtw yvdBou Tou eival éva Tmaxy eAoINdEG OTOIXEID Kal
anotehel TO KATWTEPO PEPOG TOU OOTOU, VY TO (QAT-
viaké oaotouv eival to odovtopdpo TpAua. O avidv
KAGSoG pe v kopwveldr) amdguon kal Tov KOVOUAo
eMTPETEl 0TNV KAtw yvdbo va apbpwvetar e T Bdon
Tou Kpaviou otnv Kpota@ikr YAvn. O emxeiNog kAG-
850G tou TpoowKoU VeUpoU OXeTiCetal pe To KATW
xefhog TG Kdtw yvdBou kar ta mpoowrikd ayyeia. H
YV®ON TG avatopiag tou tpaxriiou ou TrepIAapPdvel
To uroyvdBio Tpfywvo Kar To TEPIEXOPEVO Tou elval
Kpiolyn yia tnv anokatdotaocn edikd wG TPoG 1d
ayyeia g Séktpiag Béong mou xpnoipomolouvdl
ouxvAtePa Kai mou eival n TPoowIkr Kai n dvw Bupe-
0€IdAG aptnpeia, o MPWToG KAASOG NG £6w Kapwtidag,
Tou Bpioketal mow kal kdtw amd 1o UoeIdEG 0oTouv.
H mpoowmikr aptnpeia expuetar and v 5w kapwtida,
mopevetal ev tw PdBel kdtw and v omiobia yaotépa
Tou diydotopa, Kal mpiv dlaotaupwbel pe To katw Xei-
AOG TOU OWPATOG TG KAtw yvdBou mepvd amd tov
urtoyvaBio adéva. AMeG emAoyEG yia avaotopwon
efval n y\wooikr 1 n eykdpoia tpaxnAiky aptnpia eva
oe mponynBeioeg emepPdoeig mou MpokdAeoav avato-
HIKEG aMayég, n €Ew kapwtida pmopel va eivar emiong
pia emioyr) (Bak kai ouv. 2010). Or Séxtpieg @AEPeg
propel va eivar n €5w kai n éow oeayda kar ol kKAG-
Sol TG, Kabwg kai n mpoowikr PAEBa.

Acero J.

the bone. Improvement in fixation methods applied for
the repair of mandibular defects. Titanium plates used
for bone flap fixation, where applied also to bridge
mandibular defects, either alone or associated with soft
tissue flaps. Poor results and complications such as plate
exposure are the main disadvantages of these proce-
dures (Disa and Cordeiro, 2000, Wei et al. 2003).

Introduction of microvascular surgery in the 1980s rev-
olutionized mandible reconstruction. Taylor et al.
(1979) and Sanders et al. (1979) described the vascu-
larized iliac crest flap. This initial development for head
and neck reconstruction was followed by the scapular
osteocutaneous free flap, reported by Swartz et al.
(1986) and the fibula by Hidalgo et al. (1989). The pos-
sibility to transfer vascularized bone and soft tissue to
the head and neck allowing for good aesthetic and
functional results, has dramatically changed the field of
oro-mandibular reconstruction, even in difficult situa-
tions like previously irradiated recipient regions, thus
making free tissue transfer the gold standard for
mandibular reconstruction (Disa and Cordeiro, 2000).

RELEVANT SURGICAL ANATOMY

A deep knowledge of the anatomy of the mandible and
perimandibular region is critical in order to perform any
type of reconstructive mandibular surgery. The
mandible is a horseshoe-shaped long bone which pro-
vides the buttress of the lower face. The symphiseal
region and horizontal branch comprises the basal bone,
which is a thick cortical component which constitutes
the inferior part of the mandible, and the alveolar bone,
which is the tooth-bearing portion. The ascending ver-
tical ramus with the coronoid process and the condyle
enable the mandible to articulate with the skull base at
the glenoid fossa. The marginal mandibular branch of
the facial nerve is related to the lower border of the
mandible and to the facial vessels. Knowledge of the
anatomy of the neck including the submandibular
region and its contents is crucial when performing
mandibular reconstruction, especially conceming the
recipient vessels most frequently used for vascular
anastomosis such as the facial artery or the superior
thyroid artery which is the first branch of the external
carotid artery and is located posterior and inferior to
the hyoid bone. The facial artery arises from the exter-
nal carotid artery and courses deep to the posterior
belly of the digastric muscle and through the sub-
mandibular gland before crossing the inferior mandibu-
lar border. Other options for arterial anastomosis are
the lingual or the transverse cervical arteries and, in
case of previous surgery with anatomical changes, the
external carotid artery (Bak et al. 2010). Recipient veins
include the external jugular, the facial and the internal
jugular vein and its trunks.
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MPOEMXEIPHTIKH EKTIMHZH KAI
2XEAIO OEPATEIAZ

O1 aoBeveic mou unoPdMovtar oe amokatdotaon tng
KATw yvaBou xpeldovial TPOOEKTIKA TTPOEYXEIPNTIKN
ektipnon. H agioAdynon g yevikrig katdotaong tou
aoBevr mepiAapBdvel mMAnpogopieg yia tnv nAikia, 1oto-
pIkS kamviopatog f xpriong aAkodA, Kai TV extipnon
™G Bpéyng. H mapoucia voonpou unootpwpatog Oa
nipénel va exupnBei (Disa and Cordeiro, 2000).

O mpoeyxelpntikdg oxedaopdg TG eKToPng avdhoya
pe tn B€on kar v éktaon g PAARNG yivetal pe Bdon
Ta KAVIKA Kal areikoviotikd dedopéva. Autd eival ouvr)-
Bws 1o opbBomavtopoypdenua, n CT ka n MRI. H
ayyeloypaQikn JEAETN umopel emiong va dwoel TToAUTI-
HEG TANpo@opieS yia ta ayyeia tng Séktpiag Bgong,
e16Ikd og armokatdotaon oUvOetwy eMelppdtwy og 20
xpovo (Pirgousis kar ouv. 2011, Acero kai Garcia,
201 1).

H owotry exhoyr kal oxediacpdg g emavopBwTKig
TexvikiiG BaoiCetal otnv éktaon kai T Béon g oxe-
dialdpevng extopng. Emiong o tinog twv 1otwv tou
eMefpatog mpémel va ektpdtal mpooektikd. O ooteo-
HUOSEPHATIKOG ayyeIOUPEVOG KONPVOG TTapexel SIdqo-
POUG 10ToUG yia amokatdotaon OmwG 0otolv, HUEG
TIEQITOVIEG Kal HEPQ, EMITPEEMOVIAG TNV ATTOKATAoTAon
TWV TTEPIOOATEPWY EMEIPPATWY PE €va Kal PHOVO, KaAd
oxediaopévo, kpnuvo (Disa kar Cordeiro, 2000). 2tnv
HIKPOAYYEIaKr] amokatdotaon dmarteftal oxXoAdoTIKr
ektipnon kai g edikrig ddtpiag Béong. Edv umdpxouv
onueia aptnpiakig avendpkeiag TEEmel va  yivetal
ayyeloypapia i CT kai MR ayyeioypaegia yia extiunon
g &dtpiag B€ong g mepdvng. TéAog Tpémel va yive-
Tal TIPOEYXEIPNTIKA 0SOVTIATPIKY eKTiUNON yIa va Slgu-
Betolvtal mpoundpxouoeg TTABOAOYIKEG KATAOTACEIG
kabwg Kkar To ouykAeiolakd emimedo kai va oxedidletal
€Eapxnc N Heteyxelpntiky 0SovIomPOoBETKr) amoKka-
tdotaon (B 2, Pirgousis kai ouv. 2011, Disa kai
Cordeiro, 2000).

O1 texvoloyikég e€eAieic oty ameikdvion Kar v
kataokeur (tpiodidotatwy) povtéAwy Oivel véa didota-
on otnv akpiBeia kai Ty TaxytnTa g arnokatdotaong.
2uvnBwg yivetal pia kataypdgr ToU OXUATog Tou
OWPATog NG KAtw yvdbou e TAAKA Titaviou TpIv Ty
EKTOWN, WOTE UTIAPXE VA «TTATPOV YId TV KATAMnAn
Siapdppwon tou pooxelpatog. O tpiodidotatog oxe-
S1aopdg e otepeoNBoypapikd POVIEAT EMITPETE TNV
TpoeyxelpnTK  SIaudPPWon Twv TAAKWV Trtaviou
wote va efoikovopeital xpdvog kal va au€dvetal n
akpiBeia g amokatdotaong (Eik. 3, Cohen kai ouv.
2009, Yamada kar ouv. 2010). Auté eival e€aipetikd
XPAOIHO £pYaAeio Og TIEPITTIHOEG OyKwV TToU SIacTIouV
Tov 6w oupmayr] eAoid kai kabiotolv aduvatn tn diey-
XEPNTKA avTypaer TG KUPTOTTag g Katw yvdbou
He TIAAKQ. 2.€ aTOKaTaotdoelg o€ SeUTEPO XPOVO, OTToU
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PREOPERATIVE EVALUATION.
SURGICAL PLANNING.

Patients undergoing mandible reconstruction should
have a careful preoperative evaluation. Assessment of
the general status of the patient should include infor-
mation on age, history of tobacco or alcohol abuse and
nutritional situation. Presence of co-morbidity needs to
be evaluated (Disa and Cordeiro, 2000).

Preoperative planning of the resection according to the
extent and location of the lesion, will be established
according to the clinical examination and imaging tests.
Panoramic radiograph, CT scan and MR are routine
tools used in the preoperative planning. Angiographic
studies of the neck can provide valuable information
concerning potential recipient vessels, especially in case
of secondary reconstruction of complex defects (Fig. 2,
Pirgousis et al. 2011, Acero and Garcia, 201 1).

Proper selection and planning of the reconstructive
technique will be based on the extent and location of
the planned resection. Moreover, type of tissues
involved in the defect must be carefully considered.
The use of osteocutaneous free flaps provides com-
posite tissue including bone, muscle, fascia and skin,
thus allowing for repair of most defects with one single
well planned flap (Disa and Cordeiro, 2000). In case of
microvascular reconstruction, adequate preoperative
evaluation of the specific donor site should be carried
out. If signs of arterial insufficiency are detected, an
arteriogram or computer tomographic or magnetic res-
onance angiogram (CT or MR angiography) must be
performed in order to evaluate the fibula donor site.
Preoperative dental examination should be done in
order to manage previous dental diseases and to estab-
lish the patient’s occlusion and planning of postsurgical

Eik. 2: AnAeia tou ootol G kdtw yvdbou. Zxediaoudg
Seutepoyevoug armokatdotaong, CT ayyeioypagia.

Fig. 2: Mandible bone loss. Planning of secondary reconstruction.
CT Angiogram.
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éxel mponynBel extopr] tng kdtw yvabou kar dev undp-
XOUV avatopikd odnyd onpefa, propei (e To otepeo-
NBoypapikd potého) va yivel gia texvnt kdtw yvabog
HE avTypaer Kar avaotpo@n tng amévavi (uyious)
mheupdc (Eik4, Bak kar ouv. 2010).

ME©OAOI ATTOKATAXTAXHXZ
THX KATQ ITNAGOY

‘Onwg éxel mpoavapepBel n petapopd 1otou Pe eAe-
Bepo pikpoayyeiakd kpnpvo eival 1o xpuod standard
otnv anokatdotaon tng Kdtw yvdbou. 2uykprukd e
AMeG PHEBSSOUG N HIKPOXEIPOUPYIKY €Xel YNAd TToCO-
otd emtuxiag (96-98%, Pirgousis kai ouv. 201 1) eival
agiémotn yia olvBeta eMeippata, mapéxel ootoulv Kai
paAakoUg 1otoUg Kal TTPoKaAel NyWtepeg emmAokeg. H
TEAEIOTTIOMON QUTWVY TWV TEXVIKWY 0dnyel og eaipeTikd
aiodnukd Kkar Aertoupyikd amoteAéopatd, oupBdio-
VIAG otnV emavéviagn tou aobevr og pia kahr moidtn-
ta wriG. Ztov avtimoda, dMeg pébodol dmwg un ayyer-
oUpeva OO0TIKA POOXEUNATd, PIOXWTOl KPNuVol, yepu-
pwon Pe TIAAKeG TTaviou f dIATaTK OOTeEoyEveDn
€XOUV €va PONO OTNV QVTIUETWITION EMAEYUEVWY TTEQI-
OTAUKWV PE AMWAEId TPAPATOG TNG KAtw yvdbou, Tou

3a/3a

dental rehabilitation (Pirgousis et al. 2011, Disa and
Cordeiro, 2000).

Technological advances in medical imaging and model-
ing open a new dimension to the precision of the
reconstruction. Usually titanium plate contouring is per-
formed over the surface of the mandible before the
resection is made, thus obtaining a template allowing
for an adequate graft shaping. Virtual 3D planning and
rapid prototyping allow for the production of three-
dimensional stereolithographic models for preoperative
contouring of titanium reconstruction plates thus saving
time and increasing accuracy of the reconstruction (Fig.
3, Cohen et al. 2009, Yamada et al. 2010). These tools
are extremely helpful in cases of tumors involving the
outer table of the mandible which makes not possible
a direct contouring of the plate prior the tumor resec-
tion. In case of secondary reconstruction with previous
mandibular resection and lack of anatomical references,
a digitally generated virtual mandible can be based on
mirroring the contralateral side (Fig. 4, Bak et al. 2010).

Eix. 3: a. Eixovikf 3D mpoeyxeipntikr mpoetolpacia g mAdkag trtaviou. P. ZtepeoAiBoypagikd povteho. v. Eyxeipnikd
eikdva, axkivnoroinong tou Tepoviaiou kpnpvou. 8. CT mou Seixvel To Tehikd amotéheopa tng amokatdotaong.

Fig. 2: a. Virtual 3D preoperative contouring of titanium plate. b. Stereolithographic model. c. Intraoperative aspect. Fixation of
fibula flap. d. CT imaging showing the final result of the reconstruction.

4a/4a 4pB/4b

Eix. 4: a. AmwAeia tou ootol ¢ kdtw yvdbou, petd amd
miponyoupevn yvabeitopr). Eikovikry 3D oxediaon g
Seutepoyevoug amokatdotaong. . Eikovikr avamapaywyry
aroKatdotaong Pe avravdkAaon tng avtiBetng meupdc.
Fig. 4: a. Mandibular bone loss after previous resection. 3D
planning of secondary reconstruction. b. Virtually generated
reconstruction mirroring the contralateral side.

Apxeia EMnvikrig Ztopatikrig & NvaBompoowikrig Xeipoupyikig/
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Sev €xouv €vOEIEn PIKPDOXEIPOUPYIKAG AroKatdotaong,
egartiag mpolmndpxouoag voonedtntas r EMeyng
TEXVIKOV PEOWV yia pikpoxelpoupyiky (Pirgousis ka
ouv. 2011), kar eidikd og TepimwoEIg Tou dev xpeid-
{ovtal OUPMANPWUATIKY HETEYXEIPNTIKY  aktivobepa-
mefa.

I. ANIOKATAXTAXH ME MH AITEIOYMENO
OZTIKO MOXXEYMA ZE TMHMATIKA
EAAEIMMATA THX KATQ ITNA©OY

H Aaydvia akpologia mapéxel ootolv katdAniou
OXAMATOG yIa amodekTr| amokatdotaon eMeIPPdTwy
NG Kdtw yvdbou. To un ayyeiolpevo pdoxeupa amnod
N Aaydvio akporopia utiip&e n Abon exkhoyrig Tipv tv
éheuon twv ehelBepwv Kpnuvwy, aMd egartiag tng
EMeIPnG ayyeiwong n amotuxia eivar uPnAr, €idikd oe
peydha kal oUvOeta eMelppata, kai au€dvetar pe v
al&non tou prikoug Tou eMNelppatog péxpl kai 75% yia
eMefppata 12 cm (Pogrel kai ouv. 1997). Meteyxeipn-
TIKEG EMMAOKEG OUpPaivouv ouxvATepa PETA amnd Peta-
pdoxeuon pn ayyeloUpevou otol Kal apopouv Aoitw-
€n, amootnuatoroinon Kar ooTKkh amoppeo@Enan.
2 UYKPIVOUEVA [E TOUG AyYEIOUHEVOUG KPNUvoUG Ta Hn
ayyeloUpeva JooXeUpata otny TNPATKY arokatdotd-
on ™G KA yvabou €xouv Ta WEIOVEKTAPATA TNG
HIKPOTEPNG TIPOPAEPINOTNTAG KAl TNG  HEYAAUTEPNG
ouxvétntag emmiokav (Vu kar Schmidt, 2008). Ta
ootikd autd pooxelpata Oa mpéemel va xpnolporoloy-
vIal og pIkpd eMefppata mou Sev mpdkertal va uro-
BAnBouv oe aktvobepareia, dnwg eival Ta Tpaupatikd
eMefppata. Ta olvBeta eMelppata mou mepidapPd-
VOUV 00TOUV KAl PEYAAO TUAHA PAAAKWV popiwv eival
EvOeI€n yIa PIKPOXEIPOUPYIKY HETAPoEd 10TOU.

2. ATIOKATAZTAZH THX KATQ TNAGOY
ME AAAOTIAAZTIKO YAIKO

H dpeon amokatdotaon pe TIAAKEG Ye@UPWONG €xel
oNpavtikd PEIOVEKTAPATA CUYKPIVOUEVN HE TN HIKOO-
XEIPOUPYIKY ArOKATdotaon, TTapapével OpwG [id Emi-
Aoyr| O€ TIEQITIWOEIG TIOU N HIKPOXEIPOUPYIKY Efval
aduivatn Adyw NG YeVIKAG Katdotaong tou acBevr] Tou
KAvel @Twxr] v mPdyvwon. H veplpwon tou eMeip-
HaTOG pe PETaMIKr) TTAGKa amokatdotaong Pmopel va
aroKaTaoTroel T OUVEXEIQ TOU TOEOU TNG KATw yvd-
Bou kar va otaBeporoinoel Ta kohoBwuata, alMd dev
TIQPEXEl OOTOUV VYIA EMEHUPUTEUNATIKY ATTOKATdoTaon
pe emapkn Aertoupyikdtnta. Emmiéov to  aiobnuikd
anmotéAecpa ouxvd eival TTwXo Kal 1 ouxvotntd Twv
emmokwv PnAr (Schuller-Gotzburg kar ouv. 2009). Oi
ouvBeig emmAOKEG TIou oxeTiCovtal pe TAAKES yepU-
pwong eival n amokdhuyn TAAkag, n Aofdwgn, n xahd-
pwon Twv PId®V Kal To KATaypa g mAAKAS, evw Td
TT0000Td emtuxiag kupaivovtar amd 32 péxpr 56% (Ettl
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METHODS OF MANDIBULAR
RECONSTRUCTION

As mentioned previously, today free tissue microvascu-
lar transfer is the gold standard for mandibular recon-
struction. In comparison with other methods, free flaps
have a high success rate (96-98%) (Pirgousis et al.
2011), are more reliable in complex defects, can pro-
vide bone and soft tissues and are associated with less
complications. Refinements in these techniques lead to
excellent aesthetic and functional results thus con-
tributing to reintegrate a good quality of life to the
patient. Despite of this, other methods like nonvascu-
larized bone grafting, pedicle flaps, titanium reconstruc-
tion plate to bridge the bone defect or distraction
osteogenesis can play a role for the treatment of select-
ed patients with mandible bone loss who are not suit-
able for a microsurgical operation due to medical
comorbidities or in the case of a lack of technical facil-
ities to perform microvascular surgery (Pirgousis et al.
201 1), especially in cases which do not require adjuvant
radiation therapy.

I. NON VASCULARIZED BONE GRAFT
RECONSTRUCTION OF SEGMENTAL
MANDIBULAR DEFECTS

The iliac crest provides bone of good shape and quali-
ty allowing for an adequate reconstruction of mandible
defects. Nonvascularized iliac crest bone grafting has
been the workhorse for mandibular reconstruction
before the advent of free flap transfers, however due
to the lack of vasculanity, failure rate is high, especially in
cases of large and complex defects, increasing with
defect length up to 75% of failure for 12 cm defects
(Pogrel et al. 1997). Surgical complications occurred
more frequently after nonvascularized bone grafting,
including postoperative infection, abscesses and bone
resorption. In comparison with the microvascular flaps,
lower predictability and higher complications rate are
clear disadvantages of the nonvascularized grafts for
reconstruction of segmental defects of the mandible
(Vu and Schmidt, 2008). Free nonvascularized iliac crest
grafting could be considered in case of minor defects
when radiation therapy is not required such as in case
of some traumatic defects. Composite defects including
bone and a large amount of soft tissues are an indica-
tion for a microvascular tissue transfer.

2. ALLOPLASTIC MANDIBULAR
RECONSTRUCTION

Immediate reconstruction by bridging plates shows
important disadvantages in comparison with microvas-
cular bone flaps but could be discussed as an option in
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kai ouv. 2010), av kai n Sk pag epmeipia divel PnAd-
Tepa mooootd anotuxiag (Eik. 5). Exer mepiypagel n
amokatdotaon Ye PETAMNKY TTAAKA KAAUPPEVN HE EAeU-
Bepo N PIOXWTS KENPVO PAAAKWY popiwy WoTe va
au€nBel n emtuxia, aMd Kkar autr n TeExVIKY €xel €mong
UPNA ouxvoTNTa EMTAOKWY TIoU ouxvd odnyel oe
apaipeon NG MAAKag kai KAmote og anokatdotaon og
Seltepo xpovo pe ooteodeppatikd kpnuvd (Wei kai
ouv. 2003). H oupmAnpwpatkr aktvoBepaneia auéd-
VEI TN ouxvaTtnta Twv emmiokwv. H Béon tou eMeip-
patog emnpedler emong tnv mOavotnta emtuxiag g
yepUupwong pe TAdka. Ta eMeilppata mou mepiAapfa-
vouv T oUp@uon oxetiCovtal pe wxotepn empBiwon
TV TTAGKWV, £vOOOTOHATIKY amokdAuyn kai arnapdde-
KTo aI06nTKS amotéAeopa Kal mMoavig ogeiiovtal otnv
au€npévn puikr tdon otnv TepIoxr] kai v tdon Oid-
omaong tou BAevoydvou. H amokatdotaon mAayiwv
eMeIIPATV pe TIAAKESG YepUPWwOonG €xel KAAUTEPA aro-
Tehéopata, av kai n eEwtepikr amokdhuyn g mAdkag
HE VEKPWON Tou SEPUATOC efval EMONG OUXVH ETTITTAO-
k) (Wei kai ouv. 2003, Ettl kai ouv. 2010).

3. H AIATATIKH OXTEOTNENEZH XTHN
AMNOKATAZTAXH THX KATQ TNAGOY

Ané v niepiypaer] tg and tov llizarov (llizarov, 1989)
n SIaTatKr] OOTEOYEVEDH XPNOIHOTIOIEAl yia TV £TTI-
PAKUVON TV 00TV evOOoXAVOPIAG OOTEWONG, TwV
dkpwv. H mpdtn avagopd diatatikig 0oTeoyEveonS
yIa eMelppata ng kdtw yvdbou oe oklihoug avedeiEe
v duvatdnta enavdakInong Tou dpxikou HAKoUG TG
HE OXnuatopd véou ootoU (Snyder kai ouv. 1973).
AlQtaukr) OOTEOYEVEDN HE HETAPOPd oaTikoU Siokou
éxel xpnoldoroinBel yia amokatdotacn eMelpdtwy
Kdtw yvabou petd amd extopr) OyKwv armogelyoviag
N voonpdtnta g ddtpiag Béong amd Afgin Kenpvou
(Gonzalez kai ouv. 2008, Gonzalez-Garcfa kar Naval-
Gias, 2010). 2tv texviki autry éva ooTKS THAHa
(8fokog) Tapd to éMelypa amokdTtetal kai otadiakd
Siateivetal Katd PrAKog Tou eMeippatog amokadiotw-
vtag to. E&artiag tou mepiopiopévou apiBpol mepITo-
OEWV TIOU €XOUV ONUOOIEVTE], pIa Ogipd epWTNHATWY
Tapapévouy  avukeipevo diapwviag otn diatatiki
0OTEOYEVEDN TNG KATWw YvdBou, dMwg n ouxvoTntad Twv
EMMAOKWV Kal N eMdpacn tng aktvoBoAiag otov mwpo
Sidtaong, mou Tmapapével adieukpiviotn. EmmAéov,
UTTGPXOUV  TEXVIKOI TTEPIOPICHOI  TwV  dIATATKOV
OUOKEUWY, EEW- 1] evOOOTONATIKWY, TTOU OXeTiCovtal pe
TO PAKOG KAl TO OXAHA TOU EMEIUPATOC, €I0IKA TTOOKEI-
HEVOU yIa TOV avdoxnPaTioPd TG KAPTUASTNTAG g
olpouong. Mia Texvik Hetapopds ootikou Siokou o
SUo xpdvoug TpooTidbnoe va avupetwmioel To mpod-
PAnua autd (Sacco kar Chepeha, 2007, Gonzalez kai
ouv. 2008, Chen kai ouv. 2010). H &iataukri ooteoyé-
veon efval eEeNoodpevn Texvikr] pe TTEPIOPICHEVN, €TT
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Eix. 5: Evbootopatikr amokdAugn mAdkag yepupwong otnv
Tiepioxr] Tou yeveiou.
Fig. 5: Bridging plate in the anterior region. Intraoral exposure.

some cases of impossibility for microvascular recon-
struction due to the clinical condition of the patient or
a poor prognosis. Bridging the mandibular defect with a
metallic reconstruction plate can restore the continuity
of the mandibular arch and stabilize the mandibular
stumps but does not provide bone for an adequate
implant supported functional rehabilitation. Moreover,
aesthetic results are frequently poor and the complica-
tion rate is very high (Schuller-Gotzburg et al. 2009).
Common complications related to bridging plates are
plate exposure, infection, screw loosening and plate
fracture with success rates reported from 32 to 56%
(Ettl et al. 2010), although in our experience failure rate
is higher (Fig. 5). Reconstruction with a metallic plate
associated with a soft tissue pedicled or free flap has
been described in order to increase success rate but
this procedure also shows a high rate of complications
frequently leading to the removal of the plate and
eventually to secondary reconstruction with an osteo-
cutaneous microvascular flap (Wei et al. 2003).
Adjuvant radiation therapy seems to increase the com-
plications rate. Location of the defect also influences
the success rate of mandibular reconstruction plates.
Defects including the symphisis correlate with poorer
survival of the plates, high rate of intraoral exposure
and unacceptable cosmetic results, probably due to the
higher muscle stress in this area and the tendency to
the development of mucosal  dehiscences.
Reconstruction of lateral mandible defects with bridg-
ing plates shows better results, although external plate
exposure with skin necrosis is a frequent complication
(Wei et al. 2003, Ettl et al. 2010).

3. DISTRACTION OSTEOGENESIS IN
MANDIBULAR RECONSTRUCTION

Distraction osteogenesis has been used for the gradual
lengthening of endochondral bone of the extremities
since the description of llizarov in 1957 (llizarov, 1989).

Apxeia EMnvikig 2topatikrig & M'vaBompoowrikig Xeipoupyikic/
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TOU TTAPOVTOG, KAIVIKK) e@appoyr. ATotehel evaMaktikn
EMAOYI TG PIKOOAYYEIAKAG XEIPOUPYIKIG OF TTEQITTTW-
oeiG avtevoeitewy, 181aitepa oe pikpd eMelupata kai
TIPOTIUWTEPO €Kel TTOU Ogv AMAITEfal PETEYXEIPNTIKA
aktivoBepareia, dmwg oty TPAUPATIK anwAeia 0otou
NG KAtw yvdbou.

4. MIZXQTOI KPHMNOI

O1 pioxwtol kpnuvol Tou TepiAapBdvouv  ootolv
(otepvorAeidbopaotoeidrq pe kheida i peiCwv Bwpaki-
KOG pe TAeupd) €xouv xpnoipomoinBel yia amokatd-
otaon kdtw yvabou, M@ éxouv eykataleipBei e&artiag
TWV OUXVWV EMMAOKWV Kal TNG TTwXAG alpdtwong Tou
ootou mou petagépouv. O tpameloedrig ooteopuo-
SepUATIKOG  KPNPVOG TToU  TIEPIYPdPNKE aMd  TOUG
Demergasso kai Piazza (1979) petagéper to akpwpio
kal v wpomiataia dkavBa, ayyeiolpeva amd v
€ykdpola TpaxnAikf péow tou tpamneloeidols pudg. O
KoNUVOG propel va ouvduaotel pe TpaxnAiki Aepgpa-
Sevektopn, emtpénovtag Ty anokatdotaon olUvOetwy
otopato-yvabikwv eMergpdtwv. Melovektipata tou
Konpvou autou eivar n ToIKING avatopikwy TTapaia-
YWV TOU ayyeiakoU pioxou kai n EMen eAactikdtntag
e&artiag tou téEou TEPIOTPOPAG TOU, N TITWXT| TIOIGTN-
Ta tou ootol (av kai propel va dexBel epputelpata)
Kkal n voonpdtnta tng ddtpiag mepioxis (Navarro ka
ouv. 1996).

MIKPOAITEIAKOI KPHMNOI

H dpeon armokatdotaon TPNPatKQY eAEIPPATWY TNG
Kdtw yvdBou, omote eival duvatr), e PIKPOAyYEIAKOUG
KonHvoUg, Tapéxel To kaAitepo aioBnTkS kal Asitoup-
YIKO amoTéAeod. e avudIaoToA HE TNV TEXVIKY TTOAU-
mAOKOTNTG, N emtuxia twv eAeliBepwy ayyeioUpevwy
pooxeupdtwy eival YnAq (petagu 96 kai 99%) kar erm-
TPEME TNV TTAPWON peydAwv kal oUvBeTwv eMeIPpd-
TWV PETAQEPOVIAG AYYEIOUNEVO 10TO TTOU UMOPEl va
empiwoel oe SUOKOAEG ouvBriKkeg dmwg eival n mpo-
peteyxeipnuikr] aktivoPolia (Disa and Cordeiro, 2000,
Eckardt kar Fokas, 2003, Pirgousis kai ouv. 201 1).

EmAoyij tng 86tpiag mepioxiic

Yndpxouv TéooeplG KUpleG BEoeig yia ayyeloUpevo
o0toUV TIOU XPnolgorololvtal O€  OTopato-yvabikn
arokatdotaon: n mepovn, N Aaydvia akpohopia kai n
Kepkida. Kabe &dtpia mepioxr} €xel Ta pelovektipdta
Kal t@ TAeovekTPatd TG 6oov agopd TNV TToodTNTd
Kal TV TTOIGTNTA TOU PETAPEPOPEVOU 00TOU KAl HAAd-
KOV 10TWY, TNV TOIGTNTA KAl TO PAKOG TOU ayyelakou
pioxou kai v duvatdtnta tou ootol va dexBei 0do-
VTKG €PEUTEUPATA, TIPOKEIPEVOU YIa I AEITOUPYIKA
odovtikr] armokatdotaon). H emAoyr| tou Kpnpvou Baoi-
(etal oug anartroels Tou eMelppatog omwg n Béon, to
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First report of distraction osteogenesis for mandibular
defects in dog described the possibility of the re-estab-
lishment of the original length of the mandible with
bone formation (Snyder et al. 1973). Transport-disk
distraction osteogenesis (TDDO) has been applied to
repair mandibular defects after tumor resection aiming
to avoid the donor site morbidity related to flap har-
vesting (Gonzalez et al. 2008, Gonzilez-Garcia and
Naval-Gias, 2010). In this technique, a bone segment
adjacent to the defect is osteotomized (transport disk)
and progressively distracted across the gap aiming to
reconstruct the bone defect. Because of the limited
number of patients published, a number of issues
remain controversial conceming mandibular recon-
struction by distraction osteogenesis, such as the rate
of complications and the influence of radiation therapy
over the distracted bone, which still remains unclear.
Moreover, there are technical limitations of the distrac-
tion devices, either extra-oral or intra-oral, related to
the length and shape of the defect, especially concem-
ing the conformation of the curve of the mandibular
symphisis. A two-step transport disk distraction
approach try to resolve this problem (Sacco and
Chepeha, 2007, Gonzalez et al. 2008, Chen et al.
2010). Distraction osteogenesis is a developing tech-
nique with limited clinical use currently. It could be an
alternative to microvascular tissue transfer in case of
contraindications, especially in case of minor lateral
defects, preferably without radiation therapy such as
after traumatic mandibular loss.

4. PEDICLED FLAPS

Pedicled flaps including bone (sternocleidomastoid
muscle with clavicle or pectoralis muscle with rib) were
used for mandibular reconstruction but due to the
poor vascularity of the bone with high rate of compli-
cations and resorption they were abandoned. The
trapezius osteomiocutaneous flap, described by
Demergasso and Piazza (1979), transfers the acromion
and the scapular spine, vascularized by the transverse
cervical artery via the trapezius muscle. This flap can be
combined with a neck dissection allowing for the
reconstruction of composite oro-mandibular defects.
Disadvantages of this flap are the high anatomical vari-
ability of the vascular pedicle, the lack of versatility due
to the arch of rotation, the poor quality of the bone
(although it can accept dental implants) and the mor-
bidity at the donor site (Navarro et al. 1996).

MICROVASCULAR FLAPS

Whenever possible, immediate repair of segmental
mandible defects with microvascular free flaps will pro-
vide the best aesthetic and functional results. Despite
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péyeBog Kkal o TUTOC Twv PAAaKWV Iotwv. EmAéyetal
€vag kpnuvog Tou va mnpol Tig anatioelg kdbe 1dial-
TEPNG TIEPITTWONG. 2€ TIEPIMAOKEG TTEPITIWOEIG PTTOPET
va XPeldleTal oUVOUAOPOG KONUVWY.

Kepkidikdg kpnuvog

O kepkibIkdG 00Te0dEPUATIKOG KPNHVOG €xel €va eEal-
petikd pioxo, Pacilépevo otnv KepkiOIKr aptnpia Kai
NV KEPANIKT Kal TIG SOPUPOPIKES TNG PAEReG. EmmmAé-
OV TIAPEXEl €va PEYANO Kal EUKANTTTO SEPUATIKO THANA
aMd 1o KUpIO PEIOVEKTNHA TOU Kpnpvou autol eival n
Twxr] TMoIdtTa ootou kai n voonedtnta g dOtpiag
B€ong mx. to kdtaypa g kepkidag (Disa kai Cordeiro,
2000). Mapd v eupeia avapopd Tou Kpnuvou autou
0 KePKIOIKOG 00TEOOEPUATIKOG KPNUVOG Ogv TaiCel
ONHavtiko POAO OtV TPEXOUOA OTOPATO-yVabikr| aro-
katdotaon (Villaret kar Futran, 2003).

Mepoviaiog kpnuvog

O mepoviaiog ooteodeppatikdg Kpnuvog eival, orue-
pa, N AJon ekAoyrg via tn otopato-yvabikr anokatd-
otaon (Hidalgo kar ouv. 1996, Disa kar Cordeiro,
2000). O kpnpvog autdg Tou Tieplypdepnke amod Tov
Gilbert (1979) ki éyive dnuo@iNic amd tov Hidalgo
(1989), BaoiCetar otnv mepoviaia aptnpia kar TG ouvo-
8€¢ TG PAEPeg. MiBavd mheovektripata tou mepovial-
ou Kkpnuvou yia amokatdotaon tng Katw yvdbou eival
TO PEYdAO PAKOG Tou ootoU (pexpl 27 ¢m) n uPnAn
pnxavikr] avroxr, n duvatdtnta va urmoPAnBel og oote-
OTOHIEG yIa va akoAouBroel TV KaumuAdTnTa g yvd-
Bou, n duvatdtnra va avarruxBel olivBetog ooteopuo-
SepUATIKOG KPNUVOG yia oUvBeTa eMeluata kai n amin
Texvikry AMPng, Tou emTEEMel TNV olyxpovn epyacia
SUo opddwv pe pikpry voonpdtnta otn &otpia Bon
(Ei. 6, LopezArcas kar ouv. 2010). H mepdvn eivar n
poévn 8dtpia B€on mou, xdpn oto PAKOG TNG, NTTOPE va
KaNOel eMelppata oAikrg  yvaBektopric. MoAovd
apxikd avaeépBnke ouxvd VEKpwon Tou Sgpuatikou
TPANATOG, N Plwolpdtntd Tou etdvel to 90% Ttwv TepI-
TWoewv. MEeIOVEKTPaTa Tou Kpnuvou eival o Tieplopl-
OpdG OtV TTOOGTNTA PAAAKWY I0TWY TTOU OUPHETAPE-
povtal o€ TIEPIMWOEIG HeydAwv eMeINPATwY Kal To pel-
wpévo UPog Tou ootou Tou dev Pmopel va avadnpi-
OUPYNOEI TO (ATVIaKd OOTOUV O€ TIEPITTWOEIG TUNHATI-
KV yvaBektopy, kabiotwvtag SUoKoAN Tty emePQuU-
Teupatiky odovtiky amokatdotaon, av Kai n euxépela
NG TePOVNG va SexBel epputelpata €xel EMaPKWG Tek-
pneiwBel (Eik. 7, Navarro-Cuellar kar ouv. 2006, Bak kai
ouv. 2010, Lopez. kar ouv. 2010). H kdBetn didtaon
Tou TIEPOVIaiou Kpnpvou éxel avapepBel mwg teheio-
molel To UPog NG veooxnuatldpevng kdtw yvabou (Li
kai ouv. 2008).

H voonpdtnta g 6dtpiag Béong agopd oulwdn
pikvwon Tou depuatikol HOOXEUPATOG TIOU KAAUTTLE!
TO €MEINa PAAaKWV 10TWY KAl SIATAPaxeg Kivnukdtn-
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the technical complexity, the success rate for free tissue
transfers is high (between 96-99%) allowing for the
repair of large and complex composite defects supply-
ing vascularized tissue which can be viable in difficult cir-
cumstances such as preoperative or postoperative radi-
ation therapy (Disa and Cordeiro, 2000, Eckardt and
Fokas, 2003, Pirgousis et al. 201 1).

Donor site selection

There are four major donor sites of vascularized bone
used for oro-mandibular reconstruction: fibula, iliac
crest, scapula and radial forearm. Each donor site has its
advantages and disadvantages with respect to the qual-
ity and quantity of bone and soft tissue transferred, the
quality and length of the vascular pedicle and the bone
availability to support osseointegrated dental implants
thus allowing for a functional dental rehabilitation. Flap
selection will be based on the requirements of the
defect concerning location, size and type of tissues
involved. If possible, one single flap coupling with the
requirements of every individual case should be select-
ed for the reconstruction of the defect. Association of
flaps could be required in very complex cases.

Radial forearm

The radial forearm osteocutaneous flap has an excel-
lent pedicle based on the radial artery and the cephal-
ic and commitantes veins. Moreover, a large and pliable
skin paddle is available but the main disadvantage of this
flap is the poor quality of the bone and the donor site
morbidity, including fractures of radius (Disa and
Cordeiro, 2000). Despite the wide reports on the use
of this flap, the radial osteocutaneous doesn’t play an
important role in the current approach to oro-
mandibular reconstruction (Villaret and Futran, 2003).

Fibula flap

The fibular osteocutaneous free flap can be considered
currently as the workhorse for oro-mandibular recon-
struction (Hidalgo et al. 1996, Disa and Cordeiro,
2000). This flap, described by Gilbert (1979) and pop-
ularized for mandibular reconstruction by Hidalgo
(1989), is based upon the peroneal artery and associ-
ated veins. Potential advantages of the fibula flap for
mandible reconstruction are the great length of avail-
able bone (up to 27 cm), the high mechanical resist-
ance, the possibility of being osteotomized to contour
the neomandible, the possibility of raising a composite
osteofasciocutaneous flap to repair combined defects
and the simple harvesting technique of the flap allow-
ing for a two-team approach with low morbidity at the
donor region (Fig 6, LopezArcas et al. 2010). The fibu-
la is the only donor site that permits the repair of total
mandibular defects due to its length. Although a high
incidence of skin paddle failure was initially reported,

Apxeia EMnvikig 2topatikrig & M'vaBompoowrikig Xeipoupyikic/
Hellenic Archives of Oral and Maxillofacial Surgery




Anokatdotaon kdtw yvd@ou/Mandibular Reconstruction, State of the Art 73

60T1/6f

Eik. 6: a. AkavBokutapiké kapkivwua otny omoboydugia mepioxr] g kdtw yvdBou. B. Xeipoupyikd Tapackedacua mou mepiapBdver Tprpa
MG ooteotunBeiong kdtw yvdbou kai mapaokebaopa amd v TPaxnAiky exkokagr]. y. Ooteodeppatikdg TepOVIaiog Konpvog.
6. Arokatdotaon g kdtw yvdBou clpgwva pe v TponyoUHevn TTPOETOIPAoia TG TAAKAG. €, ot. MeteyxelpnTkr) eikéva Tou aoBevn.

C. Meteyxeipnuid 3D scanner.

Fig. 6: a. Squamous cell carcinoma of the retromolar area. b. Surgical specimen including mandibulectomy and neck dissection.
c. Osteofasciocutaneous fibula flap. d. Mandibular reconstruction according to the previous plate conformation. e, f. Postoperative aspect of the

patient. g. Postoperative 3- D CT scanner.

Eik. 7: a. Eyxeipnukr] edva. arokatdotaong g kdtw yvdbou pe mepoviaio
kpnpvo. B. MebBlotepn TomobEon eu@uTEUPGTWY OTO POOXEUPA TNG TIEPSVNG.
v. Meteyxeipnukr} mavopapikr. 8. KAvikij eikdva tng mpooBetikiig amokatdotaong

Tou otnpiCetal oTa epuTEUPATa.

Fig. 7: a. Mandibular reconstruction with fibula flap. Intraoperative view. b. Delayed
implant placement on the fibula flap. ¢. Implant supported dental rehabilitation.

Panoramic radiograph d. Intraoral aspect.

1ag tou peydhou daktUlou. 2oPapr| emmAokr propel
va TPokUYel otnv alpdtwon Tou dkpou ToddC HeTd
and Myn Trepoviaiou Kpnpvou O€ TIEPITTIWOEIG TTEPIPE-
PIKOV ayyeIakwy avwpaNiwy. la va amokAeiotolv au-
TEG OUVIOTATal TIPOEYXEIPNTIKOG EAEYXOG HE UTTEPN-
xoug, CT 1 MR ayyeioypaoia.

EAetBepog kpnpvdg and v Aayévio akporoia

O1 Sanders kai ouv. kai Taylor kar ouv. (1979) evtém-
oav aveEdptnta 1o pioxo autol Tou Kpnuvou, TTou
BaoiCetal otnv ev T BdBel mepiomwpévn Aaydvio aptn-
pia kar pAéa (DCIA).
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the viability of the skin paddle is over 90% of cases.
Disadvantages of this flap are the limitation in the
amount of soft tissue that can be transferred in case of
massive defects and the reduced bone height that can-
not recreate the alveolar height of the remaining bone
in case of partial segmental resection, making the
implant supported dental rehabilitation difficult, al-
though the feasibility of the fibular bone to accept den-
tal implants is well established (Fig. 7, Navarro-Cuellar
et al. 2006, Bak et al. 2010, Lopez. et al. 2010). Vertical
distraction of the fibula flap has been reported to opti-
mize the high of the neomandible (Li et al. 2008).
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O ootikdg kpnpvég TG Aayoviou akpologiag avato-
HIkd Bewpeftar 15ewdng yia amokatdotaon eAelppdTwy
NG Kdtw yvabou. To Aaydvio umopel va umoPAnOel oe
OOTEOTOpIEG Kal va Kap@Oel wote va propel va aro-
KQTaoToel Td TIEPICOOTEPA amd Td eMEJpata g
Kdtw yvdBou. H dvw mpdobia Aaydviog dkavBa pmopef
va avadnpioupyfoel TN ywvia g kdtw yvdbou. H
peydAn moodtnta Kai n moIdTTd ToU PACIOCTIOYY®-
Soug 0oToU EMTEEME! TNV TOTTOOETNON EPQUTEUATWY
Kal v Ikavorrointik amokatdotacn NG HAonTKAG
ikavétntag (Frodel kar ouv. 1993, Moscoso kar ouv.
1994). H duvatdtnta va oupmepIAGBel To uTiepKeievo
S€ppa oav 0oTEOHUOSEPHATIKOG KPNUVOG EXel TIEPI-
ypapel and toug Sanders kai Mayou (1979), pohovéu
To &€ppa eivar Aiyo kai n xprjon tou otnv evdootopa-
Tk anokatdotaon, meplopiopévn. O Urken (1989)
TiepIEyPaye TN oupTePIANYN Tou éow 0pBou KolAiakou
pudG mou apdeletal and tov avidvia kKhddo tng DCIA
TIoU TTEPIYPA@NKE TTPONYoUpEVwS and to Ramasastry
(1997). O €ow 0pBd¢ elval Aermtdg Kar eUKAPTTOC Kal
yIauTté KAtdMnAOG yia armokatdotaon pécou peyedoug
evbootopatikwy eMelppdtwy  (Maranzano kar ouv.
2005). lMpokeiyévou va kaAiyel peydha eMeippata
HOAGK@V 10TWV O KENUVOG TNG Aayoviag akpoAogiag
propel va ouvduaotel Je dAMoug, eAelBepoug iy pIoxw-
TOUG KENHVOUG HAAQK®V 10TOV OTIWG O PIVOXEINKOG N
o tpaxnhompoowtkdg (Blackwell kar ouv. 1997). O
ouvouaopdg pe GMoug ehelBepoug Kpnuvoug OTiwg o
KepkidIKOG Seppomepitoviakds (Bianchi kai ouv. 2003)
rj o mpoaBiomAdyiog pnpiaiog (Koshima kar ouv. 1993,
Gaggl kai ouv. 2007) éxel avapepbel oty amokatd-
0Taon oUPMAOKWV EMeINPATOV.

2TA PEIOVEKTAPATA Tou Kpnuvou Tepihapfdvovtar o
KOVTOG HIOXOG, KAl TO TIEPIOPICHEVO PrKog 0otoU (WG
[2-15 cm) mou propel va AngBei (Maranzano kar ouv.
2005). 2Upewva pe ta XapaktneIotikd Tou, ol PAcikég
evOei€eIc Tou kpnpvou TG Aayoviou akporogiag eival
N TAPWON PEoOU peYEDOUG OOTIKWV eMEIPPATWY O
evOSOVIEG TTEPIOXEG OTIWG N OUPQUON Kal TO OWud
(Ek. 8). H voonpdtnta g ddtpiag Béong Bewpeital
éva mpoPANpa, av kai utdpxouv dIaQwvieg yIauto.
Exouv meplypagel emmAokég SMwG 0 PETEYXEIPNTIKOG
névog, BAAPRN tou €Ew Seppatikol velpou diatapaxi
oto Pddiopa kai kAN (Valentini kar ouv. 2009, Bak ka
ouv. 2010).

QuormAatiaiog 0oteodepPatikdg KPNUVOG

O wpomiatiaiog ooteodepuatikdg kpnuvog (Swartz
kal ouv. 1986) BaoiCetar oty MepIoTwlEVN aptnpia
Kal PAEPa NG wpOTAGTNG Kal ival p€Pog Tou UTTow-
pomAcTiaiou oUCTAPATOG KENpvwy. EmmAéov ta umow-
pomAauiaia ayyeia mapéxouv tn duvatdtnta onpuioup-
yiag «xiyaipikou» f «uPpidikouy kpnpvou mepiAapBa-
VOVIAG Tov TAQTU paxiaio Kar Tov odoviwTd KPnuvo
yia amokatdotaon eEalpetikd TTOAUTAOKWY EMEIUPG-
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Donor site morbidity includes poor scarring of the skin
graft placed over the lateral calf to cover the soft tissue
defect and mobility disturbances of the great toe. A
severe complication can be related to the blood flow
to the distal lower extremity after raising the fibula flap
in case of peripheral vascular anomalies. Previous
examination of the donor site with ultrasounds, CT or
Magnetic Resonance Angiography are recommended in
order to exclude vascular anomalies.

lliac crest free flap

Sanders et al. and Taylor et al. (1979) separately iden-
tified the pedicle of this flap, based upon the deep cir-
cumflex iliac artery (DCIA) and vein.

The iliac crest bone flap is considered anatomically ideal
for reconstruction of mandibular defects (Urken, 1995).
The iliac bone can be osteotomized and contoured to
restore most segmental mandibular defects. The ante-
rior superior iliac spine can recreate the mandibular
angle. The large volume of corticocancellous bone pro-
vided by this flap and its quality is excellent allowing for
placement of dental implants leading to an adequate
masticatory rehabilitation of the patient (Frodel et al.
1993, Moscoso et al. 1994). The possibility to include
the overlying skin as an osteomiocutaneous flap was
described by Sanders and Mayou (1979), although the
skin paddle is very poor and its use is limited in the
reconstruction of intraoral defects. Urken (1989)
described the inclusion of the internal oblique muscle in
the flap based on the irrigation of this muscle by the
ascending branch of the ACIP previously described by
Ramasastry (1997). The internal oblique muscle is thin,
pliable and is suitable to reconstruct moderate intrao-
ral defects (Maranzano et al. 2005). In order to addi-
tionally repair major soft tissue defects, the iliac crest
flap can also be associated with soft tissue flaps, either
free or pedicled, such as the nasolabial pedicle flap or
the cervico-facial skin flap (Blackwell et al. 1997). Asso-
ciation with other free flaps such as the radial fascio-
cutaneous (Bianchi et al. 2003) or the anterolateral
thigh flap has been reported for the reconstruction of
complex defects (Koshima et al. 1993, Gaggl et al. 2007).
Disadvantages of the flap include the short vascular
pedicle and the limited length of the bone which can be
harvested (up to 12-15 c¢m, Maranzano et al. 2005).
According to its features, the primary indication of the
iliac free flap in mandibular reconstruction is the repair
of moderate bone defects in dentate areas, such as the
symphisis and the body of the mandible (Fig 8). The
donor site morbidity has been considered a problem
related to the use of this flap, although this remains a
controversial issue. Complications such as postopera-
tive pain, lesion of the lateral cutaneous nerve, walking
deficit and abdominal hernia have been described
(Valentini et al. 2009, Bak et al. 2010)
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Eik. 8: a. Kapkivwpa BAevvoydvou apioteprig kdtw yvabou kai eddpoug tou otéuatog. B, y. Avaorikwaon tou Kpnpvou tng Aaydviag
akporogiag mou mepiAapPdvel kar Tov éow Ao&S pu. §, €, ot. Amokatdotaon g Kdtw yvabou pe Tov eAelBepo Kpnpvo TG Aaydviag
axkporopiag. Meteyxeipnukd CT. Evdootopatikr kKhivikr eikdva.
Fig. 8: a. Carcinoma of the left mandibular gingival and the floor of the mouth. b, c. lliac crest free flap raising. Internal oblique muscle is
included in the flap. d, e, f. Mandibular reconstruction with iliac crest free flap. Postoperative CT imaging, facial and intraoral aspect.

TV KAl AMo@eUyovIag TN xprion MoManiwv eAelBe-
PWV KONUVAV.

O wpomAatiaiog kpnuvog eivar o Mo eUKAPTTIoq Ken-
pvéG via amokatdotaon tng Kdtw yvdbou oe mepITTtw-
ogI¢ e peydAa eMeippata pahakwv popiwv (Bak ka
ouv. 2010). To prkog tou pioxou kai n SIGUETPOG TwV
ayyeiwv eivar ikavorroinuikd. Mmopoulv va AngBoulv
péxpl kar 14 cm ootol amd 1o €Ew xefhog TG wpo-
TIAQTNG OUYXPOVWG e pid a&ovikr (TapawpomAaTIaioq
KoNpvog) A eykdpoia (wpomAatiaiog konuvog) deppa-
ke vnoida mou apdeletal and aveEdptnta ayyeia Tou
iSlou pioxou, mapéxovtag €10l xwplotd TPAPATa Ken-
pvou e tpiodidotato mpooavatohiopd. H drkavBa tng
wHOTAGTNG propel emiong va AneBei, Baciopévn oto
ywviaio khddo tng Bwpakopaxiaiag aptnpiag. H mepio-
plopévn voonpdtnta atn ddtpia TepIoxr] o ouvdua-
OO Pe ta Mapandvw TAEOVEKTAPATA KAVOUV TOV KPN-
pvé autd e€aipetikd katdMnho yia amokatdotaon ouv-
Betwv  otopato-yvabikav eMeigudtwy, 1diaftepa oe
ouvdUaoPoUG HIKPWY OOTIKOV He Peydha eMelypata
pahakav 1otwv (Acero kar ouv. 2001).

Melovektpata tou wpomAaudiou Kpnpvou eival to
TIEpIOPIoPEVWY SIAoTdoEWV O0TOUV Kal N XAUnASTEPN
ToI&TNTd ToU CUYKPITIKE e TNV TIepdvn 1 T Aaydvio
akpolopia w¢ TPOG TN duvatdtnta TomobEtnong
epouUteUPdTwv. EmmAéoy, n Béon g ddtpiag mepioxrig
kaBiotd aduvatn tn AMyn Tou KpnpvoU CuyXpdvwg Je

Tépog 12, No 2,201 1/Vol 12, No 2, 201 |

Scapular osteocutaneous flap.

The scapular osteocutaneous free flap (Swartz et al.
1986) is based on the circumflex scapular artery and
vein being a part of the subscapular system of flaps.
Moreover, the subscapular system of vessels offers the
possibility to raise a chimeric flap including the scapular,
latissimus and serratus flaps for the reconstruction of
highly complex defects thus avoiding the necessity to
use various simultaneous free flaps.

The scapular flap is the most versatile flap used for
mandibular reconstruction in case of large soft tissue
associated defects (Bak et al. 2010). The pedicle length
and diameter are good. Up to 14 cm of bone of the lat-
eral border of the scapula can be harvested together
with an axial (parascapular flap) or transverse (scapular
flap) skin island based on independent branches of the
same pedicle thus allowing for separate three-dimen-
sional orientation of the flaps components. The tip of
the scapula can be also raised, based on the angular
branch of the thoraco-dorsal artery. Limited morbidity
at the donor area and the mentioned advantages make
this flap very favorable for the reconstruction of com-
plex oro-mandibular defects, especially in case of limit-
ed bone defects associated with large soft tissue
defects (Acero et al. 2001).

Disadvantages of the scapular osteocutaneous flap are
the limited amount of bone available, especially in
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TN XEIPOUPYIKY EKTOHNA WG avTPeTwmon pe dUo opd-
dec.

AANA OEMATA

‘Ortav n extopr] mepihapfdver tov kOvOUAo, n amwAeia
g kpotagpoyvabikrig didpbpwong (KIMA) pmopel va
TIPOKAAEOEI aMOKAION TNG UTTOAEIMPATIKAG KATw yvd-
Bou, Siatapaxr) ot olykAeion kar Suoxépeia omn
pdonon. O otéxog g amokatdotaong eival n diatr-
pNon Tou €UPOUG TWV KIVACEWY Kal NG OUYKAEIONG.
‘Exouv Trepiypapel SIAQOPETIKEG TIPOOEYYIoEIG otV
anokatdotaon G KI'A kar to 6éua mapapéver umd
oulrtnon. ‘Exouv xpnoipomoinBel aMomAaoTikd UNIKG,
aMd avagépovtar péhuvorn, amokdhuyn kai didPpwon
MG kpotagikig yAqvng (Disa kar Cordeiro, 2000).
Autoyevr) Jooxelpata OTwe Tta TTAEUPOXOVOPIKA XPn-
olporoloUvtal Petd and ektopr] KahorBwv dykwv ald
Sev evdelivuvtal dtav amarteftal CUPTTANPWHATIKY aKT-
voBepareia (Bak kar ouv. 2010, Xingzhou kar ouv.
2010). Katd ) yvwun pag n diapdpewon tou TeNKoU
TPANATOG TNG amokatdotaonG WOoTe va WIKETal Tov
KOVOUAo, pmopel va eivar pia Adon.

H oe Seltepo xpdvo amokatdotacn Mapapével pia
TPOKANGN. H ouAddng plkvwon twv 1otwy, n mponyn-
Beioa akuvoBepaneia, n amouocia ayyeiwv- dektwv petd
and mponynBeioa xeipoupyikA 1) n armotuxia mponyou-
pevwy arokataotdoewy pe Kpnuvoug eival coPapd
mpoPAripata. Or otdxol tng og Seltepo XPAvo armoka-
tdotaong eival idlor e TNV Og TIPWTO XPAvo amokatd-
otaon. Eivar epiktd texvikd va xpnolporoinbouy ehed-
Bepol kpnuvol yia arokatdotaon o SeltePo XPAVo
aMd aut eivar meploodtepo epywdng Kal Xpeldletal
TOAS oxoAaotikdG oxedlaopdg yia va amogeuxbolv
emmhokeg (Iseli kar ouv. 2009, Pirgousis kai ouv. 201 1).
H peteyxeipnukr akuvoBeparneia pmopel va mpoka-
Aéoel 00TEOaKTIVOVEKPWON KAl dGAMa TmpoAuata omwg
fvwon, TpIoPd KTA. Autd Ta amoTeAéopata TPOKAAOUV
onpavtiko Asitoupyikod meplopiopd. H cofapr| ooteoa-
KTIVOVEKPWON HETd amd amotuxia tng ouvtnentkig
aywynG QvVUPETWITICETal OAPER PE TUNHATIKY EKTOWN
Kal amokatdotaon HE  AyYEIOUHEVOUG  KPNHVOUG
(Torroni kar ouv. 2001, Bak kai ouv. 2010, Jacobson ka
ouv. 2010).

H Aertoupyikr] oSovtikr} amokatdotaon Pe OoTEOEV-
cwpatolpeva ep@utelpata eival  avandonacto
TPAMa TG amokatdotaong TG Kdtw yvdbou. Omwg
éxel mpoavapepBel, N kataMnAdtnta yia tomobgtnon
00oVIK®WV  eppuUTeUNdTwy TaiCel kabopiotikd  pdAo
otV emAoyr| tou ootikoU Kpnpvou. H armokatdotaon
He epoutelpata oupPdiel emiong ot Asrtoupyiki
EMAPKEIT TOU KATW XefAoUG Kal To Adyo, PeAtivvovtag
v noidtnta Cwig tou aoBevry (Navarro-Cuellar kai
ouv. 2006), pohovdt To AsitoupyIKO aMOTEAECHA TNG
TPooBETKAG amokatdotaong propel va meplopiCetal
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women and the inferior quality of the bone in compar-
ison with the fibula and the iliac crest with limited suit-
ability for implant placement. Moreover, the location of
the donor site makes impossible to harvest the flap
simultaneously with the ablative procedure as a “two
team approach”.

OTHER ISSUES

When the resection includes the condyle, loss of the
temporo mandibular joint (TMJ) can result in
mandibular deviation, malocclusion and difficulty with
mastication. Aim of the reconstruction will be to main-
tain an adequate range of motion and a correct occlu-
sion. Different options to repair the TMJ have been
described but it remains a controversy. Although allo-
plastic materials have been used, infection, extrusion
and erosion onto the temporal fossa have been report-
ed (Disa and Cordeiro, 2000). Autogenous grafts such
as costochondral grafts associated with the reconstruc-
tion have been used after resection of benign tumors
but are not indicated in case of adjuvant radiation ther-
apy (Bak et al. 2010, Xingzhou et al. 2010). In our opin-
ion, modeling of the proximal end of the reconstructed
mandible to mimic the condyle can be a good option.
Secondary mandibular reconstruction remains a chal-
lenge. Tissue scarring, previous radiation therapy, lack
of recipient vessels after previous surgery or failure of
previous flaps are major problems. Goals of reoperative
mandibular reconstruction should be similar to the ini-
tial reconstructive goals. Secondary free flaps are tech-
nically feasible and can be useful for the secondary
reconstruction of complex defects (Iseli et al. 2009). A
thorough workup and surgical planning are critical to
avoid complications (Pirgousis et al. 201 1).
Postoperative radiation therapy can cause osteora-
dionecrosis and other problems like fibrosis, trismus
etc. Severe functional limitations can be associated to
these effects. The problem of severe osteoradionecro-
sis after failure of conservative management is current-
ly approached with segmental resection and recon-
struction with microvascular flaps (Torroni et al. 2001,
Bak et al. 2010, Jacobson et al. 2010).

Functional dental rehabilitation with osseointegrated
implants should be an integral part of mandibular
reconstruction. As mentioned previously, the feasibility
to accept dental implants plays a key role in the selec-
tion of the bone flap. Dental implant rehabilitation also
contributes to the improvement of the lip competence
and speech thus improving the patient’s quality of life
(Navarro-Cuellar et al. 2006), although the functional
results of the prosthetic rehabilitation can be limited by
other factors such as sensory disturbances and associ-
ated soft tissue resection. A critical factor is the status
of the tongue and the ability to manipulate food.
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ané dMoug mapdyovieg dnwe ol alobnuikég diatapa-
XEG Kal N ouvoddG ektopr] paAakwv 1otwv. Evag kpiol-
pog Tapdyovtag eival n ASrtoupyikr] KAtdotaon g
yAwooag kar n duvatdtntd g va xeipiCetal v TpoeH.
H axuvobepareia propel va mpokaAéoel amwAeia
eppuTeUpdtwy. H og mpwto xpdvo, padi pe v aro-
KQTAoTATIKY XEIPOUPYIKH, TOTTODETNON TwV EPQUTEUPE-
TWV EMTPEMEl TNV EVOWUATWON TWV ELPUTEUPATWY TIPIV
NV EPQAVION TWV ATTOTEAECUATWY TNG HETEYXEIPNTIKAG
aktvoBepaneiag (Cuesta kar ouv. 2009, Bak kar ouv.
2010).

2YMIMEPAXMATA

H amokatdotaon tng kdtw yvdbou eivar mpdkinon. H
HIKPOAYYEITKY XeIpoUpYIKr efval, oApeQd, n KaAltepn
pEBodog yia Ikavorointikd aloBnTikd kai Asrtoupyikd
aroteAéoparta. Kipieg Odtpieg O€oeig ayyeiolpevou
oaotou eival n mepdvn, n Aaydvia akpoogia Kar n wpo-
TAdTn. H emoyr| Tou kpnpvou BaoiCetar ot Béon kai
10 péyebog Tou eMElPPAaTog Kal oTov TUTTO TwV 10TWV
mou TepIAdpBdvel N extopr]. AMEG ATTOKATAOTATIKES
pEBodol OTwE Ta Pn ayyeloUpeva ootikd PHOOXeUpATA,
ol TAAKeG YepUpwong A ol Jioxwtol kpnuvol Bapuivo-
VIal PE TIEPIOOOTEPEG EMMAOKEG AMA priopolv va
EQPAPHOOTOUV OF ETIIAEYHEVES TIEQITTTWOEIG,

Metdgpaon: I'p. Bevétng, Emikoupog Kabnyntrig AlNO
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