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An Algorithm for Oro-Mandibular Reconstruction
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ABSTRACT

Hn’nmll] sk buler defies! may rawalt feom tu:lnr
rmechoa, trmms, aflsmmalion (calcomychiEza) or fram
cateorsdimerrcas. The delcoiy lell capocaly afler shiatve

wargicel procedures are comprmie dafecly mescaled with
loun off auther the ool covernge, e izner liag ar belh af
hem (eromend brale defech) Dot g e besdy of mamdibde
differ (rom the defacis of the mam of mandble md boik
differ fram tha defect affestng the T8 (emporemaniinle)
jerein. bdnbgrant defocty sre reee difficell by be nocmsiracied
e the bangndeiects e Iy whaer poalepersive sadiskon
1 meaded The mze of the defeol wffecis the recorairician
sptien. The gemerml cradkbtion of the paticet o gler @ very
enpariant festar in chossing the sesonsireclion epticn. 'What
sompicnies ke rezonainedion eve mare @ e need o ralere

the Parctar (e spesch, B meslicalita el e ool conli-
rence| mn addiiion o the fom Ihl:bdwllml:lnﬂ'l‘.ﬂ;d‘
ac lJ.u:-r'E!lrr. whech holy trandwiag sl the previcady mn-
hored wmacinizd fecier mlo 8 seggical plan

INTRODUCTION

Chre-prazditalar defects ame wsually che result
of ablative caooss surgecy, bat are zlse caused by
trauma, infecticz and ostdoredionscrosis. The
mandibls functons to provids stmacmural o t
for tis floor of meouth, tongoe a=d lips a=d the
mchils bezy plate-form far the testh, allowing
chewring 15

MMandibular defect from trausmoe 2re ofenomas
scraightforward as the defect is wsmally prasent
priar to the recomstroctive surgery. The surgeon

must be pweme of the potsnial chamgs in ma=dibmlar
2=d soft tiswoe blood supply o the maun=. Alse,

docomentation 2=d plamni=g for neure] deficits ars
critical 1z achieving che optinial mecezstracion.
[deally dedfizitive reconstroction shewld wait unal
all nop-viahle tissus kas demarcarsd (1.

Involrament of the mandible writh camcaris 2
dizgoosis that is ofien made based co clinical
imprassios lemszied by radicograpkic svalna-
teoz (CT scae, Panorex and MBI ral of cances
often necessiiate Loss of mamdibalar contimmity and
e creation of soft tisme defect: that can includs
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tha lips, The mentmm, the cheak, the foor of momth,
tha tongue and the phary=x [].

Tower wt al., [¥] proposad the HCL clasification
systam for the mandibular dafects. This EYEIRM
]:lr|:|'.'|.:]n| sxtremsly sinwple methed of clhssifring
the mandibualar dafects. Dadfect “C7 inclodes the
sotire ceotral mandisla bearing the canime and
incisive testh. Dlefect “L" means Lateral sagment
dufect withent affecizon of the condyle. Defect
“H meazs lateral segmen: Safact dncladizg tha
comdvla. In thes svwteen there are cely sight possible
bamy defcss; C, L, H, LC, HC, LCL, HCL & ECH.

T tiis bomy classification i added soff issus
affection. Whez the bone only s affectad tha lamer
“o” is added. Whan skin iz affectad the Jettar “s”
is added. Whea mucosa it affaced, the letter “m”
is added. Wien both skin 2=d smcoss 2re affectad,
“sm” ts added [2,35.

Anziomical classification of mandibales defacts
based om the locatios 2=d size of the mendikls and
soft tissue (intracral and cusemeons) defects 15 mot
soough to plaz for mcomstrocton. Ioclesion of
zssociated climical vanizbles into the plex & wary
imzporiant [t i+ essengzl oo cleerly undarszizd tha
deduct pathology (eoigs or malignant). The patient
239, co-morbidittes, preficencs and mootivation are
2lso imzpestent. The condition of the ipsilateral
neck vasculatuze should be keonm bafoss secon-
smaction [L4].

A multidisciplmary teem skould assess and
truat the peticat with an imtacsal, cotaneons or
asseons melignancy that will require ssgmantal
rasection of the mandible. The team consists of
head amd neck surgeons (otolannealogrsts), plastic
susgeoms, maxilafacial prothodontists, radiation
oncologists, medical oncelegists, adiclogists,
pethelogists, speeck aod eocupetiozal therapists,
insezmists and paychelogists (4.

Thae tdeal recomsmucton restoms e prenpera-
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tive appearsmce 2od ccclosive relatic=ship, tha
cozapetencs of the oral sphincter and the ability 1o
chow e=d swallow food 2md allows for dental reba-
bilitatioz ezd pormal spesch [5]. Therefors thae
FIrgeon ooust met only amempt o mstons precpecang
zqsthatics bal alio precperative funciiom.

Ths reconstruction cptions fmclede; no by
reconsiruction, plate reconstruciiom, moa-
vescElarizad and vesculanized bozs g=afts (1)

S gneniz] me=ditmlar eocestnactioa by diszac-
ticz osteogenssis was first wied expenmanially by
Costantiza gt al., then by Anni=s gt al., 2=d foosson
and Siemssan, (081 Clinical applications were than
fallowarad [R0-25].

The 2zatoamical classification that depsnds caly
om the site, size and tssue invobved and tzmomas tia
rssocizsad clinical fanmas will not prosids :dequan
planning for reconstmucoon. The 2im of this wock
15 to desiz= an algocitine datinchides all ananomscal
and cli=ical variztles and #t the same Ses sizplisy
decisioz-making azd planning for ideal cro-
menditezlar recomstraction.

PATIENTE AND METHODS

We cpsmaied oo mventy-fowr paceats for mao-
ditralar mconstmection. Fight were femalss and
sixtean wers males. The eticlogy was ceummatc in
fier canes all of them wars mzles. The sticlogy of
tha mxandibular defect i the rest was tumer sxcizion.
As regands the segmoests affected. the cextral seg-
et was afected 1= six patisots, Hemi panditelar
affection in ni=e caves, latemal sagmeant affsction in
ming cases. [0 ooe case of hemi-manditalar affection,
the skell base was afected too

Soft tissne coverage included: Sree recius abde-
mizis 2od fres aed pedicled latisiimus dorsd as
mentiongsd bafors and skiz paddle ovrer the vascu-
lazizad See fibula, Soft tissus lining inchuded tozzae
flj: padiclad plarys=oe and starnomzstodd Haps

frae latissmes dorsi fags.

Table (1) shows six moonsmactios catepoTies.
For qach catepary tie teble shows the reconsizuction
optice, the nember af cases, the dafect site 2=d siza
1=d the ttms of reconsimctics.

In twro of the three fres wascularized fitmlae
{Fig. 1) vectical (height) dismacton was dooe for
tha fibvalag latar on (Figs. 2.3 4}, [z==-oral disactors
ware wiad

Frew vasralanzed it madts ware skaated wnth
the frwe ladssimms domsd faps (ouseomrecutzneons
faps).
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Frea nom-vascularized b and costal cartilags

{12 coz) were msed for bemamandibalar defect in

ritans wha mefussd fres vaienlarized boze graf
(Fige. 3 & &)
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RESULTS

From the mazegamant of thass casss azd from
Teviewing the Hierafure we ware 2ole o desizo an
algoritem for papagemant of 2oy oro-mandibutar
dafacts. The algorittm inchuded 21l variables that
aifect the plan for reconstracoon 2=d 2ll the recoo-
struction options. We had fwo pertial bone infec-
tiges in cases of free noo-wascularized bons grafis
that zesded debmidement 22d berled. Exposure of
the recomstroction plates cccwrred in two cases.
Parttal limizg loas coonrred iz 2 case of fee lads-
simus. The algerithm for pmandibader recomstroction
is as fallow:
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Fag. (4% Fenceamic view o show the vesaulenzed Bhala fized by

mix i scraws mnd the dinnecied ssgmeal sftes full dis-
tﬂrl::h_. dreing de conechdefion phae

{1} Imofay freo vaeslensed flela 11
s tarel mandilralar dafect. i

Fig. (3 insmned daimocte fied aver the vasadenzed Ehefe P52 (55 Foee mos-vnsciieized conte-cheadral grafl shaped
after henzorisd eleafony b morawe the heght of Ey racomiraclion glale.
e recoratmcied rentl sogament

P, (¥ Actvalion of tha urlemal distrecter baivee ol mum Fog. {6k Inss¥ayg e free moe-veacubei md coale-chorkal
of tha woend o imuee sdogeain miesiomy prafl mis bem-msadbeler defect
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Explamarion of tha alporitive:

- The lataral defecss in the algosithm meaz thae
latazal segmemt (L) defects and the bhemi-
mendibalar (H) dafects as dascribad by Jearar ot
al. [

- Tew cemial (T} dafects molnde the wofme cemiral
mandible bearizg the cani=s a=d izcizive toath.

- Bemign defacts affect mai=ly the boos and spara
ths soft tissues Sometizes soft tssnes ame af
fectud 25 iz trammatic defucts. [n these cases,
soft theasue reconsTactions ars alio zeaded

- Malignant defect: are nsually cozoposite. There
will be 2 naed o recomstruct soft tisses too.
Defacts are nsually imadisted or will need fma-
diztiem. The gezeral conditices of the patants
ara wrnally peor

- Imadiated defects will not accept fres nom-
vasculanzed booe grafts even if the defucts are
lass than ¥ ¢ in size.

- Hop-irradizted defects leswer thaz J ocm in stze
could ba seccassfully mecomstrocted otk fraa
noo-vasculanzed bons grafts.

- Dufacts larger thez § ooz Bave to be reconstucted
by fres wasculamzed bone grafis to mstore
preoparative 2esthetics and fonctions. Padicled
vassularizad bonag grafts will restors preoparativa
fonctton bt mot aestiecs.

- Cemizal defects should be recozsiructed by bons
grzfis and mever by plates alozs

- Batwe of bardware failure imcreases in laceral
dufects Jarger thaz ¥ cz. To increase sucoess
rate, vasculerized bome grafts Bave o ba msed.

- Ix mon-fit patients, compasits lateral defacts can
be mazaged by pedicled vescularized bome gmafis
and soft tissues, reconstroction plakes and soft
tissmes of ewen by soft tosnes alone (withost
hony recoastruction).

- Tkx czly opten to recozstuct composits central
defacts in mom-fit petizots is the pedicled wascu-
larizsd bome grafis if the precperative fmciion
is to e rastored.

DISCUSSION

The gozls of mandibalar reconsiracton includs
noormal zppearance apd fuoction. The norzoal ap-
pearance can be obhized iz most casss provided
that ooly the me=dible is missing stzaply b restoe-
ing tha comtour of the lowser bardar of the mandibla
114

As regards the fonctiom, the patisnt must bave
zot caly retezticn and full range of motice of oth
tempore-mendibular podnts [THET) bt alse zormal
muscls function and plinhle soft tissme that permat

I/ An digarithn G Oro-RMandibulor Beoanelrsdiion

the patent to weer denters of mderge seccessfal
demtal izyplaztation. [f the patienf is mussng we
omly tihe mandihla bt alse the Lip, the chaak, the
tongree and the carvical skin, a normmal appearaza
is highly u=likely ragerdless the skills of the re-
comstmuctive pergans [16

As mentioned whovs the ecomsiructicn options
inchude; no bowy reconstroctioz, plate recomsmac-
tiow, non-vascalesized and wasculanzed bone gt
[1]. Distracticn csteogenasis is 2 ralarively new
option -1

The no b=y reconsmaction opticn was meed in
2 hanzi-masditmlar mandibalar deface case. Tha
defoct was managed only by soft desm reconsmmac-
tice nsimg frea rectns abdoaginis. The padeet with
this defect had skall base tumor and co-morbid
coedidon and could net wittstand long eperation.
This was conststant with Farwell apd Fusra= pub-
lication [1), who stated thas latesal defacts can ba
menzged withowt bony reconstruction in patianss
with co-meshidices. These pasients can still main-
tain adeguets speech and swallowing bat with
disrurbancas iz facial combomr.

Cn tha other Band e did not use the =o recon-
stmuctics optos iz ewy of the ceztral manditmlar
defacts segardless the ganemal condition of tha
patiszts. Azterior mazdibular arch resection
“segmant O withont recomstruction, resals in
stricking fnctio=al and assthetic medhidity “Andy
{Femap deformaty”. Thass petemts bave mizjor prob-
lomns with oral competemos. setizg, speeking and
swallowing [1].

Recoostnectos plates wem msed for manags-
mant of nine patwsats with latsral and Bemi-
mzndibular defacts. Plates allow mmmeadiate recon-
struction of the mandible withoawt domar site mes-
bidity. Tha sizes of the managed defects wers
vemabla (3-14 cm). The plan was to tenzporary use
plates o large defects o mop-fit patients with
possibility to secoodary reconsiroct the defects by
bone Frafts when the gemeral condiion inzpronre.
Shor-term follow wp was soccessfl.

Arden et 2., [17] evaluated the success rate of
plate reconstructon in lataral defacts agaizst tha
sire 2nd uxta=t of the original defects. This stady
showed that patisnt Witz losses gowater than F cm
bad 2 dremezsically morsased Eardwars complicetion
rate compared with those patients witk smaller
bony defects. Thae ideal paticnt witk 2 lags thaz J
cm hoay defect e=d small soft tissue defect had a
10% complication rate compesed with an £7%
cozplicaton rate iz patient: witk largss booy 2nd
soft tissue dufects.
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W e oenver used the recomstmaction plates
tlone to reconstruct central mandibular dafacts.
Boyd at al. (18] formd out that the greessss mun=bar
of complicatios = oocurrsd o patisncs with anrior
segmant defects whan meneaged by recozstruction
plates 2lone. Wharses patiset with lateral defects
had onty 5% failers rate, antarier defects had a
30% failure mte.

This &fferencs i= the parcemizes of failare rate-
berarasm the ceotral and Dateral defects-was bypoth-
wsazad by Boyd at al, [19] to be das to two faciors.
T first & thes discommectvon of all moath-opeeing
mmscles resnlong-in pless msing up and actizg like
2 chease custer teough the soft gsous fap or subtems
lima Tha wecomd is that denervation of the loanar
lip =msculatuze causing patzlous. incomirme=s lips,
which act by grawiiy to pull agaizst and exposa
the plate. Tharefors, they comcluded that patisats
with aofenor segzuent defects skould be recon-
structed witk booe if 2t all possikla

Eigid ma=dibrlas fxasion nsing 2 reconsmruction
plate permits nop-vascalanzed bone grafting wedar
ideal circumstznces. Thess inclode small defect
less tha= 36 cm, mi=imal or ne eral contansmazion,
no scaring of tradiarion of the recupiant bed and

will-rasculasized cover [1.20]. We used free non-
vascularzzed tliac boos iz two cases (4 & 5§ cm)

r=d fres noz-vascularized ribs with oo wathost
cardlages in thres coses (3,617 cnz). The 12 cm.
dafect was ot ideal f-:-:r racomstriziian by naon-
vascularized graft et the _:-.ll:i:-n'.:'nfu:d'.'h;-:-pl:i:-n
of wasculerized bone graft azd is baing fallowed
up.

Crur resmlis weow satisfactory despite thet otar
studies have shown thet reconstroction nsi=g non-
veicularized bone grafts is geosmally vorelatls
siez whan recomrimzction plates am wsed [21.23].
These smodies together with the high smeosss ram
of vascularized bone grafts, socouragsd mazy
ceobars oo mse vascalanzd tons gTadis even undar
thase vdsal comdsticms [LE].

W used frea vascnlarized bone grafts in seven
dafwcs. Froe vascularized Sbula in dhrao casss and
e vasculamizad rib camried with lagssizms in four
casss. The resnlis wers consistans with shose in
the Staramee [23,24].

The mandibalar defects were relizbly recon-
stmacted with ransfurs of fres vasculadzed b,
filezla, ilfec boma, midies and scapalz [23-17). Success
mate of fres flaps excsads 50%: even n oradizted
bads [2,24 26-32].

Wi parformed verical diszaction in bogizomtally

137

placed fres vesculanzed fibula grafhs to imczease
bone haight for foture csccoitgrated densal tm-
plants. This diszractioz kas bean completed suc-
cansflly nsizg mtracral dstractors. Thas s comsis-
te=t with the dismaction of fes vascularized Gimla
srafts weed for mandibalar reconsmuction by Sicl-
izno et al., and Laain et al., [33,34]

Padiclad vescularized bone grafis that caz be
used = noz-fit patiemts, whe bave co-morbudices
includs pezietal bomes, rits and clamcles [35-38).

Wa did noe inchids thee disracrion esteogazasis
opticn to reconstroct mandibmlar dafect in tha
algesittm beacanss it nesds second operzton to
memove the iztervening soft tssue betamso che
tramepodt segment 2=d distal stemop (docking ste)
fo achieve bons-bome umics [7,811). When this
probla=n is going to ba solved, distractoz esten-
Feoesis cen be added to the algorthm. This will
b vary bapaficial bacazes this opton can be nsed
evan in fradizted mandibles [38,40].

Wa adopied immedizte mconsructios opiton
mn all but four cases. Immpdiate-reconstruction
rapnlts in =apreved catcomes. By avoiding scar
comtraction and the nnopposad mmscls actions,
mzl-alignmeset of the remzining mandibulasr sag-
ment can ba reduced. Secondary aligemans a=d
agstiatic :xmr_cnanhxem::mLLcLJ el
challanging in this sacting espacially after post-
oparaiive radiztion therapy. [n sddition primary
mcomstruction will precheds oparating m 2 fibrotic
tizrue bad with altersd vascularesy. Thersfoss tm-
mediate sizgls st2ge mconstmaction is prafarred
over dalayed [1].

[o traumaitc defects we need immoediate recon-
struction plate followed by delayed boze grafnzg.
This dalay is to e sure that 21l nom-viable tiszoes
ware detridad bafore applyizg bone grafts. Ostan-
muvalitis occarred iz the noz-vascularized bonae
grafis becense of the poor wascularity. Loote plate
is enother cause of cetecaryelitis. Smoking was
ruspoatible for the nacrosis of distal parts of soma

tissun flaps. Radizton dlared wound bsalmg
and led mo plate sxposars.

Thare are memy optices for soft tissue linizg
azdior coverege. These opitons are by flaps deat
are wither pedicled or fres. Exampls for pedicled
flaps are the forebead flaps, the temporoparseszl
fascizl rps pectoralis majer deoe, trapezius Zaps,
fozgue ELIE"I starncanastoid flaps a=d platysma
flaps. In this stedy we used the last three opHons;
the tomea flags, the stermomastoid Hags and platys-
me flaps baceuss they am near-by. do =ot cross
fluxioz areas like the zeck and de mor require
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second opsration for divisics. Exansplas for free
woft tissoe flaps are the radial forear=a fres flaps.
the latemal am= fres faps, the recms abdomizis
flap, the latissinmas dorsd flap e=d the skin paddles
oenar the vascularizad fibala grat. In thes scady we
usad the rectus abdosninis fres faps and the Txtis-
simus dorsi fros flaps becausae they am spandabla,
wasily barvested 2zd with bidden donar sites.

Tkis algerithm allews inchisten of all vaniables
of mendibular defects iz the reconsouction plac
It is differsat from the previcus clessificatioz
syutams 25 the FCL clasmification, whick is based
ua]'_'.--a:l:l.mnnf'h and soft tissue dafects, The
algerithm incledas the patkology, the co-morbidiny
and the radiztion warmkles. Tha plem based oo all
thass varizblas will end op with mcoestracton that
fullfll soth apsthatc and fusctonal goals. Bt we
sbonld know that the task i oot easy. Not svery
flap swocess tnoan aesthatic triumpd. Often the
patient remains deformsed duspite az otberwise
sccassfid procedurs.
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