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ABSTRACT 
 

This chapter 
focusesonmassdisastersthatmainlyarisefrommanmadecircumstances. 
Massdisastersmayarisefromnaturalormanmadecircumstance.Over 
thepastfewdecades,therehasbeenaconsiderableevolutionintraumatherapy,whichh
asdecreasedmortalityduringthegolden hour. There are still issues, though, and 
one of them is 
maxillofacialdamageinapatientwhohashadseveraltraumas.Becausethecraniofacial
regionissoclosetothebrain,cervicalspine,andairway,severedamagetothisareamight
makeitmoredifficulttotreatatraumapatientintheearlystages.Intheeventofmaxillofaci
alinjuries,thestandardstrategiesofairway,breathingandcirculation(ABC)therapyaref
requentlyadjustedorenhancedwithotherapproaches.Inanalreadychallengingscenar
io,suchalterationscomewiththeirownsetofdifficultiesandtraps. 

 

Keywords:Traige;DisasterVictimIdentitfication,Antemortem,Postmortem,Interpol,For
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Road traffic 
injuriesaretheleadingcauseofmanmadecircumstances.Itmaybeasmallscaleaccide
ntormaybemassiveroadaccidentinvolvingthousandsoflivesandspreadacrossmam
motharea.Themostfrequentreasonforpatientstoappearinanemergencyroomortrau
maoutpatientclinic is roadtraffic injuries to the craniofacial region.At least 
oneoutof 
10peoplekilledonroadsacrosstheworldisfromIndia,accordingtotheWorldHealthOrg
anization[1].Intheyear2021,therewere4,12,432recordedtrafficincidentsinthenation,
resultingin1,53,972fatalitiesand3,84,448injuries.Regretfully,theagebracketmostse
verelyimpactedbytrafficaccidentsis18to45,whichmakesuparound67percentofalluni
ntentionaldeaths 
[2].TheMinistryhasalsobeenworkingonidentifyingblackspotsonnationalhighwaysan
donshorttermandlong-
termrectificationoftheseblackspots,throughitsorganizationslikeNationalHighwaysA
uthorityofIndia(NHAI)andNationalHighways&InfrastructureDevelopmentCorporati
onLtd(NHIDCL)[2]. 
Theseinjuriescanrangefromstraightforwardnosefracturestoseverefacialcommunic
ation,andtreatingthemcanbequitedifficult. 
Thepresenceoftheupperairwayandcloseproximitytothecranialandcervicaltissues,w
hichmaybeconcurrentlyimplicated,aggravateinjuriestothis highlyvascularizedarea. 
Whilethereisafairlywell-
establishedstrategyformanagingrespiration,circulation,andairwayinnon-
maxillofacialinjuries,injuriestothisregionhavefrequentlybeendiscussed.Commones
tboneaffectedwasnasal,mandible   followedbyzygomaandmaxilla[3]. 

 

2. CAUSES ANDRISKFACTORSANDFACTS 
 

2.1 Causes 
Numerousfactorscanlead toatrafficaccident, 
includingspeeding,usingacellphone,drivingwhileintoxicatedorundertheinfluenceofd
rugs,overloadingavehicle,poorlighting,runningaredlight,passingtooclosetothecar,d
isregardingtraffic laws,badweather, drivingonthewrongsideofthe road, defects in 
the condition of the motor vehicle, faults of cyclists 
andpedestrians,etc.Roadaccidentsaremulti-
causalandaretheresultofstrongandintricateinterplayofvariousfactors. 

Thesecanbroadlybecategorizedintothoserelatingto: 
(i) Humanerror:Alcohol, 
(ii) Roadcondition/environmentlikepoorweatherconditions 
(iii) Vehicularcondition. 

 
Humanerrorsincludeundertheeffectofalcohol,recklessordistracteddriving. 
Environmentalconditionsincludepoorweatherconditionslikerainfallor winter fog. 
Amajorreasonisthetimeofthedayasmajoraccidentshappenatnighttime.Poorlighting
conditionsonroadsalsoleadstoincreasedpercentageofroadaccidents. 
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Road traffic injuries are the eighthlargestcauseofmortalityworldwide. WorldBank 
underscores a distinct co-relation between socio-economic status and 
roadusepatternsinlow-andmiddle-incomecountriessuchasIndia.Mostcommon 
mode of accident of two-wheeler was side-on accident, followed byhead-
oncollision[3]. 

 
2.2 RiskFactors 
Themostcommonriskfactorsinclude: 

1. Safetrafficrulesandapproachtoroadsafety 
2. Speedlimits 
3. Influenceofalcoholandotherpsychoactivesubstances 
4. Usageofhelmetsincaseofmotorcycles,seat-belts,andchildrestraints 
5. Distractions 
6. Unsafehighwayinfrastructure 
7. Vehicles:basicstandardsofairbagsandseat-belts 
8. Delayinpost-

crashmanagement:Delayinreachinghospitalisofprognosticvalueandassess
esthetraumacaretransportsystem. 

9. Trafficlawsenforcementinadequacy 
 

2.3 Facts 
HerewehavediscussedfewnumberswhichRoadAccidentsinIndia2021reported[2].Roa
daccidentsareresponsiblefor: 

 422deathseveryday 
 18deathseveryhour 
 Thenumberofdeathsonaccountofroadaccidentsincreasedby 

16.9percent. 
 India shares only one percent of number of vehiclesglobally but 

itaccountsforalmost11%deathsduetoroadaccidents. 
 Two-

wheelersaccountforhighestshareroadaccidentdeathnumbers(45percent)i
n2021followedbyCars,Taxis,VansandLMVvehicles(12.9percent),Pedestr
ians(18.9percent),Trucks/Lorries(6.2percent),Buses(2.0percent),Autoric
kshaws(3.9percent)andothermotorvehicles(6.6percent). 

 Thesinglemostimportantfactorresponsibleisoverspeedingthatled to 71.7 
percent road accidents and 69.6 percent deaths in roadaccidents. 

 
 
 

2.4 TraumaManagement 
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Manyspecial  agenciesare  involved  in  a  disaster  response  and  it  is 
thereforeimportanttoacknowledgefunct
ionandsharedresponsibilitiest. 

andappreciatefortheirveryimportantDuetou
ncertaintywithregardtothe 

extentofdamage,disruptionandlackofreliableinformation,thereisoftendifficulty 
establishing an immediate emergency response following a massiveaccident. Co-
ordinationatlocal,regionaland/ornationallevelsisimperative.Effectivesynchronizatio
nofadisastermitigationoperationcanonlybeensuredifafullyfunctioningcommandand
organizationalstructureisdeveloped. 

 

2.5 ChainofSurvivalElements 
Oncecardiacarrestisidentified,the 

 
AmericanHeartAssociationgivesthe 

followingsixelementswhichcanimpactsurvivalofvictimswithcardiacarrest: 
 PreventionandPreparednessforearlyrecognitionandimmediateresponse 
 ActivatingEmergencyresponsesystem:shoutingforhelpandcontactingloca

lemergencyresponsenumber 
 HighqualityCPRandifavailabledefibrillation:Bystanders  

whoarenottrainedcandoHandsonlyCPR 
 Advancedresuscitationinterventions 
 Earlyandquicktransfer 
 Postcare 
 Recovery 

 

 
Fig.1.ChainofSurvival Elements 

 

Ensuringthatinjuredpatientsreceiveprompt,well-coordinatedpre-hospital 
treatment  is  essential  to  improving  the  overall  results  of  trauma  care 

delivery. Pre hospital treatment has to be secure and prompt. The pre-
hospitalrescue should take as little time aspossible. Pre-hospitalcare offersa 
verybroadrangeoftraumacare,yetitpresentsseveraldifficulties. 

 

2.6 InitialapproachinPre-hospitalCare 
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Thefollowingfourgoalsare centraltothe 
firststrategyinprehospitalemergencycare,particularlywithregardtotrauma: 

1. Sceneevaluationforsafety 
2. BriefPrimaryAssessment 
3. Resuscitation,Urgentintervention,andtriage 
4. Quickvictimtransport 

 
2.6.1 SceneEvaluation 
The“Safety123”approach”shouldbekeptinmindwhileprovidingprimaryprehospitalc
are. 

1. SafetyoftheRescuerorProvider 
2. SafetyoftheScenemustbeensuredanditcomeswithexperienceandtra

ining. 
3. Safetyofthepatient 

 
2.6.2 PrimarySurvey 
InIndia,traumacareisbasedonAdvancedTraumaLifeSupport®(ATLS®)whichlayst
heABCDEapproach[4].ABCDEstandsfor: 

A-Airway 
B-Breathing 
C-Circulation 
D-Disability 
E-Exposure 

ItisimportanttonotethatthisABCDEisageneralapproachfortraumapatientsandformor
especificspecialneeds,specialiststeammustbeconsultedforadequatemanagement
dependingonthetypeoftrauma 
[5].Relevanthistoryandinformationshouldbecollectedandnoteshouldbemadeinter
msofGlasgowComaScale(GCS).A10-
secondassessmentbytalkingtothevictimshouldbedone. 
Chinliftorjawthrustmanoeuvre,suctioning,oxygenmaskplacement,Preparationford
efinitiveairway,auscultationandpercussionofchestshouldbedone.Hemorrhagesho
uldbeidentifiedandcontrolledandifneededIVTranexamicacidshouldbegivenneedfo
rbloodtransfusionshouldbenoted.Alltheclinicalfindingsshouldbedocumentedforco
mmunicationtothetreatingphysicianattheemergency/traumacenter. 

 
2.6.3 GoodSamaritanLaw 
InIndia,GoodSamaritanLawwaspassedasaBillbytheHon’bleSupremeCourtonMarc
h30,2016,givingthe"ForceofLaw"totheguidelinesunderArticle141oftheIndianConsti
tutionfortheprotectionofGoodSamaritansandthenissuedbytheMinistryofRoadTrans
portandHighways[6].Importantfeaturesofthelawareasfollows:- 
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 Itprotectsyoufrombeingharassedbythepoliceandhospitalstaff. 
 Police,ambulancestafforthehospitalstaffcannotcompelyoutodiscloseyo

uridentity 
 Thehospitalisnotallowedtodemandpaymentfromyouortoholdyouincustod

y. 
 NoonecancompelyoutobecomeaneyewitnessforanyMedicolegalcasewith

outyourownconsent 
 

Thishelpstogetoverthebystandereffectinwhichapersonislesslikelytohelpthevictimin
thepresenceofotherpeople. 
Themajorityofthepopulationisreluctanttoassistinjuredcrashvictimsforfearofbeingha
rassedbythepolice,beingheldinhospitals,andhavingtogothroughalotofredtape.Thes
earethepeoplewhocanbeveryhelpfulatthesceneathey 
canalertandcallforhelp,providefirst-
aidtotheinjuredandmakethemostofthegoldenhour,carrythemtothenearesthospital,if
anambulancedoesnotarriveintime. 

 
3. MANAGEMENT 

 
The essentialprinciplesofairwaymanagementdonotchange. 
Nowadays,therearemultiplemethodsavailableforhandlingairway.Nevertheless,nos
olutionisinfallibleandneedtobecustomizedbasedonthespecificcircumstancesandth
eextentandnatureoftheharm.Thiskindofemergencycircumstancerequirestheexperi
enceandtechnicalexpertiseoftheoperator,whoshouldbeabletodiagnoseandprognos
ticateairwayblockageandpossessthenecessarytrainingtoundertakeanairwaysurgic
alprocedure. 

 
3.1 InitialManagement 
The look, listen and 
feelmethodaidsindeterminingthepresenceofairwayblockageandpotentialproblems. 
Whenamandibleisinvolvedinhigh-
velocitytrauma,theswallowingmechanismisaffectedbypainandinsufficientprotective
reflexmodulation,makingithardertomaintainanopenairway. 
Therefore,inordertoavoidaspirationandfurtherpulmonaryproblems,itiscrucialtoshiel
dtheairwayfrombloodandvomitus.Thepalpation of trachea reveals any collapse or 
deviation. Auscultationof larynxshouldbedoneforstridor. 
Animminentdangertotheairwayisexplainedbytheexistenceofanylaryngealstridorortr
achealpull.Itisdesirabletohaveaskilledteamavailableforestablishingrescuesurgical
airwaywhentreatment via conventional definitive airway is less possible. Strictly 
speaking,patientswithcraniofacialinjuriesshouldgetappropriateoxygenationandcon
tinuoussaturationmonitoring,regardlessoftheextentofthelesion.To 
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removefluidsandbloodfromthemouthandoropharynx,ahigh-
volumesuctionshouldbeaccessible. 

 
 

3.2 Airway 
Majorcomplicationinmaxillofacialinjuriesisacompromisedairway.Reducedawarene
ss,drunkennessfromalcoholordrugs,andimpairedlaryngealandpharyngealreflexesc
anallexacerbatetheconditionandincrease the patient's risk of aspiration. Avulsed 
tissues, multiple 
mandibularfractures,dentures,damagedteeth,foreignsubstances,significantglottise
demathatmightendangertheairway,andmultiplemandibularfracturesfurtherworsent
hissituation.Nauseaandvomitingcanbecausedbyswallowedandpooledblood,alcoh
ol,narcotics,andheadinjuries. 
Vomitingcausesanincreaseinintracranialtension,whichinturncausessalivationandbl
eedingthatobstructstheairway. 
Whenpatientsareinthesupineposture,thereisanincreasedriskofaspirationandvomiti
ng.Technicallyspeaking, posterior displacement of the mandible or maxilla in 
individuals 
withnumerousfacialfracturesmayreduceairwaypatency.Airwayembarrassmentcan
alsoresultfrominjuriestothelarynxandtrachea,howeverthesearelesscommon. 

 
4. TRIAGE 

 
Oneofthefundamentalideasbehindtheefficienthandlingofsignificantsituationsistriag
e.Triage,whichreferstothegrouping,prioritizing,andclassificationof 
sickandwoundedindividualsaccordingtotheir 
urgentneedforcare,isderivedfromtheFrenchword"trier,"whichimpliesseparating,cat
egorizing,orclassifying[7]. 
STARTtriagesystemisthemostcommonlyusedtriagesystemusedinUnitedStates.Pa
tientsaredividedintothefollowingtagsred,yellow,greenandblack.Criteria’sincludethe
criteriaincludingtheabilitytowalk,respiratory rate, capillary filling, radial pulse and 
obeying thecommands areused. Based on this system, all injured adults older 
than 8 years are evaluatedusing an algorithmofthesystemin60secondsorless 
(oneshouldaimtoevaluateaccuratelyin30seconds). 
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Fig.2.START 
 

AllIndia  Institute  of  Medical 

TriageProtocol 
 
Sciencesdeveloped  in-hospital  AIIMS 

TriageProtocol(ATP)fromthecolorpattern-basedsimpletriageandrapid 
treatmentprotocolusedindisastersituations[8].Ithastakeninspiration 

fromtraffic-color codes:“Red,”“Yellow,”and“Green”. Thecategoriesareasfollows: 
 Red: Representsalteredphysiologicalparameters,anytime-

sensitiveconditionsorconditionswithincreasedurgency 
 Yellow:Representssemi-

urgentconditionswhereadmissionformonitoring,evaluation,andtreatmenti
sneeded 

 Green:Patientsrequiringminortreatmentandquickdischarge. 
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Fig.3.ATPTriage  Categories 
 

Bazyaretalcametothisconclusionthatnotriagesystemissuperiororinferiorinrelationto
patient’sclinicaloutcome;hencetheyrecommendedthatdifferentcountriesshoulddesi
gntheirowntriagemodelwhichsuitstheiremergencies&disastersdictatedbytheircondi
tions,availabilityofresourcesandreliefmanforce[9]. 

 
5. DISASTERVICTIMIDENTIFICATION 

 

Incasesofmassiveroaddisasterincludingheavymotorvehicleswhere 
multiplecausalitiesarereported,searchingthedeadbodiesisthefirststep 

inthemanagementofdeadbodieswhichismostlychaotic.Thephaseof 
bodyrecoverylastedafewdaysduetodifficultterrains,damagedroads 

and  tough  weather  conditions  not  favoring  the  search  operations  and 
prioritizingaspeedyrecoveryisimportantsinceitfacilitatesidentification 

andlessensthepsychologicalstrainonsurvivors.Bodypartswerehandled 
asthoughtheywereseparatebodies.Eachandeverybodyreceiveda 

distinctidentificationnumberthatnumb
er,andrecoverydate.The 

includedtheteamnumber,locationitemsfou
ndwithineachbodywere 

arrangedintoindividualbagswithsameUIDnumberandaresealedbythepolice. 
Humanbeingsareblessedwithteethwhichnotjusthelpinfunctionandestheticsinthislife.T
heyarecompletelyrepairableinthislifebutalso 

indestructibleinafterlife.Teethhelptheforensicexpertstoidentifyvictims 
andindividualsinapostmortemsituation. 
Forensicdentistryisarelativelynewerfieldwhichhelpstoidentifyteethandrequiresexpe
rtiseandempathy.Inmassdisastersituations,alotofpeoplelosetheirlivesanditis 
veryimportanttoidentifyeachonehandov
erthemtotheirlovedones. 

ofthem,treatthemwithdignityand 
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CoordinationamongvariousbodiesisimportantinDisasterVictimIdentification 
(DVI),wheremultipleagenciesandorganizations,withdiverseandcompetingfunctions
andresponsibilitiesarerequiredtoworktogether.The most crucial thing is to have a 
flexible mindset when incorporating 
DVIoperationsintomultidisciplinaryemergencyresponses.Thiswillhelptominimizemi
sunderstandingandadvancesharedgoals. 
ThefollowingagenciesandservicesformDVIteams:emergencyresponsespecialistsc
onsistingofpolice,fireandambulance;rescueunitsforsearch&rescueinmassaccident
swherebodiesarespreadacrossmammothacres;investigationunitsforcrime&fire;for
ensicsceneandpostblastexaminers;disasterinvestigationunitforairsafety;Intelligenc
eUnit;andmediapersonnelforpublicinformationdissemination. 

 
5.1 PreparationNeededbeforeDVI 
Prior to the people 
beingdeployed,theleadauthorityshouldaddressorreduceoccupationalhealth,welfar
e,andsafetyrisks,eveniffirstresponders,includingDVIstaff,wouldneedearlyaccessto
theeventscene.InIndiamostlypoliceandanthropologistsvisitthesceneandfromtheret
hey pack the bodiesinseparatebags and transfer it to themortuary.Initial 
accidentsceneevaluationincludes: 
 Extentoftheaccidentscene(evaluatingthesize,hazardandotherfactors). 
 Conditionandpossiblenumberofbodypartsorhumanremains. 
 Estimatingthepotentialamountofproperty. 
 Estimatingthetimerequiredforprocessing. 
 WhatotherMedico-

legalspecialequipment,resourcesorpersonnelofexpertisearerequired. 
 Consideringandformulatingamethodologytoremovehumanremain

sandbodyparts. 
 Transportingthedeceased. 
 Safeanddignifiedstorageofthedeceased&propertytothemortuary. 

 
DVIteamshavethefollowingtrainedandexperiencedspecialists: 

 ForensicPathologists. 
 ForensicOdontologist. 
 FingerprintExperts(FrictionRidgeExperts). 
 ForensicBiologists/Geneticists. 
 ForensicAnthropologists 

 
Supportingexpertsincludes:photographerstomaintaindigitalrecord,Radiologists,Int
erviewTeams,evidencecollectionandmanagementteams, 
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mortuarystaff,logistics,liaisonofficers,missingpersonsofficers,ITSpecialists 
andagentsadministratingandmonitoringrecords. 
TheMortuaryreceivedthebodyandthenbodyismovedtotheStores. 
Receptionareahasthefollowingstations: 

 StationI:ExternalExamination:Onlyexternalexaminationofthebodyisdo
ne.Takeoutallthebelongingsandtakephotographsasnecessary. 
Theexternalbelongingsaresegregated,labeledandsealedforthefamilyaft
erpositiveidentification. 

 StationII:DNAandFingerprintcollection:Manynationalidentitycardshas
fingerprintsregisteredtoitandthisdatabasecanbeusedtoidentifytheindividu
al. 

 StationIII:Post  mortem  
Examination:Autopsyisdonedependingonthetypeofdisaster. 
Incasesofmassiveroadaccidents,itismandatorytodocompleteautopsyofth
edrivertoruleoutiftherewascardiacarrestorundertheeffectofalcoholordrugs
. 

 StationIV:Odontology:Here,2ForensicOdontologyexperts 
rundentalexaminationinapair 
examiningonlytheteethandassociatedstructures.Theseevidencesattime
saidinidentificationbasedononepointofagreementondentalgrounds. 

 
5.2 DVIpracticein India 
In India we follow the INTERPOL (International Criminal Police 
Organization)providedpaper-
basedsystemtosupporttheseprotocols,withantemortem,postmortemandidentificati
onformsprintedondifferentcolorstoavoidmisinterpretationwhichfocusesprimarilyon
managing&reconcilinginformationavailableabouthumanremainsatthesiteofacciden
t. 
The INTERPOL 
definesthestepsintheprocessofidentificationofDVIworkflowinfourphases. 
Thefifthphaseisthe“debrief”phasewhichisfocusedonqualitycontrolandtraining. 
 Phase1: 

Scene:Involvesmeticulousexaminationandgatheringdataatthescene. 
Allthepropertiesaretoberecovered,labeledandsecured. 

 Phase 2: Post-mortem Examination: Involves gathering information 
fromthe human remains examinedby specialists to detect forensic 
evidence.This includes fingerprints, palm prints (dactyloscopy), dental 
examination,geneticDNAprofiling,subjectivemarkofidentificationslike tattoos, 
scarsofpreviousaccidentsorsurgicalimplantswhichmaybeuniquetothevictim
. 

 Phase3: Ante-
mortem:Involvesgatheringanybackgroundinformationthatcouldhelpwithident
ification.Dental&medicalrecords,fingerprintsandDNAprovidedbyfamily 
membersorarerecoveredfromthevictims’home,workplaceortheevidenceavail
ablefromgeneralphysiciansorspecialistslikedentists. 
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 Latentfinger,palm&footprints(dactyloscopy)canbesecuredatthemis
singpersons'homeorworkplace. 

 TracesofDNAfromtoothbrushes,combs,garmentswornandnight-
wears 

 Informationonmedicaltreatmentslikeradiographs,fractureandorthope
dicplatesandscrews. 

 Informationondentalrecordslikephotographs,radiographs,castsa
ndtreatmentnotes. 

Items collected from the home and offices are later returned after 
examinationand documentation. Comparingthisdataareusefulin identifying 
apersonpositivelybecausehumanfingerprints,palmandfootprints,dental 
health,andDNAareallincrediblyuniquepersonalcharacteristicsthatmaybeconsistent
ly connected to an individual. Photographsof the missing individualwith as many 
distinguishing characteristics as possible such as scars, 
tattoos,strikingjewelry,andpicturesthatprovideaclearviewof their teeth 
arehighlybeneficial. 
 Phase 4: Reconciliation: Involves comparing, combining and compiling 

allthe data collected by a team of specialists from the scene, 
postmortemexaminationandantemorteminvestigationdatatoproduce 
apositiveidentificationandidentifytheindividual. 

 

6. ROLEOF  FORENSICODONTOLOGY 
 

Asingletoothwithdistinguishingcharacteristicscanbeutilizedforidentification;howeve
r,acompletemouthradiographmightnotprovideenoughinformationforaconclusiveres
ult. 
Thereisnominimumneedforthenumberofconcordantpointsfordefiniteidentification. 
Comparingthepostmortemdentalremainswithantemortemdentalrecordsservesasp
ositive identification. Dental records including written notes, study casts 
andradiographs. Numerouscomplex restorationsserveaspointsof identification.In 
the postmortem data collection, the following dental registration should bemade: 

 Teethpresentintactorsound,filled(restorativematerialspecified),surfaces
,rootfillingandmissingteeth 

 DentalandMaxillofacialProsthesis:-
fixed(implants,crowns&bridges)andremovableprosthesis 

 Developmentalcongenitalanomaliesanddisorders:-
impactions,hypoandhyperdontia,ectopic,transpositionedorretaineddentit
ion,shapeandsizeanomalies. 
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 MalocclusionslikeClassIIorIIImolarrelation,frontalopenanddeepbite>5
mm.cross-
bites,scissorbites,midlinedisplacement,crowdingandspacing. 

 Evidenceofpathologicalchanges:-
jawfractures,tumousrs,majorinfections(sinusitis,osteomyelitis) 

Theante-
mortemdentalrecordscanbeonlywrittenrecords,recordscombinedwithunsystematic
radiograph,recordswithonlybitewings,orrecordscombinedwithfullmouthsurveyand/
oranorthopanthomograph(OPG). Dental data can be accessed usingMetric 
orNonmetric methods.Metricmethodsinclude:Odontometrics,RootLength, Incisor 
and 
mandibularcanineindexandradiographs.Nonmetricmethodsinclude:dentalmorphol
ogyandanomalies,chelioscopy,rugoscopyandpalatoscopy. 
Nondentalstructuresaidinginsexdeterminationareasfollows:mandible 
andmaxillarysinus. 
Duringpostmortemdentalprofiling,wecancommentuponageofchildbycomparingsta
geoftoothdevelopmentwithdevelopmentchartwithhighaccuracy,orusingasparticaci
dracemization,SEM/EDXStoanalyzewithmarketavailability timelineof resins in 
restorative material.Sex 
determinationcanbedonebyvisual/clinicalmethodthroughsize,dimorphism,rugosco
pyandchelioscopy;microscopicmethodsusingbarrbodies;andadvancedmethodsusi
ngPCRonDNAfrompulpfollowedbyamplifyingAmelogenin,SRY,andDYS14genes[1
0]. 
Thestandardized INTERPOLDVI forms should be used to document 
victimidentificationAM(ante-mortem)andPM(post-mortem)data. 
Therearetwoformswhicharecolorcoded. 

 
1. AnteMortemForm:ItiscolorcodedinYellowandisdividedintofollowingcategorie

s: 
100’s:Administrativedata;2
00’s:Nominaldata; 
300’s:Effectsonbelongingsandluggagecarriedbyperson;400’s:Bo
dydescriptionexternalandfingerprint,etc; 
500’s:Medicalfindings,directreferenceofmissingpersonandsamplesof

biologicalrelativesandfamilytreeofbiologicalrelationships; 
600’s:Odontology 
(Figure4);700’s:SupportingInfo
rmation; 
800’s:AppendixDNA,appendixbodysketch; 
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Fig.4.AnteMortem  FormOdontologysection 
 

2. PostMortemForm:Itis  
colorcodedwithPinkandisdividedintofollowingcategories: 

100’s:Administrativedata; 
300’s:Effectsonbelongingsandluggagecarriedbyperson;400’s:Bo
dydescriptionexternalandfingerprint,etc; 
500’s:Pathology; 
600’s:Odontology 
(Figure5);700’s:SupportingInfo
rmation; 
800’s:AppendixDNA,bodysketch,skeletonsketch,radiologicalexamina

tion 
record,examinationrecordofunidentifiedfragmentedremains; 
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Fig.5.Post  MortemFormOdontologysection 
 

Meticulous documentation of the deceased's dental anatomy and 
radiographs,togetherwithawrittendescriptionismust.DVIis amulti-dimensional 
approach in which the working group comprises of forensic andpolice experts. 
Positive identification can take place with support of following:victim 
careandfamilysupport,occupationalcareforDVIteams, 
compliancewithinternationalstandardsandforensicqualityassurancecontrolsandinf
ormationsharingandexchange. Theavailabilityofhighqualityante-
morteminformationfromgeneraldentistsiscriticaltothe successofFO-
basedidentification.Therefore,generaldentistsneedtohavesufficientknowledgeofFo
rensicOdontologyandmaintainproperdentalrecords[11]. 

 

6.1 MethodsofIdentification 
Confirmationoftheidentityofhumanremainsinmassfatalityoccurrencesshould  come  
after  careful  examination  and  appraisal  of  pertinent  and 

trustworthyevidence.Thetypeandcaliberofpost-mortemdatawillvary 
dependingon the extentof damageto human remains, how long they 
havebeenexposed,andanyrelatedchangesintheirstate.Itwillalsohaveanimpact on 
anddecidewhich particularidentificationtechniques may beusedand  which  ones  
are  most  suitable  given  the  situation.  Identification 

techniquesemployedincatastrophesituationsmusttobebasedonsolid 
scientificprinciples,dependable,andadaptabletoavarietyoffieldcircumstancesinafai
ramountoftime. 
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Identification is done based on two means: Primary and Secondary. 
Primarymeansofidentificationarethedirectidentifiersandtheyinclude:frictionridgean
alysis,comparativedentalanalysis,DNAanalysisanduniqueserialnumbersfrommedi
calimplants.Secondarymeansofidentificationsupportprimarymeansofidentification
andarenormallynotsufficientastheonlymeansofidentificationwhichincludepersonald
escription,medicalfindings,tattoos,aswellaspropertyandclothingfoundonthebody.Id
entificationmuch relies on the quality of both Ante-mortem and Port-mortem data 
whichshouldbeofthehighestqualitypossible,anditsqualityshouldbeprocessedatthev
erytimeofcollection,i.e.,earlyintheoperation. 
Based on dental examination, the following four conclusions are possible 
asdefinedbytheAmericanBoardofForensicOdontologists[12]: 
1. Positiveidentification:WhentheAMandPMrecordsmatchindetailswithnoune

xplainablediscrepancies. 
2. Possibleidentification:-

WhentheAMandPMdatahaveconsistentfeaturesbutduetopoorquality,identity
cannotbepositivelyestablished. 

3. InsufficientEvidence:-Whentheinformationcollectedisinsufficient to 
cometoafinalconclusion. 

4. Exclusion:-WhentheAMandPMdataareclearlyinconsistent. 
 

6.2 RecentadvancesinDisasterVictimIdentification(DVI) 
Facialrecognitionisarelativelynewtechnology.UnlikefingerprintsandDNA,whichdon
otchangeduringaperson’slife,facialrecognitionhastotakeintoaccountdifferentfactor
s,likeageing,cosmeticsurgery,useofcosmetics,effectsofdrugabuseorsmoking,pose
oftheindividualanduseofAIfilters. 
Infuture,facerecognitionsystemcanbemadeusingAIwhichwillenableustoidentifythe
deceased 
byidentifyingfeatureswhenafacialimagewillbeenteredintothesystem.Thesystemwill
automaticallyencodethealgorithmandcomparedtotheprofilesdatabasegivingaresult
softheprofileswhichmatchesthemost. 
Eachoftheaforementionedphasesalreadyheavilyreliesonnewertechnologies,andre
searchintothesetechnologiesandtheirpotentialusesiscontinuouslyunderway.Curre
ntresearchintotechnologyforDVIfocusesondatacollectionatthesceneforexample:ca
pturingfingerandpalmprintsdigitally[13];usingradiographictechnologyinthepostmort
emphase[14];dataanalysis,managementandmatchingatthereconciliationphase[15]
;useoftechnologytotrackbothlivinganddeadvictimsofaccidentsusingmobilecommun
ication,radiofrequencyidentification(RFIDs),smartcardsandinternet.Mostexploratio
nsaretoenhancetagging,followingand 
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trackinginscenariosofmedicalcasualtytriage,wheretheonlyaimistopreserveasmanyl
ivesaspossible. 

 
6.3 Barriersin  AdoptionofRecentAdvancesin  DVI 
Foradoptionofanynewtechnology,mainelementwhichplaysroleistheattitudesandpe
rceptionsofusabilityandusefulnesstowardsinterrogatingthesocialpracticesaroundte
chnologyuse.Paper-
basedtoolswhichweredevelopedinthe1960sarestillinuse.Adoptioncanaidinalteringt
hesocialstructuresthatarecurrentlyinplace,buttechnologycanalsobeusedbyorganiz
ationstoalterorsupportthestatusquo.Severaldaysorweeksmaypassbeforethedecea
sedispositivelyidentified,dependingonthetypeofoccurrenceandthenumberofvictims
. 

 
 

7.CONCLUSION 
 

RoadaccidentshavebecomealeadingcauseforfatalitiesandinjuriesgloballywithIndia
beingtheleadingcountryinthisregard.Thehugelossoflifeandattendanteconomicloss
esarehighlyavoidableandrequireurgentmeasurestobeadoptedforeffectivemitigatio
n.Maxillofacialinjuriesposeanimmediatethreattolifeasaconsequenceofitsproximityt
oboththeairwayandbrainandroadtrafficincidentsincreasethedurationofreachingthe
primarycarecentreformanagementmakingitasituationofgreatimportance.Everycas
eisdifferentrequiringandisexactingevenforexperiencedprofessionals.Thecurrentsit
uationcallsforamultifacetedstrategythatinvolvesdepartmentalcollaboration.Althoug
hadvancementsintechnologyandmaterialshavemadethingseasier,emergencywork
ersandsurgeons'promptresponse,sheertalent,andpresenceofmindarewhatreallym
atter.TheMinistryhasbeenputtingintopracticeamulti-
prongedroadsafetypolicycenteredonthe4-
Es,namelyEducation,Engineering(bothofroadwaysandmotorvehicles),Enforcemen
t,andEmergencyCare.Roadtrafficaccidentsarecompensableforwithcorrectiveactio
ns.ThereappearstobeagapintheplanadoptedbytheEmergencyManagement(NDMA
) toward the victim identification process, as the policy framed by 
theNDMAisconcernedwithrescue,relief,andrehabilitation.Thisisbecausevictimident
ificationisamultidisciplinaryapproach,andapolicyshouldbeadoptedby theNDMAin 
accordancewith theguidance givenby 
INTERPOLDVI2005.FurthermorepolicyshouldbeframedtoimplytheForensicExpert
sTeam(ForensicMedicalExpert,Anthropologist,FingerprintExpertandOdontologist)i
nsuchsituationswithpropertraininganddrillstopromotehigherpercentageofidentificat
ions.Inordertoachievepositiveidentification,thegovernmentshouldsetupanidentifica
tionboardthatgathersdatabothbeforeandafterdeathandisbackedbyinfrastructuresu
chasamorgue,triagecenter,identificationunit,etc;andforrapidcollectionofantemorte
mdatatheyshouldalsoapproachtheAadhaarnumberUIDdatabases.Theholisticconc
eptoftraumamanagementaimsat 
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Comment [Bs10]: Recent advances should 
be cost-effective if not it can be one of the 
barriers. 



 

 

 
 

gettingtherightpatienttotherightplaceattherighttime.Sexestimationisanessentialpart
ofthehumanidentificationprocess.Anoptimaltechniqueforestimatingdentalsexshoul
dbesimple,consistent,non-
invasive,highlyaccurate,andreliable.Whilenosuchmethodcurrentlyexists,thesearch
foronecontinueswhileforensicdentistscontinuetorelyuponthosethatareavailabletou
s. 

 
 
 

REFERENCES 
 

1. https://www.who.int/news-room/fact-sheets/detail/road-traffic-injuries 
2. https://morth.nic.in/sites/default/files/RA_2021_Compressed.pdf 
3. Agnihotri A, Galfat D, Agnihotri D. Incidence and pattern of 

maxillofacialtraumaduetoroadtrafficaccidents:aprospectivestudy.JMaxillofac
OralSurg.2014Jun;13(2):184-8 

4. AmericanCollegeofSurgeonsCommitteeonTrauma(2004)Advancedtraumalife
supportprogramfordoctors,7thedn.AmericanCollegeofSurgeons,Chicago 

5. MaryamBagherzadeh,Canada,"Approachtothetraumapatient–ABCDE of 
trauma care," in International Emergency Medicine 
EducationProject,January19,2022,https://iem-student.org/2022/01/19/abcde-
of-trauma-care/,dateaccessed:November22,2023 

6. NationalEmergencyLifeSupport(NELS)ProviderCourseManualforParamedics
https://main.mohfw.gov.in/sites/default/files/Provider%20Course%20Manual 
%20for%20Paramedics.pdf 

7. KoenigKL,SchultzCH.KoenigandSchultz'sdisastermedicine:comprehensivepr
inciplesandpractices:CambridgeUniversityPress.2010 

8. SahuAK, BhoiS, GalwankarS,AggarwalP, MurmuL, NayerJ, 
SinhaTP,MishraPR,EkkaM,KumarA.AllIndiaInstituteofMedicalSciencesTriage
Protocol(ATP):ATPofaBusyEmergency 
Department.JEmergTraumaShock.2020Apr-Jun;13(2):107-109. 

 

18 



 

 

 
 

9. BazyarJ,FarrokhiM,KhankehH.TriageSystemsinMassCasualtyIncidentsandDi
sasters:AReviewStudywithAWorldwideApproach.OpenAccessMacedJMedSc
i.2019Feb12;7(3):482-494. 

10. Maulani,C.,Auerkari,E.I.Molecularanalysisforsexdeterminationinforensicdenti
stry:asystematicreview.EgyptJForensicSci10,36(2020). 

11. PrajapatiG,SarodeSC,SarodeGS,ShelkeP,AwanKH,PatilS.Roleofforensicodo
ntologyintheidentificationofvictimsofmajormassdisastersacrosstheworld:Asyst
ematicreview.PLoSOne.2018Jun28;13(6):e0199791. 

12. Bodyidentificationguidelines.AmericanBoardofForensicOdontology(ABFO)JA
mDentAssoc.1994;125(9):1244–1246 

13. JohnsonBT,RiemenJAJM.Digitalcaptureoffingerprintsinadisastervictim 
identification setting:areviewandcase study.ForensicSciRes.2019;4:293–302. 

14. SidlerM,JackowskiC,DirnhoferR,etal.Useofmultislicecomputedtomographyind
isastervictimidentification—
advantagesandlimitations.ForensicSciInt.2007;169:118–128. 

15. HofmeisterU,MartinSS,VillalobosC,etal.TheICRCAM/PMdatabase:challenges
inforensicdatamanagementinthehumanitariansphere.ForensicSciInt.2017;27
9:1–7. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19 


