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ANNOTATION: Introduction. Today, there are many statistical sources that show the number of people who have
consulted with doctors about own dermatological problems, ie the dynamics of skin diseases is monitored, however, in
medical institutions and law enforcement agencies you will not find any forensic accounts or statistics that would contained
an array of information about people whose papillary patterns have anomalies (changes) caused by various factors other than
congenital. On the one hand, this is due to a specific list of grounds for fingerprinting (part 2 article 26 of the Law of Ukraine
“About National Police”, paragraph 1.3., 1.4., 1.5. of the Order of the Ministry of Internal Affairs Ne 785 of September 11
year 2001 “About the validation of the Instruction on the order of functioning of the dactyloscopic account of expert service
of the Ministry of Internal Affairs of Ukraine”), on the other hand, by not giving to dactyloscopic information of this kind
sufficient weight. To confirm the importance of such information for achieving the objectives of criminal proceedings, by
using scientifically confirmed data we analyzed the prints of papillary patterns from the nail phalanges of the fingers on 200
dactylomaps, which were taken into accounting in the Rivne SRFC of the MIA from the different parts of Rivne region from
July to September 2019, and, as a result the following is established: 1. From 200 dactylomaps of different persons on 170
these or those structural changes of papillary samples which are not connected with quality and the mechanism of
dactyloscopy were detected which makes 85% of sample; 2. On 144 dactylocards out of 200, at least one papillary pattern of
the nail phalanx of the finger which was reflected in the fingerprint showed the scarring changes in the structure of the skin,
which is 72% of the sample; 3. On 117 dactylomaps out of 200, at least one papillary pattern of the nail phalanx of the finger
which was reflected in the fingerprint represented areas without papillary lines, which is 58.5% of the sample.

Main results of the research: the article outlines the status of solving the problem of papillary patterns deformations
caused by scarring processes reflected in traces. Medical and forensic statistics (which in both cases are directly related to the
presence of dermatological problems in humans) with an indication of its practicality for disclosing of crimes is provided.
The problem topicality is analyzed, with a proposal of ways to solve it, scientists who are engaged in a deep study of skin
deformations with papillary patterns are mentioned, indicated, what amount of dactylomaps of different persons was
processed to determine the percentage of probability of forensic expert to obtain information of dactyloscopic origin, which
reflects the papillary pattern scar deformities, detailed forensic and medical definition of the scar are provided. Not only their
types are described, but also the characteristic features that have a direct impact on the result of reflection. Papillary patterns
having scar and non-scar deformities of different nature: lime burn, linear cut, flesh separation, surgery, and shapes: linear,
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rounded, curved, etc are illustrated with explanations in this article. Scar differences, criteria for attribution and non-
attribution of neoplasms to scars, or rather - manifestations of injured dermis in the formed scars (older than six months),
epidermis and tracesare are described here too. A range of possible signs of scar and scar tissue that may appear in the trace if
there are sufficient conditions for such kind of trace formation are outlined. Several types of skin injuries are explained and
shown in the figures (with a description of their signs), which may appear in traces and are not scars. As well, the importance
of taking into account the data Buknamenoi to enhance the positive performance of fingerprinting and state-implemented
electronic systems of personal monitoring/identification is underlined.

Conclusions. The result of the research indicates the achievement of its goal. During the research, scientifically proven
provisions and methods were used, deformation features of the papillary pattern caused by scars were described and
illustrated, details that may appear in traces of this kind are particularized, an algorithm of defining deformed areas of the
papillary pattern as scars is explained and mentioned when it should not be done, therefore, a scientifically sound mechanism
for examining a dactyloscopic information, which reflects scarring of the skin, has been formed, which, in turn, increases the
implementation level of the principles of completeness, objectivity, scientific validity, comprehensiveness, quality and
positive resultiness of dactyloscopic examination of any scarred papillary pattern reflected in the trace.

KEY WORDS: fingerprints, traces, scar, rumen, cicatrix, individual features (signs), common features, papillary pattern,
friction ridges, papillary lines, identification, skin, disease, regeneration.
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AHOTAIIS: Bemyn. Ha choronti icHye 6arato CTaTUCTHYHUX JDKEpENT, B SIKMX BiZOOPaXkaroThCsl AaHi MPO KUIBKICTh
oci0, sKi 3BepTalUCh 0 JIIKApiB i3 JEpMAaTONOTIYHMMH IMpoOJieMaMH, TOOTO BEAEThCS MOHITOPUHI AWHAMIKH ILIKIPHHX
3aXBOPIOBaHb, MPOTE, y MEIMYHHMX 3aKiIajaXx Ta IPABOOXOPOHHHUX OpraHax He ICHYE JKOAHOTO KpHMiHaJiCTHYHO-
CIPSIMOBAHOTO OOJIIKY/CTaTHCTHKH, SIKMH O MiCTHB MacuB iH(popMalii mpo ocid, mamiispHi y30pu SKHX MalOTh aHOMAJi
(3MiHH), CIPUYMHEH] THM 4YM iHIIAM (aKTOpaMH, BiIMIHHUMH BiJl BPOIKCHHUX. 3 OIHOTO OOKY, Iie 3yMOBJICHO KOHKPETHUM
MePeIiKoM MiZCTaB ISl AaKTHIOCKOMifoBaHHs oci6 (4. 2 cr. 26 3akony Ykpainu “IIpo Hauionansny nominiro”, m. 1.3, 1.4.,
1.5. Hakasy MBC Vkpainu Ne 785 Bim 11.09.2001 “TIpo 3arBepmkenHs [HCTpykuii mpo mopsiqok () yHKIiOHYBaHHS
JAKTUIIOCKOIIYHOro 00Ky ekcrepTHoi ciay:xou MBC Ykpaiuu™), 3 iHIIOro - He HaJaHHAM JaKTUIOCKOMIYHIN iHpopmamil
TaKoro poay JOCTAaTHHOI Baru. J{Jst miaTBEp/PKEHHS BaXKIMBOCTI Takol iH(GopMarii sl JOCATHEHHS Lijeld KpUMiHAIbHOTO
MPOBa/DKCHHS, OMEPYIOYM HAyKOBO-MIATBEP/PKCHHMH JaHUM, HaMH OYJIO0 MPOaHATi30BaHO BIAOWUTKH MAMISIPHUX Y30PiB
HirtoBHX (ananr nasipliB pyk Ha 200 makruinokaprax, siki Hagxommnu 10 PiBaencbkoro HAEKI] MBC 3 pi3Hux paiionis
PiBHencbkoi obnacti 3 nunHs mo Bepecenb 2019 poky, B pe3ynbrari doro BcraHoBieHo Hactynue: 1. 3 200 makruiiokapt
pi3uux oci6 Ha 170 BigoOpakeHi Ti 4i 1HII CTPYKTYPHI 3MiHM MANUIAPHUX Y30DiB, SIKi HE MOB’s13aHi i3 SIKICTIO Ta MEXaHI3MOM
JAKTHIIOCKOIIIOBAaHHS, 110 cTaHOBUTH 85% Bin BuOipku; 2. Ha 144 naxrunokaprax 3 200, xoua 6 Ha OfHOMY BiIOUTKY
MAIIIPHOro y30py HIrTHOBOI (hajlaHTM NMayblisl PYKH HasBHI pyOLEBi 3MiHM CTPYKTYpH LIKipH, IIO CTaHOBUTH 72% Bix
Bubipku; 3. Ha 117 maxrumokaprax 3 200, xo4a 6 Ha 0JJHOMY BiOMTKY HAIIIPHOTrO Y30pY HIrTHOBOI (hajlaHTH MANBIS PyKH
HasIBHI AUTTHKY O3 MamiIsIpHUX JiHIN, 110 CTaHOBUTH 58,5% Bia BUOIpKH.

Kopomxuii smicm ocHogHux pesynismamis 0ocniodcenHs. Y CTaTTi ONUCAHO CTaH BHUPILICHHS NPOOIEMHU JOCIIKEHHS
nedopmariiii mamasipHUX y30piB, CIIPUYMHEHHX MPOIiecaM PYOIFOBAaHHS, SIKi BiOOPaXkaroThCs B CITiJaX, 3a3HAYEHO MEINYHI
Ta KPUMIHAJICTHYHI CTATUCTUYHI JaHi, sIKi B 000X BHIIAJKaX HATPSIMY TIOB’s3aHi i3 HAasBHICTIO Y JIOAEH epMaTOIOTi4HIX
mpobsieM, 3 BKa3iBKOIO HA iX MPAKTUYHY 3HAYUMICTH IJIsI PO3KPHUTTS 3J0YMHIB. B pobOTI MpoBeaeHO aHami3 Mmpu4uH
aKTYaJbHOCTI JOCIIIKYBAHOI MPOOIEMH 13 TMPOMO3HUIIIEI0 MUTAXIB il BUPIIICHHS, 3a3HAYCHO PsJl HAYKOBIIIB, SIKi 3aiiMAIOThCSI
TIMOOKUM JOCIIDKEHHAM JAedopManiid MKIpH 3 MAMUIIPHAME Y30paMu, 3a3HaYCHO, KU 00CSAT JaKTHIOKapT Pi3HUX Oci0
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ONpaI[bOBaHO 3 METOI0 BCTAHOBJCHHS BIJCOTKY BIPOTITHOCTI OTPHUMAaHHS CYIOBHM €KCHEepTOM  iH¢opMamnil
JAKTHJIOCKOIIIYHOTO TOXOJDKEHHS, sKa BiJjoOpakae pyOneBi nedopmalii MamisspHOrO Y30pY, HAaBEICHO JeTalbHE
KPUMIHAJICTHYHE Ta MEJWYHE BU3HAYECHHS PYOIll, OIMMCAHO He JIMINE iX BUAW, a i XapaKTepHi 03HAKH, SKi MAOTh MPSIMUMA
BIUIUB Ha Pe3yNbTaT BimoOpakeHHs. [IpoimocTpoBaHo 3 MOSCHEHHSAMH MAMUIIPHI y30pH, SIKI MaroTh pyOIeBi Ta He pyOIeBi
nedopmarii pi3HOI IPUPOAM: OMIK BAITHOM, JIHIMHMHA TOpi3, BiAPHWB IUIOTI, ONEpaTUBHE BTPYYAaHHS], Ta (OPMH: JIiHIHHI,
OKPYIJTi, BHTHYTI TOIIO, ONMCAHO IX BiIMIHHOCTI, KpUTEpil BiHECEHHS Ta HE BiJHECEHHsS HOBOYTBOPEHb IO pYyOLiB, a
TOYHIIIE - IPOSIBH TPAaBMOBAHOI IepMH Y C(HOPMOBAHHX PYOISX (CTapLIMX IIECTH MICAIB), €iiepMici Ta Ciilax, OKPeCIeHO
Jliara3oH MOXJIMBHX O3HAaK pYOIl Ta pyOLeBOi TKaHUHH, SKi MOXYTh BiJOOPa3sUTHCH B CIifi 32 HAasBHOCTI JOCTATHIX VIS
TaKOr'o CIIIIOYTBOPEHHSI YMOB, ITOSICHEHO Ta IIOKAa3aHO HA PUCYHKaX JEKUIbKa BHAIB MIKIPHUX TPABM (3 OIMCOM IX O3HAK), SIKi
MOXYTh NPOSIBISITHCH y CIiax 1 He € pyOIiMHU, 3a3HadeHa BaroMiCTh BpaXyBaHHS BUKJIAQICHUX JAHUX JUIS ITiABHUINECHHS
MIO3UTHBHOI Pe3yIbTaTUBHOCTI JAKTHIOCKOIIYHUX CYHOBHX EKCHEPTH3 Ta BIIPOBAKYBAHHX IEP)KOPraHAMH EJICKTPOHHHUX
cucreM o0IiKy/ineHTHdiKaIlii ocio.

Bucnosxu. B xomi MOCTHiIKEHHS 3aCTOCOBAHO HAYKOBO-TIATBEP/UKEHI IIOJIOKEHHS Ta METOINM, OIMCAaHO Ta
MIPOLITIOCTPOBAHO OCOOIMBOCTI AedopMallii MAMJIAPHOr0 y30py PYOISIMH, IETaNi30BaHO O3HAKH, SIKI MOXKYTh BiJIOOpaKaTHCh
B CIiJJax Takoro poAay, po3’sICHEHO IOPSIOK BiJHECEHHS Je(opMOBaHMX MIISTHOK MAliSIPHOTO y30py A0 pYOIIB Ta
3a3HAUeHO, KONM IIe HEe BapTO pOOWTH, a OTKe C(HOPMOBAHO HAYKOBO-OOTPYHTOBAHMH MEXaHI3M OIpaIffoBaHHS
JaKTHIIOCKOMIYHOI iH(opMamii, sika BimoOpakae pyOLeBl 3MiHM IIKipH, IO, B CBOIO UYepry, IiJBHIIYE PiBEHb peaizariii
MIPUHIMIIB TTOBHOTH, 00’€KTHBHOCTI, HAYKOBOI OOIPYHTOBAHOCTI, BCEOIYHOCTI, SKOCTI Ta IO3WTHBHOI Pe3ylbTaTUBHOCTI
AKTWIOCKOITIYHUX JOCHIKEHB.

KJIOYOBI CJIOBA: nakTwiockomisi, Cligd, pyOIlli, OKpeMi O3HaKW, 3arajbHi O3HAaKW, NamULIpHUN Y30p,
imeHTH(IKaIis, TANiIApHI JIiHIi, MIKipa, XBOpOOH, pereHeparis, pyoItOBaHHSI.
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AHHOTALUSA: Bseoenue. Ha ceromsst cymiecTByeT MHOTO CTaTHCTHYECKUX HCTOYHHKOB, B KOTOPBIX OTPa)KaroTCs
JIaHHBIC O KOJIMYECTBE JIMIl, KOTOpbIe OOpalllaiich K BpayaM C JE€PMaTONOTMYECKMMM IpOOJeMaMH, TO €CThb BEAETCS
MOHUTOPUHI' TMHAMHUKHU KOXKHBIX 3a00JI€BaHHH, OJJHAKO, B MEJMIIMHCKUX YUPEKICHUAX U MPABOOXPAHUTEIILHBIX OpraHax He
CYLIECTBYET HM OJHOIO KPUMUHAIMCTHYECKH HAIPaBIEHHOro yué€ra / CTAaTUCTHKH, KOTOpBIA Obl cozepkajl MaccuB
nHGOpMALMU O JIMIAX, MAIWUIAPHBIE Y30pbl KOTOPBIX HMMEIOT aHOMalMH (M3MEHEHHS), BbI3BAaHHBIE TEMU WM HHBIMHU
(dakTopaMu, OTIMYHBIME OT BPOXIAEHHBIX. C OMHOW CTOPOHBI, 3TO OOYCIOBICHO KOHKPETHBIM MEPEYHEM OCHOBAHHU s
JAKTHIOCKONUPOBaHUA Ul (4. 2 cT. 26 3akoHa Ykpaunsl "O HaunonaneHoit monuuuu", m. 1.3., 1.4., 1.5. [Ipukaza MB/]
Vipaunst Ne 785 or 11.09.2001 "O6 yrBepxnenun MHCTpyKuuu o mopsiake (GyHKIMOHHUPOBAHUS JAKTHIOCKOMHMYECKOrO
yuéra skcreptHo#t cinyx6s1 MBJI Vkpaunst"), ¢ qpyroii — He MpeaoCcTaBiIeHHEeM AaKTHIOCKOMMYECKONH HH(POPMAIIUH TAKOro
poma JOCTaTO4HOro Beca. [l TMOATBEpIKACHHS BAKHOCTH TaKOH WH(MOpMALMU Ul JOCTI)KEHHUs LieJield YroJIOBHOTO
MPOM3BOJICTBA, ONEPHPYs HAYYHO-NOATBEPKAEHHBIMU JAHHBIM, HAMU OBbLIM NMPOAaHAIW3HMPOBAHBI OTIEYaTKH MAIMILUIIPHBIX
y30pOB HOTTeBbIX (pajaHr mansiieB pyk Ha 200 makTunokaprax, koropbie nocrynaiu B Posenckuit HUDKI MB/I u3 pa3ubix
paiionoB PoBeHckoii obnactu ¢ utons mo ceHtsiops 2019 rona, B pe3ynbTare 4yero ycraHoBieHo ciemytomiee: 1. u3 200
JAKTHIOKApT pa3HbIX JuI Ha 170 OoTpaskeHbl T€ WIM WMHBIE CTPYKTYypHbIE M3MEHEHHs MAalMIUIIPHBIX Y30pOB, KOTOpBIE HE
CBsI3aHBI C KAUECTBOM U MEXaHM3MOM JIAKTHJIOCKOIIMPOBAaHKE, 4TO cocTaBisieT 85% ot BbiOopkH; 2. Ha 144 naktunokaprax
n3 200, xorst Obl Ha OZHOM OTIEYATKE MAIMUIAPHOrO y30pa HOITEBOW (ajaHrM Hajblida PyKH HMEIOLHecs pyOIOBbIC
N3MEHEHHMS CTPYKTYPBI KOXH, cocTaBisieT 72% ot BeiOopky; 3. Ha 117 nakrunokaprax n3 200, X0Ts Obl Ha OHOM OTIIEYaTKe
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HAIWIISIPHOTO y30pa HOTTEBOI! (hajlaHru Haiblia PYKU UMEIOIIMECS y9acTKu 0e3 NalMUIAPHBIX JIMHUH, cocTaBiseT 58,5% ot
BBIOOPKH.

Kpamkoe codeporcanue ochosnbix pe3ynomamosg ucciedoganis. B cTaTbe OINHMCAHO COCTOSIHHE DELICHHs HPOOJIeMBbI
uccnen0BaHus AedopManuil NanuUIPHBIX Y30pPOB, BBI3BaHHBIX NPOLIECCAMH PYOLIEBaHUs, KOTOPBIE OTPAXKAIOTCA B ClIelaX,
YKa3aHO MEAULIUHCKHE U KPUMHUHAIUCTUYECKUE CTATUCTUYECKUE IaHHbIE, B 00OUX ClIy4asx HANpPsAMYIO CBA3aHbI C HAIUNYHEM
y JIIoJIel IepMaToNIOruueckKux npobiieM, ¢ yKa3aHHEM Ha MX NPAKTUYECKYI0 3HaYMMOCTb JUIsL PACKpBITHS HpecTyiuieHui. B
pabore NMpoBeEH aHAIN3 IPUYUH aKTyaJIbHOCTH UCCIIEyeMO IIPOOIEMBI C IPEIOKEHUEM ITyTel e€ peleHus, yKa3aH psj
YUYE€HBIX, 3aHMMAIOIINXCS TIYOOKMM HCCIefoBaHHEM Nedopmariii KoK ¢ HMamUIIPHOTO y30pa, YKa3aHo, Kakod o0beM
JaKTHIOKapT Pa3HbIX JIMIl 00pabOTaHbI C LIEJIbI0 YCTAHOBJICHHUS IPOLIEHTa BEPOSTHOCTU NOIYUYECHHs CYIEOHBIM KCHEPTOM
nHGOPMALMY JaKTHIOCKOITMYECKOr0 MPOUCXOXKICHHS, KOTOpas OTpakaeT pyOuoBble AedopManuy NanuuIsipHOro ys3opa,
MPUBE/ICHBI JIETAJIbHOE KPHMHHATMCTHYECKOE M MEIUIMHCKOE OIpe/ielieHHe pyOlla, ONMCAHO HE TOJNBKO MX BHABI, HO M
XapaKTepHble NPHU3HAKH, KOTOPBIE MMEIOT INPSIMOE BIMSHUE Ha pe3ynbTaT oTpaxkeHus. IIpomumocTpupoBaHo C
00BSICHEHNSIMH HNAIMIIIAPHBIE Y30Pbl, KOTOPbIE MMEIOT PyOLIOBbIE HO HEe PyOLIOBBIE 1edopManiuy pa3IMIHON IIPUPOABI: OKOT
U3BECTBIO, JINHEHWHBIN TI0pe3, OTPBIB IUIOTH, ONEPATHBHOE BMEIIATENILCTBO, U (YOPMBL: JIMHEHHBIEC, OKPYIJIbIE, U30THYTHIE U
T.JI., OIIMCAHO MX Pa3INyus, KPUTEPUU OTHECEHMS M HE OTHECEHMs HOBOOOpa30BaHMil K pyOlam, a TOYHEE - MPOSBICHHS
TPaBMUPOBAHHOH AepMbI B C(HOPMHUPOBABIIMXCS pyOIax (cTaplie IMIECTH MECALEB), SMUACPMHUCE U Clieslax, 0003Ha4YeHBI
JIMana30H BO3MOXHBIX IPHU3HAKOB pyOlla M pyOIOBOM TKAaHHM, KOTOpbIE MOIYT OTPa3sHMTbCS B CleAe IPU HAIMYUH
JOCTaTOYHBIX JJI TAKOTO ClIe000pa30BaHMS YCIOBHH, OOBSACHEHO M ITOKa3aHO HA PUCYHKaX HECKOJIBKO BHJIOB KOXHBIX
TpaBM (C ONMCAaHUEM MX MPH3HAKOB), KOTOPbIE MOT'YT MPOSIBIATHCS B CIEIaX U HE ABIAIOTCS pyOllaMH, yKa3aHHA 3HAYUMOCTb
yuéTa U3JIOKCHHBIX JAHHBIX [UIsl IIOBBILICHUS IOJOXMTEIBHOH pe3yNbTaTHBHOCTH JAKTHIOCKOIUYECKHX CYHeOHBIX
9KCIEPTH3 U BHEAPAEMBIX FOCOPraHaMHM JIEKTPOHHBIX CUCTEM y4éTa / MICHTU(DUKAIIUH JINILI.

Buigoobl. B Xonme uccienoBaHMS NPHMEHEHBl HAaydHO-TIOATBEP)KACHHBIC IIOTOXKEHHS M METOIbl, OIHCAHO U
MPOMJUIFOCTPUPOBAHO OCOOEHHOCTH Je(opMaluy MaNwUIIPHOrO y30pa pyOlamu, AETAIU3MPOBAHO INPU3HAKH, KOTOPHIE
MOT'YT OTOOpakaTbCsl B CIIEaX TAKOTO POJa, Pa3bsACHEH INOPAIOK OTHECCHHs 1e(OPMUPOBAHHBIX YYAaCTKOB MAIMILISPHOTIO
y30pa K pyOliaM M yKa3aHo, KOIJia 3TO He CTOUT JIeNaTh, a CIEJ0BaTENbHO c(OPMUPOBAH HAYYHO OOOCHOBAHHBIH MEXaHHU3M
00paboTKH ITaKTHIOCKONUYECKOH MH(pOpPMAIMH, KOTOpas OTpakaeT PyOIOBble M3MEHEHHS KOXH, YTO, B CBOIO OuYepelb,
TMOBBIIIAET YPOBEHb PEATH3ALMU IIPUHLMIOB IOIHOTHI, OOBEKTUBHOCTH, HAYy4HOH OOOCHOBAaHHOCTH, BCECTOPOHHOCTH,
Ka4ecTBa M MOJIOKUTENBHOH Pe3ylbTaTUBHOCTH JAKTUIOCKOMMYECKUX HCCIEI0BAHMMA.

KJIFOUYEBBIE CJIOBA: naktunockonus, ciezpl, pyolbl, OTAENbHbIC IPU3HAKH, O0IIIEe IPU3HAKH, AMIUIAPHBINA Y30p,
uzeHTHGUKALN, ANULIPHBIC JIMHUK, KOXKa, pereHepalus, pyoleBaHue.

Problem statement, its topicality and analysis of recent research and publications.

Analysis of domestic and foreign scientists works [1-11], including Michal Dolezel, Jaroslav Urbanek,
Stépanka Barotova, Martin Drahansky, Eva Bfezinova, Filip Orsag, Dana Lodrova (Czech Republic), Tai-hoon
Kim (North Korea), Roger Haber, Josiane Helou, Joelle Korkomaz, Maya Habre, Antoine Ghanem, Roland
Tomb (Lebanon), as well as scientific and methodological literature used by the criminalists proves the
availability of: 1) availability of meaningful studies of scarring processes and their final results; 2) the existence
of a classified range of causes that lead to inevitable deformations of the skin with an exhaustive list of species
diversity of scars, which depend on both the regenerative characteristics of the body and the causes of skin
damage; 3) a stable set of individualizing features in the parts of the skin with scars; 4) the lack of a significant
share of all specified in the current mechanism of forensic investigation and evaluation of trace information of
this kind.

Today, there are many statistical sources that show the number of people who have consulted with doctors
about own dermatological problems, ie the dynamics of skin diseases is monitored, however, in medical
institutions and law enforcement agencies you will not find any forensic accounts or statistics that would
contained an array of information about people whose papillary patterns have anomalies (changes) caused by
various factors other than congenital. On the one hand, this is due to a specific list of grounds for fingerprinting
(part 2 article 26 of the Law of Ukraine “About National Police”, paragraph 1.3., 1.4., 1.5. of the Order of the
Ministry of Internal Affairs Ne 785 of September 11 year 2001 “About the validation of the Instruction on the
order of functioning of the dactyloscopic account of expert service of the Ministry of Internal Affairs of
Ukraine™), on the other hand, by not giving to dactyloscopic information of this kind sufficient weight. To
confirm the importance of such information for achieving the objectives of criminal proceedings, by using
scientifically confirmed data we analyzed the prints of papillary patterns from the nail phalanges of the fingers
on 200 dactylomaps, which were taken into accounting in the Rivne SRFC of the MIA from the different parts of
Rivne region from July to September 2019, and, as a result the following is established: 1. From 200
dactylomaps of different persons on 170 these or those structural changes of papillary samples which are not
connected with quality and the mechanism of dactyloscopy were detected which makes 85% of sample; 2. On
144 dactylocards out of 200, at least one papillary pattern of the nail phalanx of the finger which was reflected in
the fingerprint showed the scarring changes in the structure of the skin, which is 72% of the sample; 3. On 117
dactylomaps out of 200, at least one papillary pattern of the nail phalanx of the finger which was reflected in the
fingerprint represented areas without papillary lines, which is 58.5% of the sample. A part of our research was
published in the magazine of The National University of Ostroh Academy: ‘Skin diseases affecting the quality of
dactyloscopic information’ [1, p. 1-15].
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It is obvious that the chance to obtain traces with dactyloscopic information that will contain a deformation
of the papillary pattern’s structure for a forensic expert is close to 80%, and therefore it is important that in the
scientific and methodological literature which forensic experts use in professional activities exist as a basis: 1) a
detailed description of the persistent changes in the structure of papillary patterns that may occur; 2) criteria for
distinguishing traces of papillary patterns, the structure of which is changed due to the mechanism of trace
contact or features of the trace-receiving surface from traces, the deformation of the structure of which is due to
the influence of other factors, otherwise, the principles of completeness, objectivity and scientific validity of
dactyloscopic forensic expertises will be further violated, as forensic experts have the right to use only those
features of the papillary pattern’ structure that are provided in the scientific and methodological literature
registered with the Ministry of Justice of Ukraine.

Purpose of the research. To increase the level of implementation of the principles of completeness,
objectivity, scientific validity, comprehensiveness, quality and positive effectiveness of dactyloscopic expertises
by forming a scientifically sound mechanism for processing dactyloscopic information that reflects scarring of
the skin, with individual signs of scarring in traces of scars.

Special methods: physical - black magnetic finger print powder (Sweden), offset ink (dactylomaps), optical -
Futronic FS50 Fingerprint Scanner, diffused artificial visible white light, microscope MSP-1, lens x4,5.

Results. According to the Methodology of dactyloscopic examination of the expert specialty ‘4.6
Dactyloscopic examinations’, the scar with the whole set of features that are inherent in it, can be used for
identification purposes as an auxiliary feature. It is allowed to take into account the shape of scars (linear,
nonlinear; rectilinear, arcuate, wavy; round, elliptical, triangular, quadrangular, stellar), size (length, width),
shape and size of deformation of papillary lines by scar (curvature of bends, angles of fractures, the direction of
bends or fractures in the area where scar contacts with the lines). The mechanism, conditions and possibilities of
scar tissue reflection in traces, as well as the mechanism of their research is omitted in the scientific literature
because of the statement that scar tissue at the time of trace contact is not able to fill the recesses on the trace-
taking surface and is reflected only on smooth surfaces [2, p. 33, 40, 69], which is unacceptable accordingly to
the statistics we have provided and to the structure of the formed scar tissue.

At this point, the tools of working with scars exhaust their methodologically-fixed and practically-allowed
potential.

The concept of ‘scar’ - the scar (cicatrix) is the result of a compensatory-regenerative process located at the
site of pathologically destroyed dermis and subcutaneous fat or connective and submucosal layers of the mucosa,
and is formed from collagen fibers. Is a coarse fibrous connective tissue, which has no hair follicles, sebaceous
and sweat glands, blood vessels, elastic fibers, skin pattern, follicular and sweat holes, cellular elements. There
are: hypertrophic (above skin level) scars — pathological formation of connective tissue at the site of a deep skin
defect, which does not go beyond it and formed from a large amount of dense fibrous tissue; atrophic scars
(below skin level) - with thinning of the skin, which when compressed gathers into thin folds — tuberculous
lupus; normotrophic (flat, same with skin level) - deep folliculitis; keloid - hypertrophic tissue, like a ‘claw’,
extends beyond the skin defect (acne-keloid, post-burn scars); Scar atrophy (formed without an ulcer defect) -
discoid lupus erythematosus. The scar may be smooth or uneven. Fresh scars have red or pink color, older ones
become hyperpigmented or depigmented. Formed after cuts, burns, ulcers, deep pustules, bumps, nodules,
cracks. If the scar arose after wounds inflicted by a sharp cutting tool as a result of a rectilinear incision of the
skin, the formation of a rectilinear scar is not a regularity. It will often have an elongated or elliptical shape,
which depends on the degree of elasticity of the skin, its tension and other reasons. It follows that the shape of
the scar directly depends on the regenerative characteristics of a particular individual [3, p. 20; 4, p. 37].

As for the features of scarring on areas of skin with a papillary pattern, at the end, there will be a violation of
the normal course of the lines in the form of their displacement, interruption of its flow (separation, breaking),
compaction, rarefaction, also, the ends of the papillary lines in the flow will be thicker directly at the border of
its interruption (before scar tissue), papillary lines will be absent [5, p. 11].

When the wound is tightened by the epithelial cover, the formation of the scar is not completed. In the scar
tissue there are a number of phenomena associated with the compaction and contraction of the scar, as well as
the restructuring of its structure, due to the functional adaptation of the scar tissue. The direction of connective
tissue fibers and bundles in the scar tissue coincides with the direction of the greatest stretching of the adjacent to
the scar area of the skin.

A characteristic feature of scar tissue in comparison with normal skin is the primitive structure. The
epidermis, which covers the scar, has approximately the same structure and thickness as normal skin,
occasionally, in the area of the scar, it is thicker. Dermal papillae are not expressed.

Features of postoperative scars that have healed without complications (primary healing), which have
evolved (6 months have passed), become, in ideal condition, smooth, filamentous, almost uniform in color and
density of the surrounding tissues. Dense, uneven, ‘star’ scar, often made of whitish or crimson tissue, indicates
the presence of a complicated course of healing (secondary healing). Formation of dense, crimson, protruding
over the surrounding skin scar - keloid depends on the peculiarities of reparative processes of the patient. The
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presence of several small scars, in addition to the main - a sign of drainage. Their number indirectly indicates the
extent of the intervention, and the condition (signs of secondary healing) - the severity of the postoperative
period, possibly burdened by wound infection [6, p. 2].

Given the practical component of our study, further statements will be illustrated.

Fig. 1. A finger with scars which were formed in a
result of a cut (1) and a cut off (2), respectively.

e e =
Fig. 2. A papillary pattern reflected in the trace
(position reversed) from a nail phalanx Fig. 1, obtained
by using an optical scanner.
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Fig. 3. A fresh papillary pattern reflected |nthé 'tfaée A(po's‘ition revé?sed) frc.)rﬁﬂa nail ’phalanx Fig. 1, detected
on paper by the physical method - rolling dark magnetic fingerprint powder.

In Figures 1, 2, 3, the arrow from the number 1 indicates the area of the scar after the cut, the number 2 - the
scar after the cut off, the number 3 - the papillary line with a smaller height (directly after the branch of a
papillary line), 4 - individual features, which in Fig. 2 are shown as endings and the beginnings of papillary lines,
and in Fig. 3 - as mergers and branches, respectively.

The results of the experiments illustrated in Fig. 1, 2, 3 confirm that some trace-receiving surfaces, as well as
a number of trace detecting methods are able to make adjustments to the quality of dactyloscopic information -
traces, which were formed by papillary patterns on these kind of surfaces, might display a curved structure of of
own induvidual features (scar tissue was included) - in our case, the so-called ‘noise’ from paper’s structure.

It should be noticed that optical scanners are also dependent on the mechanism of trace formation. (check
Fig. 4).

{1 ."// i

Fig. 4. A papillary pattern rlect in the trace, obtained by using an optical scanner.

In Fig. 4, the number 1 indicates the area with smeared papillary lines, the distorted image of which is due to
the mechanism of ‘trace contact’ and the scanning algorithm, and the number 2 - the area with a scar formed by a
nonlinear cut in which pores are visible on parts of intact papillary lines.
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It is well known that none of the forms of trace contact (including experimental conditions) provides a
display of signs that are completely free from distortion [7, p. 188].

Depending on the mechanism of trace formation, deformations can occur due to the following components of
trace formation: pressure; direction of movement; angle of motion; features of the contact surface of the trace-
forming object and trace-receiving object [7, p. 192].
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Fig. 5. Imprint of the t
obtained in the classical way (offset ink).

In Fig. 5, the arrows from the number 1 indicate the white (“empty”) areas of the imprint, which do not
display the structure of the thenar due to the rigid and dense structure of the scar, which protrudes above the
level of the skin. In such cases it is necessary to make three-dimensional copies of traces. The number 2 indicates
the scar. There is a cluster of white lines, directed almost in one direction, around the scar, which indicate the
skin density, its roughening, the dependence on the individual features of scarring processes after surgery,
dependence on suturing and reparation processes of a particular person.
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| White (blank) areas - places of
exfoliation of the epidermis, as
evidenced by: 1. No deformation
of the edges of the papillary lines
adjacent to them; 2. The presence
inside the area of fuzzy extensions
of papillary line’s parts that do not
change the direction of their flow;
3. No reflection of scar tissue.

Fuzzy papillary]
lines, which have a
lower height and,
consequently,
worse contrast, are
formed due to
exfoliation of the
upper layer of skin.

Ty =
Fig.6. Papillary pattern reflected in the trace obtained in the classical way (offset ink).

A scar.

Suture-free scar (left) and scar with Interruption and distortion of the flow direction of papillary
suture help (right). lines.

A scar tissue.

A scar area.

1 i R TR T
Fig. 7. Scars on the middle phalanges of the ring
finger and middle fingers of the left hand.

from Fig. 7, detected by the physical method on paper -
dactyloscopic magnetic powder and magnetic brush.
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A rumen.

A rumen.

Fig. 9. Imprint of the middle phalanx of the middle finger from Fig. 7,
detected by the physical method on paper - dactyloscopic magnetic powder and magnetic brush.

On figures 2, 3, 4, 5, 6, 8 and 9 we can see a set of stable morphological details, which in appearance
resemble to us well-known individual features, but reflect either parts of the deformed papillary lines, or
structural features of a scar tissue and adjacent areas of the papillary pattern such as:

1. Distortion (displacement) of the flow direction of papillary lines, which in each case is reflected in the
form of their bending to the scar tissue;

2. Sudden interruption of the flow of papillary lines, which is due to the damaged papillary layer of the
dermis;

3. Reflection of the structure of cicatrix tissue (with a slightly larger area) in the form of an abnormally
thickened “papillary line” without any configuration of pores, around which / to which the papillary lines bend
and white (blank) areas without any signs of papillary lines are present;

4. Closely arranged details of morphology, similar in their trace appearance to such individual features of the
papillary pattern, as: fragments, beginnings, endings, mergers, branches, bends, fractures, interruptions, counter
positions of papillary lines, dots, hooks;

5. Thickening of the ends of papillary lines directly at the point of their flow interruption on the verge of a
deformation caused by scarring.

6. Empty areas or partially empty areas within the scar tissue..

In figure 10 you should pay attention to:

1. Reflected rudiments of papillary lines, which are visible more intensely and clearly between the damaged
papillary lines - the height of which is less than the normal or which are partly destroyed due to certain reasons
(dysplasia etc);

2. The presence of systemic (at least 3) thickening of the papillary lines endings on the limit with the scar;

3. Offset of the flow of papillary lines up / down;

4. A white line, which can not be declared as a scar for only one sign - the absence of papillary lines.

The placement of white lines with a grid, as well as their density, is a normal occurrence, especially for the
lateral areas, palms, therefore, to distinguish the white line from the scar, each totality of sings should be
examined separately and in combination with others. Reflection of clogging on the parts of papillary pattern in
the trace (with a trace-forming substance) steamed with numerous white lines, is also not a sufficient set of
features for a conclusion about the presence of a rumen in this area. This is due to the fact that the rumen, as a
rule, has a higher level of rigidity than a normal skin, so its embossed parts may accumulate a trace-froming
substance in higher concentrations (classical fingerprinting), as well as others similar to stiffness of skin tumors.

Pores and pore-like details of the papillary pattern’s structure and a system of their configurations, should be
examined exclusively in the complex of their relevant features, by applying, for example, the algorithm aimed
for classifying traces to negative or positive, by distinguishing the details, a presence of which were caused by
the mechanism of a trace-forming contact, by taking into account peculiarities of reflection of other skin
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neoplasms in traces, by comparing the dimensional characteristics of pores and patterns of their placement, ie, by

implementing these well-known methods, the results of which are always an enough reason to conclude objects
of research are pores or other specific details of the skin.

Displacement
of papillary lines in
the flow upwards. S
from cuts,
formed
without
suturing.
Dysplasia of g
papillary lines.
Thickening of
papillary lines at
the border of the
scar.
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Figure 11 Fingerprint of the nail phalanx of the finger with highlighted and m3
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N a AR P
was formed after a burn with lime.

Fig. 12. A part of a hypothenar with a scar who

On Fig. 13 is easy to see the boundaries of the scar - locations of the papillary pattern without papillary lines
and zones where the papillary lines begin to stop its flow, bend, systematically change direction of its flow,
width, etc., indicating the stability of a scar tissue morphology. Such signs of a rumen is seen: distortion of the
papillary lines flow — they seem to be drawn into the scar, which indicates a rigid, inelastic structure of the scar,
its structural difference from the surrounding skin; a fairly clear reflection of a scar tissue is seen: dense and
chaotic (different from the direction of the general papillary lines flow) location of a large number of similar to
papillary pattern signs with a high identification weight such as points, fragments, counter positions, bends,
fractures, breaks of papillary lines, bridges or islands that are located within the scar zone, which is
uncharacteristic for typical papillary patterns and represent, if not a scar, then an anatomical features of the
papillary pattern structure of a particular person; sudden (unexpected) and successive changes in the width of the
"ends" of papillary lines and grooves, alternating with each other; small details in the trace structure which have
different shapes, located on parts of the scar tissue with the intensity of the accumulation, which is not identical
to the possible distance between the pores and does not reflect the linear arrangement of pores.

Typically, if scarring occurs on areas of skin that are not in constant tension, during which a bandage or
suture is applied, the wound is fixed and has a small area, hypertrophic and keloid rumen should not be formed
at all (see Fig. 14 ), that is why Fig. 5 and 13 illustrate hypertrophic scars that were created after the influence of
a special destructive process on a skin, after the affectation of high temperatures, erosion - those that entered not
only into physical but also into chemical reaction with the skin, and illustrate a scar caused by a surgery
intervention.
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Fig. 14. Imprint of the knee with a pronounced normotrophic scar, which has a reticular structure [9, p. 75].

Fig. 14 shows that a scar have its own individual relief morphology, who has a sufficient set of physical and
biological parameters for self-reflection on some surfaces after a trace-forming contact has happened, but only in
cases of presence on its surface an able for trace-leaving substances or in cases where an optical detection
methods are used.

We can speak about the presence of stability in a scar tissue structure only concerning scars whose
evolutionary period has ended (more than 6 months have passed), if there are doubts about the presence of
scarring in the papillary pattern structure, and the only sources of information about the time of injury are the
date of traces removal and the date of fingerprinting, it is necessary to remember that the stratum corneum and
viable epidermis are renewed within 6 - 30 days [11, p.5], this means if a comparative examination is conducted
within the specified above time period, during which it is established that in the papillary samples reflected in
imprints of fingers / palms on the dactyloscopic map have disappeared / not reflected, have changed the
dimensional characteristics, shape and structure on the significant parts of papillary pattern deformation who
materially fixed in the trace, and even more so, friction ridges have appeared there where they did not show
themselves in the trace (within the deformation), we can safely say regenerative processes are in progress, which
are differ from the functional adaptation of scar tissue and their complex is insufficient for conclusions about
cicatrix presence, moreover, they can not be taking into account as a weighty signs during formation of
categorically positive or categorically negative conclusions about identification.
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Fig. 15. Imprint of palm’s papillary pattern with a cut caused by glass, reflected in the trace who was
detected on the paper with a dactyloscopic powder. The cut did not reach dermal level.

Fig. 16. Papillary pattern, already illustrated in Figure 15, but obtained as a result of fingerprinting by classical
method.
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In both traces with papillary patterns, in cont white lines and scars, cuts have a sign, similar to the
stroke of the inner contour. This is caused, primarily, by its relief, greater rigidity and loss of elasticity of the cut
epidermis, on which the trace-forming substance is concentrated more concentratedly.

Thickenin
g of the
papillary line.

Thickening of
A scar. papillary lines.
|
Displace-
ment of

papillary lines

in the flow Dysplasia of
papillary
uphill. _
lines.

Scar in the form of a thickened line (scar tissue) with a series of individual features:
endings, beginnings, mergers and branches, which delimit him from an intact papillary pattern.

Figure 18 shows, as offset ink, in the process of its causing, centralizes more concentrated on more relief and
rigid areas.
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Calluses , from which
the dead epithelium
peeled off.

Coarse-fiber connective
tissue, which forms a

scar.

Fig. 18. palm print obtained in the classical way

Calluses on thenars, from
which the dead epithelial cells
detached and partially separated.

Callus, from which the skin
peeled off. In the center of
neoplasms details of papillary
lines can be seen: their width is
less than the width of the
papillary lines in the flow and
configuration of friction ridges
are not so clear / detailed, which
also indicate their smaller height.

PR S S S

Fig. 10.

On the callus, who located on the thenar of the thumb, you can see blank areas without papillary lines. These
are areas where the dead epithelium has exfoliated and separated partially from the skin, like a scale. The
absence of trace substance on the exfoliated epithelium is due to the fact that the epidermis has no glands that
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can secrete it, but only has their excretory ducts (The rumen has no output ducts at all). That is why, only on the
basis of the absence of papillary lines in the part of the papillary pattern, it cannot be recognized as a scar.

Callus — it is an acquired limited thickening of the skin. Contributing factor is prolonged mechanical
pressure on a certain area (tight shoes). It is dense, clearly limited - 0.1-1.0 cm in diameter, yellowish, without
inflammation and peeling. The corneous masses in the form of a cone go deep into the tissues, so the mechanical
removal of calluses leads to a crater-like depth, sometimes a drop of blood is released. Such mechanical removal
of calluses is accompanied by significant pain. Differential diagnosis with plantar warts. [10, p.216-217]

The results obtained during the research indicate that the scarring process irreversibly changes the structure
of the papillary pattern. It is established that in traces of papillary patterns where scars are present, depending on
the conditions and mechanism of trace formation, dimensional characteristics of the cicatrix and its shape, causes
of its occurrence and conditions of scarring, individual regenerative features, within and on the verge of
deformation of the papillary pattern some or all of the following signs may be displayed:

1) absence of papillary line and pores;

2) atypical system-sequential and sudden bending of papillary lines in the flow, which eventually either break
off at the border of the scar tissue, or merge with a scar tissue who looks like a thickened papillary line,
reflecting similar on known to us individual signs of low identification weight: merges and branches of papillary
lines; or join to the area with tight and chaotically arranged details of the structure, similar in reflection to those
well known to us signs of high identification weight: dots, fragments, breaks, counter positions, fractures of
papillary lines, which change / do not continue its flow direction, deform its shape (scar deformities of papillary
pattern may not allow at all to determine the direction and shape of the flow), less often, - bridges, islands, hooks
etc; or borders on an fully or partly empty areas.

3) violation of the normal flow of the friction ridges;

4) change in the width of the furrows and papillary lines on the border of scar tissue, thickening of papillary
lines in places of their flow interruption by a scar;

5) atypically located "thickened papillary line" without pores;

6) uncharacteristic local changes of contrast in papillary patterns trace structure in the direction of its
decrease in areas of the trace, who was formed with a close to static mechanism, until complete impossibility to
determine the direction of papillary lines flow in this area and contours configuration of their edges;

7) sudden and sequential interruption of the papillary lines flow, the endings of which on the edge of the
break are displayed with a slight but sharp atypical and consistent displacement of each torn papillary line up /
down (most obvious in papillary patterns with linear scars, in which it is easiest to establish the fact of their
displacement);

8) the configuration of the pores, similar to their linear, chain dislocation, which coincides with the direction
of papillary lines flow is absent, and the very details of the scar tissue structure, which resemble the reflection of
the pores, located with a chaotic intensity of accumulation without the only one system of shapes and
dimensional characteristics;

9) fusion and branching of papillary lines will always bend their own connections / branches at the border of
the scarred skin;

10) scar tissue is displayed in the trace only if its trace-leaving surface previously had a trace-forming
substance (exceptions for three-dimensional traces, an optical scanners etc.);

11) modified poroejeoscopic features (they just look like a poroejeoscopic features);

12) presence of a mesh structure which is not typical for the system of white lines, who does not reflect the
system of density and direction of flows of linear features, who does not reflect configuration of the human skin
types of drawings: linear, branched, reticulate, mixed, except for possible, located non-systemically white areas
caused by wrinkles, cracks, peeling, dysfunction of the endocrine system, etc.

Conclusions and prospects. The result of the research indicates the achievement of its goal. During the
research, scientifically proven provisions and methods were used, deformation features of the papillary pattern
caused by scars were described and illustrated, details that may appear in traces of this kind are particularized, an
algorithm of defining deformed areas of the papillary pattern as scars is explained and mentioned when it should
not be done, therefore, a scientifically sound mechanism for examining a dactyloscopic information, which
reflects scarring of the skin, has been formed, which, in turn, increases the implementation level of the principles
of completeness, objectivity, scientific validity, comprehensiveness, quality and positive resultiness of
dactyloscopic examination of any scarred papillary pattern reflected in the trace.

We also believe that the existing automated fingerprint identification systems like the: «Papilon», «Sonda»,
«DACTO 2000» should be upgraded with a software module, who is able to handle a dactyloscopic information
of this kind - identify people or narrow the range of search by scars presence, also, it is necessary for each state
agency who implements systems of electronic accounting or identification of persons by processing their
papillary patterns to take into consideration stability of scar tissue morphological features and its impact on the
structure of the papillary pattern.
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