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EDITORIAL

Presiel d’alsi rok, takze pontkame ditatelom 1. ¢islo nového — uz 27. ro¢nika Slovenskej
antropologie. Nasa edicna politika sa, zial’, nezlepSuje, takze z financnych dovodov vydavame uz iba
elektronickt verziu nasho Casopisu.

Nezlepsuje sa ani situdcia s dochadzajicimi prispevkami, pretoze zo vSeobecne znamych dovodov
medzinarodného hodnotenia odbornych casopisov autori uprednostiiuji zahranicné casopisy
indexované vo vyznamnych databazovych produktoch.

Okrem odbornych ¢lankov uverejitujeme v tomto Cisle aj informacie zo zivota Antropologicke;]
spolo¢nosti a recenziu vyznamnej slovenskej antropologickej publikacie Clovek v case a priestore.

Par slov o Homo sapiens sapiens.

Prijemné cCitanie zelé editor.



Zo Zivota spolo¢nosti

Katedra antropoldgie Prirodovedeckej fakulty Univerzity Komenského v Bratislave
a Prirodovedné muzeum Slovenského narodného muzea v Bratislave pripravili odborny
seminar Clovek v fase a priestore, ktory sa konal 14. maja 2024 v priestoroch Objavovne
Prirodovedného muzea SNM v Bratislave. Seminéra sa zucastnilo 38 i¢astnikov z viacerych
pracovisk zo Slovenskej a Ceskej republiky, celkovo odznelo 17 prispevkov z antropoldgie
a pribuznych odborov. Ocenit’ mozno Siroky tematicky zdber semindra, ako aj mimoriadne ziva
a podnetnu diskusiu. Spolo&ensky program zahfial komentovanii prehliadku expozicie Clovek
v ¢ase a priestore, ktorou Gidastnikov sprevadzala RNDr. Alena Sefédkova, PhD.

CLOVEK V CASE A PRIESTORE

Odborny seminar
14. maja 2024
SNM Prirodovedného muzea v Bratislave

ZOZNAM PRISPEVKOV
Clovek v ¢ase a priestore (Alena Sef¢akova)

Terénny a postexkavacny vyskum Pudskych skeletov z NKP Hrad Devin v rokoch 2022 a
2023: vysledky projektu Interreg SK-AT Kultirne mosty cez rieku Morava (Peter Barta,
Silvia Bodorikova, Michaela Dornhoferova, Marian Baldovi¢, Radoslav Benus, Jana
Mellnerové, Marek Mochorovsky)

Zahada devinskeho '"konika'. Prispevok k interpretacii ikonického artefaktu z doby
bronzovej (Pavol Jelinek, DuSan Valent)

Stravovanie kamaldulskych mnichov spod Zobora (1693 — 1782) z pohl’adu archeozooléga
(Zora Bielichova)

Hutteriti na Morave - doterajSie zistenia z pohrebiska v Pribicich (Nikola Nikolajova,
Tomas§ Motkovsky, Kévin A. Salesse, Mikolas Jurda, Robin Pénicka, Nikola Koktava, Ondfej
Kvarda, Anna Juras, Maciej Chylenski, Edvard Ehler, Josef Unger, Jana Valtrova, Bronislav
Chocholac, Andrea gtépénkové, Veronika Machanova, Jakub Cigan, Ondiej Klima, Miroslav
Kralik)



KrehKy Zivot deti zo Skolskej ulice v Nitre (Maria Kroglakova)

Identifikacia kostrovych pozostatkov objavenych v krasovej priepasti Studiia Na jame
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Vyuziti microCT a histologické analyzy pri diagnostice Pagetovy choroby (Katetfina
Vanatkova, Lenka Vargova, Ladislava Horackova, Alena Némeckova, Jifi Machacek, Katetina
Vymazalova, Michal Vopalensky)

Obrus zubii ¢lovéka v dobé bronzové s prihlédnutim ke zménam v diisledku pracovniho
stresu (Terezie Kelnarova, Eva Drozdova)

Identifikacia krvnych polymorfizmov ako sui¢ast’ interdisciplindrneho vyskumu genému
Gregora Johanna Mendela (Romana Sarvasova, Eva Drozdova, Lenka Falk, Eva Chocholova,
Dana Fialova)

Ovplyvituju alergie kvalitu naSich kosti? (Alexandra Hozdkova, Simona Sulis, Darina
Falbova, Lenka Vorobel'ova)

Meranie hrubky mékkych tkaniv tviare pomocou ultrazvuku a sledovanie faktorov, ktoré
ich mé6Zu ovplyvnit’ (Zuzana Kozakova, Radoslav Benus, Petra Svabova)

Mozaika morfoskopickych znakov klenby detskej lebky (Dominika LaSSova, Michaela
Doérnhoferova)

Sucasnost’ a buducnost’ antropometrie v klinickej praxi (Lenka Matejakova, Eva
Stefankova)

Zmena upotrebitel’nosti odtlackov prstov po degradacii vplyvom environmentalnych
faktorov (Michal Sotak, Maria Chovancova, Petra Svabova)

Organizatori podujatia: Mgr. Silvia Bodorikova, PhD.
RNDr. Alena Seféakova, PhD.
RNDr. Michaela Dérnhoéferova, PhD.
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CLOVEK V CASE
A PRIESTORE

PAR SLOV O HOMO
SAPIENS SAPIENS

Vyrocna cena casopisu Pamiatky a miized za rok 2023 v kategorii publikécie bola udelend knihe
Clovek v &ase a priestore — Par slov o Homo sapiens sapiens. Tauto vynimoént publikaciu vydalo
Slovenské narodné muzeum v Bratislave a jej hlavnou autorkou a zostavovatel’kou je naSa kolegyna
Alena Seféakova. Kniha je in§pirovana rovnomennou antropologickou expoziciou v Prirodovednom
muzeu SNM v Bratislave spristupnenou este v roku 2021.

Obsah publikacie je vel'mi rozmanity. Snahou autorov je prepojit’ mozaiku réznych pohl'adov
na Homo sapiens sapiens a poodkryt’ vlastnosti, ktoré st pre na$ druh charakteristické. V celkovom
kontexte knihy autori tiez priblizuju vzacne antropologické nalezy z uzemia Slovenska, z ktorych je
vicSina zrejme laickej verejnosti nezndma.

Uvodna &ast’ knihy sa snazi zodpovedat’ otazku, kde s nase korene. Venovana je evolucii
primatov, vzniku opic a spolo¢nym evolu¢nym trendom, ktoré ich charakterizuji. Priblizuje tiez



velmi vzicne trefohorné nalezy pliopitekov z okolia Bratislavy. Kapitolu dopiiiaju nadherné
fotografie opic a 'udoopov, ktorych autorom je zooldog a sticasny riaditel’ Prirodovedného muzea
SNM Jan Kautman.

Dalsia ¢ast’ pojednava o tom, v &om sme odlini od ostatnych tvorov obyvajicich nasu planétu. Je
to predovsSetkym schopnost’ prisposobit’ sa, vyborne komunikovat’ a spolupracovat’, predvidat
a vyuzivat velké mnozstvo informdcii. Je to tiez velkd predstavivost, ktord uzko stvisi s tzv.
symbolickym spdsobom myslenia. Doklady symbolického, kreativneho a estetického sposobu
rozmySlania pochadzajii podl'a niektorych autorov uz zo spodného paleolitu. Dokazom toho st
kamene opracované do podoby figurok alebo skalné rytiny vo forme jamiek, ryh, ¢i dokonca
geometrickych tvarov. So zdmernou vytvarnou tvorbou odzrkadl'ujucou symbolické myslenie vel'mi
uzko suvisel rozvoj artikulovanej reci.

Otazke, €o vSetko je mozné zistit’ z kostrovych a mumifikovanych pozostatkov vd’aka metédam
a postupom osteologickej antropologie sa venuje d’alSia ¢ast’ publikacie. Autori uvadzaji prehlad
najstarSich pohrebisk z Bratislavy a okolia, pricom sa zamerali najmé na zaujimavosti a Specifika
jednotlivych lokalit. Mimoriadne zaujimava je cast o mumifikdcidch a mumifikovanych
pozostatkoch. Méalokto asi vie, Ze za egyptskymi mimiami nie je potrebné cestovat’ az do Egypta.
V zbierkach slovenskych muzei je deponovanych az péat kompletnych tiel a jedna hlava. Tie z nich,
ktoré sa nachadzaju v SNM — Prirodovednom muzeu st opisané detailnejSie.

Aky je rozdiel medzi kostrou muza a Zeny? V akom veku dany jedinec zomrel? Aku stravu pocas
Zivota konzumoval? Je mozné z kostry ¢loveka vyéitat, akymi ochoreniami pocas Zivota trpel? Co
bolo pri¢inou smrti? Na vSetky tieto otdzky sa snazi odpovedat’ Cast’, ktora je tzv. biologickému
profilu jedinca. Kapitola je doplnena fotografiami zaujimavych epigenetickych znakov, vyvinovych
a traumatickych zmien na kostrovych pozostatkoch uloZenych v depozitari Antropologického
oddelenia.

O evolu¢nom procese homininov pojednava d’alSia kapitola, ktord je venovana Eloveku, jeho
predchodcom a pribuznym. Evolucia ¢loveka prebiehala mozaikovito, pocas viacerych obdobi zilo
stcasne niekol’ko druhov homininov, uplatiiovali sa série tzv. adaptivnych radiacii. Vyznamnym
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medznikom bol vznik bipédie sprevadzany zmenami na panve a dolnych koncatindch u archaickych
homininov a australopitekov, nasledované zmenami na hornej koncatine a ruke a napokon aj
rozvojom mozgu u rodu Homo. Vsetky podstatné vyvojové zmeny su opisané pre skupiny nasich
predkov, resp. pre jednotlivé druhy. Aby sa Citatel' v problematike lahSie zorientoval, vSetky
spominané druhy st zvyraznené v prehladnych rodostromoch. Kapitolu vhodne dopliaju autorské
fotografie amerického fotografa Davida L. Brilla, ktory pocas viacerych paleoantropologickych
expedicii v Afrike zdokumentoval mnoZstvo vyznamnych lokalit a nalezov. Cast’ kapitoly je
venovand osobnosti vynikajuceho ¢eského maliara a ilustratora Zdetika Buriana, ktory nemalu cast’
svojej tvorby zasvitil paleontologickej tematike a niekol'ko jeho diel sa nachadza aj v zbierkovom
fonde SNM. Zaver kapitoly patri svetovo vyznamnym paleoantropologickym nalezom z tizemia
Slovenska, ku ktorym je bezpochyby mozné zaradit' travertinovy vyliatok mozgovne a odtlacky
vretennej kosti a ihlice neandertadlcov z Ganoviec, ¢elova kost’, l'ava polovica ¢elovej kosti a 'ava
temenna kost’ neandertalcov zo Sale, ¢i mladopaleolitické nalezy zubov z Dzeravej Skaly a Silickej
Brezovej a lebky z Moce.

Dalsia ¢ast’ publikacie opisuje migracie anatomicky modernych l'udi z Afriky, nasledné osidlenie
vSetkych kontinentov a nacrtava aj sposob Zivota mladopaleolitickych lovcov mamutov.

Nasleduje kapitola venovana genetike a dedicnosti. Okrem zdkladnych informacii o DNA, jej
Struktare a funkcii, objasiiuje tiez to, akym spdsobom je mozné ju vyuzit v paleogenetickych
vyskumoch na rekonstrukciu davnych migracii, ich trasovania a osidlenia jednotlivych Casti sveta.
Zaobera sa tiez variabilitou morfologickych znakov na tele ¢loveka a adaptidciami anatomicky
moderného ¢loveka na rozne prostredia. Kapitolu dopliiajt portrétne fotografie cestovatela
a fotografa Stanislava Szenciho, ktoré nadherne ilustruju rozdiely medzi jednotlivymi varietami
a zaroven poukazujui na jedinecnost’ kazdého ¢loveka.

Kamen v rukéch ¢loveka je nazov d’alSej Casti venovanej kamennej industrii. T4 je vyznamnym
a nenahraditeI'nym zdrojom informadcii o prehistorickych spolocenstvach. Tvar kamennych néstrojov
a spdsob ich opracovania urcuje, v akom obdobi boli vyrobené a pouzivané, a su tiez dokladom
davnych obchodnych ciest. Prilozena mapa exportovanych a importovanych surovin na vyrobu



kamennych nastrojov je dokazom toho, Ze sa s nimi obchodovalo aj na pomerne velké vzdialenosti.
Kapitolu dopliaju fotografie Sirokej palety surovin na vyrobu kamennej industrie, ako aj ilustracie
a fotografie kamennych nastrojov pouzivanych v paleolite.

Preco zacal praveky Clovek vytvarat’ rozne umelecké diela? Na ¢o mu sluzili rozne sosky muzov
azien, obrazy alebo figirky zvierat? Preco je vela pravekych malieb ukrytych v jaskyniach
na nepristupnych miestach? Odpovede na tieto otazky hl'adé kapitola venovand najstarSiemu umeniu
z obdobia mladého paleolitu. Prinésa tiez prehl'ad jaskynnych malieb objavenych na tzemi Slovenska
a Ciech, na ktorych vyskume a datovani sa v spolupraci so speleologmi podielala aj autorka knihy
Alena Sefedkova.

Zaverecna Cast’ knihy je venovana historii, ale 1 sic¢asnosti Antropologického oddelenia SNM —
Prirodovedného muizea a novej expozicii s nazvom Clovek v ¢ase a priestore. Pociatky
Antropologického oddelenia siahaju az do medzivojnového obdobia, skutocna ¢innost’ vSak zacala
az v druhej polovici 60. rokov. Vyznamny podiel na rozvoji oddelenia mé najma popredny slovensky
antropolég doc. RNDr. Milan Thurzo, CSc., ktory viedol oddelenie takmer tri desatrocia. Zalozil
antropologicky depozitar, ktory v ¢ase jeho odchodu zo SNM disponoval kostrovymi pozostatkami
vyse 7 500 jedincov z roznych casovych obdobi. Na jeho pracu a vyskum vel'mi tispeSne nadviazala
Alena Seft¢dkovd. Najmid vdaka ich praci vlastni SNM najvac§iu antropologicku zbierku
na Slovensku, ktora v sucasnosti s¢ita vySe 10 000 kostier.
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Samostatna kapitola je venovana expozicii nazvanej Clovek v ¢ase a priestore, ktora dopia $tyri
st¢asné expozicie v Prirodovednom muzeu. Zrealizovana bola v roku 2021 a nahradila tak pévodnu
antropologickl expoziciu zruSenu este v roku 2003. Nova antropologicka expozicia je ojedinelou
svojho druhu na Slovensku a vznikla po viac ako 15 rokoch absencie tohto v slovenskom
muzejnictve malo zastapeného vedného odboru. Expozicia je pripravend napaditym spdsobom a
umoziuje interaktivne poznavanie l'udského druhu. Venovana je prave témam, ktoré su napliiou
jednotlivych kapitol tejto recenzovanej publikacie.



Kniha obsahuje tiez anglicky suhrn ¢leneny po jednotlivych kapitolach a doplneny niekol’kymi
ilustraciami. Ddlezitou sucastou je aj register a zoznam pouzitych literarnych zdrojov, ktoré mozu
v pripade zaujmu o antropologicku problematiku poslazit’ na d’alsie Stadium.

Kniha je vlastne transformdciou a rozSirenim obsahu expozicie Prirodovedného muzea SNM
Clovek v &ase a priestore, ktora bola v roku 2022 nominovana na narodni cenu za dizajn a v roku
2023 na cenu CE ZA AR. Napisand je jasnym, zrozumiteI'nym a vel'mi putavym sposobom, doplnena
je o hodnotny obrazovy material, ¢i uz vo forme fotografii alebo ilustracii. Publikécia urcite oslovi
Siroké spektrum citatel'ov, ¢i uz autorov odbornych a vedeckych publikacii, Studentov antropologie,
archeologie alebo inych pribuznych odborov, ale celkom iste aj laicku verejnost’ so zaujmom spoznat’
nas vlastny druh — Homo sapiens.

Silvia Bodorikova
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TATTOOING AS APOTENTIAL SOURCE OF PHTHALATE EXPOSURE
Natalia Prochackova, Branislav Kolena

Constantine the Philosopher University in Nitra, Faculty of Natural Sciences and Informatics,
Department of Zoology and Anthropology, Nabrezie mladeze 91, Nitra, Slovakia, email:
natalia.prochackova@student.ukf.sk; bkolena@ukf.sk

Abstract: Tattooing as a form of body modification involves the injection of inks into the dermis.
The ink also includes additives, among others, phthalates disrupt the endocrine system, causing
various dysregulations of the organism and consequent health-related outcomes. We used a casuistic
approach (n=1) to observe the kinetics of phthalates during transdermal exposure within the tattooing
context. Urinary samples were analyzed by high-performance liquid chromatography (HPLC-1260
Infinity, Agilent) and tandem mass spectrometry (MS/MS; 6410B, Agilent Technologies) in a 2-day
monitoring period before undergoing a tattoo, as well as on the treated day and two days after the
tattooing. The study is supported by monitoring of consumer behavior. Phthalate metabolites OH-
MnBP, MEP, OH MEHP, McMHP, cx MEPP, MiBP, oxo MEHP, MnBP, OH MINP, cx MiNP,
MBzP, MCHP a MEHP, reached the highest concentrations on the treated day or in the days after the
tattoo. Because the consumer behavior score (such as consuming meals, cosmetics, etc.) reached
0.186 out of a maximum of 1.0., it is indicating only a minimal role in the monitored route of
exposure. Our results therefore suggest that tattooing is a potential source of phthalate exposure and
opens a broad issue that invites further research.

Key words: endocrine-disrupting chemicals, body modification, human health, risk, biomonitoring,
casuistic approach

Introduction

Tattooing refers to the deliberate modification of the skin that involves the insertion of tattoo
pigments into the subcutaneous tissue to create an area of coloration distinct from the surrounding
skin. This phenomenon, observed across various cultures globally, show cases of an extensive
historical significance (Rohith et al. 2020). Tattoos serve as intricate conduits for cultural expressions
and values, encapsulating diverse sociocultural and psychosocial concepts, decipherable by
individuals sharing a common cultural heritage (Krutak 2015).

The significance of mutilations and/or body modification generally lies in the information
presented to the environment where the individual has undergone a particular transformation
(Salvador-Amores 2002; author's note - physical or mental). However, it is not only the individual
who transforms but also the environment that surrounds them (Salvador-Amores 2002). For this
reason, it is necessary to look at the issue of bodily expression to concerning the cultural environment
of the modern 21% century. The modern era is characterized by a consumption-oriented lifestyle,
which carries risks in the form of chemicals we are exposed to daily. Phthalates are commonly used
as plasticizers, but they are also known to toxicologists and epidemiologists as endocrine disruptors
(EDC). EDC interferes with the hormonal system and results in health problems; in addition to
hormonal dysregulation, it also affects the body systems and their functions. Our skin represents only
one of the routes of exposure (Giulbudagian et al. 2020), but the least explored. Moreover, inks and
additives injected into the skin belonged, and partly still belong, from a regulatory point of view, only
under unspecified EU cosmetic safety regulations, which different countries could follow regarding
their use and manufacture. However, the growth and widespread acceptance of tattooing need a solid
scientific basis to inform those interested about the potential impact on human health and the limping
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regulation by the state and the European Union. The pigments used for tattoo inks are often of the
exact origin as printing inks, which are not subject to dermatological tests or other cosmetic standards.
As “tattoos” are injected into the dermis during the application, where they are deposited and partially
metabolized, it is appropriate to know the fate of the various ingredients of tattoo pigments (including
phthalates) in the human body (Serup 2023). Although many studies have investigated chemical
impurities in tattoo pigments (such as heavy metals and other contaminants), phthalates have yet to
receive sufficient attention despite numerous biomonitoring studies. In this study, we investigate the
biomonitoring and kinetic of phthalates through analyses of 24-hour urine samples over five
consecutive days from the participant who underwent a tattooing procedure.

Material and methods

The male volunteer (n=1, age 48 years) with no previous tattoos entered the study voluntarily and
unpaid. The participant completed and signed an informed consent form, in which the individual was
informed about the processing of personal data, the publication of results, and the potential risks that
may accompany tattooing. The research participant consented to the initial collection of baseline
anthropometric data, photo documentation of the completed tattoo art, provided urine samples over a
5-day monitoring period, each reflecting a 24-hour diuretic period, and compliance with a 5-day
lifestyle and consumer behavior monitoring via questionnaire.

The biological material was collected from a 24-hour urine sample over five consecutive days:
two days before the tattoo treatment (sample 1, 2), on the tattoo day (sample 3), and two days after
the tattooing (sample 4, 5). Individual urine samples (5x2ml) were collected in Eppendorf microtubes
(phthalate-free). Participant completed daily questionnaires throughout the study to capture detailed
consumer behavior, including data from 24 hours before the first sample. Participant followed a 5-
day monotonous diet, recording all consumed foods, beverages, medications, cosmetics, and
packaging materials. On days 3 to 5 (the day of tattooing and the next two days), health status changes
and tattoo care were also monitored. The Consumer Behaviors Score (CBS) was calculated from yes
(1) or no (0) responses, dividing the sum by the number of questions. The use of plastic film covering
the fresh tattoo was included in assessing consumer behavior. The phthalate metabolites in urine were
analyzed in the Physiological and Analytical Laboratory of Constantine the Philosopher University
in Nitra, Faculty of Natural Sciences and Informatics, Department of Zoology and Anthropology,
according to the methodology of Koch et al. (2017) and Sidlovska (2018). Urine samples were
analyzed using high-performance liquid chromatography (HPLC-1260 Infinity, Agilent) and tandem
mass spectrometry (MS/MS) (6410B, Agilent Technologies). We analyzed the concentrations of 18
phthalate metabolites. Case-control analysis of the exposure trend was performed using Microsoft
Excel based on curve plots (sparklines).

Tattoo documentation (length x width, cm) was conducted using a digital caliper. We utilized the
freely accessible Image J software to estimate the total tattooed area and the percentage of the tattooed
area.

Results

The CBS reached a value of 0.186 out of a maximum of 1.0, which indicates that the monitored
behavioral items (such as consuming meals, cosmetics, etc.) played only a minimal role in the
monitored route of exposure. Since the diet was monotonous throughout the entire observation period,
changes in the concentration of metabolites correspond to dermal exposure through tattooing. In
Table 1 we present the results of metric characteristics of tattooing.



Table 1: Characteristics and metric parameters of tattoos

Length x width | Tattooed area | Tattooed | Type of Localization
(cm) (pixel) area (%) tattoo
10.00x13.00 68263 13.00% black mid-deltoid region of the right arm

The casuistic approach is based on the analysis of recorded urinary concentrations of phthalate
metabolites (Table 2), with highlighted values below the limit of quantification (LOQ; highlighted in
red cell). The table includes the sparklines that express the kinetics of phthalates, where a red point
represents the maximum concentration and the minimum by a dark green point.

Metabolites OH-MiBP, OH-MnBP, MEP, OH MEHP, cxMEPP, MiBP, oxo MEHP, MnBP, OH
MiNP, cx MINP, and MBzP were detected in 100% of the samples above the LOQ (limit of
quantification). The metabolite MCMHP was detected in 80% of samples above LOQ, MEHP 60%
above LOQ, and the metabolite MCHP 20% above LOQ. The metabolites MnPeP (mono-n-pentyl
phthalate), MnOP (mono-n-octyl phthalate), MMP (monometyl phthalate) and oxo MiNP (mono-
oxo-izo-nonyl phthalate) were not included in the table because their concentrations were 100%
below the LOQ. According to Table 2 the highest concentrations of metabolites OH-MnBP, MEP,
OH MEHP, McMHP, cx MEPP, MiBP, oxo MEHP, MnBP, OH MiNP, cx MiNP, MBzP, MCHP,
and MEHP were observed on the day of tattooing, or days after tattooing.

Table 2: Phthalate metabolites concentration levels (ng/ml)

metabolit l.day | 2.day | 3.day | 4.day | 5.day |sparklines
OH-MiBP | 3.193 | 1.784 | 2924 | 2908 | 2.032 | ™~
OH-MnBP| 2.615 | 2.428 | 3.950 | 4.842 | 3.241 | _.—
MEP 5.150 | 5.687 | 5.017 | 6.691 | 4.840 | — ",
OHMEHP| 3.178 | 2.221 | 5.052 | 5439 | 3342 | — - ~
McMHP 3.798 | 1.768 | 5.965 | 5947 | 3551 | -
cx MEPP | 3576 | 2138 | 5792 | 5895 | 3431 | — "
MiBP 7.974 | 6.113 | 10.334 | 13524 | 5.775 | ——
oxo MEHP| 2.656 | 1.948 | 3.806 | 3.766 | 2.853 | —. -~
MnBP 19.432 | 10.991 | 22.861 | 25.624 | 14.693 | ~.~ ~

OH MINP | 3.030 | 3.044 | 2946 | 17.293 | 10.143 | ___."
cx MIiNP 1.947 | 1508 | 1.903 | 2.452 | 2.011 | ——"
MBzP 1.362 | 1.342 | 2.433 | 2698 | 1563 | .~
MCHP 0.500 [ 0.500 | 0.500 | 1.280 | 0.500 | .. .-
MEHP 2698 | 1.000 | 3.535 | 2.077 | 1.000 | ",

Notes: OH-MiBP — mono-2-hydroxy-izo-butyl phthalate; OH-MnBP — mono-3-hydroxy-n-butyl phthalate; MEP —
monoetyl phthalate; OH-MEHP — mono(2-etyl-5-hydroxyhexyl) phthalate; McMHP — mono(2-karboxymetylhexyl)
phthalate; cx MEPP — mono(2-etyl-5-carboxypentyl) phthalate; MiBP — mono-izo-butyl phthalate; oxo MEHP — mono(2-
etyl-5-oxohexyl) phthalate; MnBP — mono-n-butyl phthalate; OH MiNP — mono-hydroxy-izo-nonyl phthalate; cx MiNP
— mono-carboxy-izo-nonyl phthalate; MBzP — monobenzyl phthalate; MCHP — monocyklo-hexyl phthalate; MEHP —
mono(2-etylhexyl) phthalate

Discussion

Body modifications familiar to today's industrial society, such as tattoos, plastic surgery, and
cosmetic alterations, are incorporated into the community as a "culturally desired concept of beauty"
(Bosnak 2018). These types of bodily mutilations entail risks that the individual voluntarily takes, but
oftentimes, they are not adequately informed about the potential risks.



By damaging the skin's natural barrier, tattooing can, in some cases, lead to various risks. Thus,
on the one hand, the skin represents an essential aesthetic role in self-perception; conversely, it is a
gateway for toxins from the tattoo ink during the tattoo treatment (Buss and Hodges 2017). The first
study to analyze phthalate contamination of tattoo inks is the Italian study by Leoni et al. (2021),
performed by GC/MS to quantify nine phthalates in 44 tattoo and PMU inks. The authors consider
the phthalate DEHP (Di-2-ethylhexyl phthalate) to be the worst and most frequently occurring diester
in the analyzed ink samples available on the Italian market. Since similar inks may also be present on
our market, we focused on analyzing primary and secondary metabolites of DEHP, including OH-
MEHP, McMHP, cx-MEPP, oxo-MEHP, and MEHP. Our results show an increase in concentration
during the day of tattooing compared to the second day (the day before tattooing) for the metabolites:
McMHP (5.965 ng/ml), oxo-MEPP (3.806 ng/ml), and MEHP (3.535 ng/ml). On the fourth day of
the study (the day after tattooing), we observed an increase in the metabolites OH-MEHP (5.439
ng/ml) and cx MEPP (13.524 ng/ml) compared to their concentrations on the tattooing day. It is
necessary to state that it may be related to different rates of metabolism or individual variability in
metabolism, as well as pigment type, location, and size of the tattooed area (Zhao et al. 2022). Leoni
et al. (2021) found that numerous ink samples analyzed didn't meet current concentration limits for
certain phthalates. Our study also detected increased DEHP metabolites after the third and fourth
days, suggesting possible presence above the permissible limit. Conversely, MnPEP levels (as a
metabolite of DnPP) were below the limit of quantification, possibly reflecting regulatory impact.
These findings underscore the necessity of informing the public about potentially non-compliant
tattoo inks.

A study by Bauer et al. (2022), which studied the ingredients contained in tattoo inks primarily in
the Asian market, compared toxic ingredients with other inks available in the EU. The authors report
that in both markets, toxic phthalates, chlorinated compounds, and/or associated contaminants - for
example, in the form of additives - are present in tattoo inks (author's note - depending on the market
for which the ink is intended and the type of ink). As reported by Bauer et al. (2022), divergent,
updated legislation in the European market has introduced regulations on tattoo ink ingredients, while
such legislation is absent in the Asian market. As there is an "open market" the authors suggest that
ink composition often does not reflect regulatory restrictions. It is important to keep in mind the need
to direct further research optimized for official controls of phthalates in tattoo and PMU inks, with
accuracy at the 0.00005% weight fraction reported as the limit.

According to Pan et al. (2014), DBP and DEHP phthalates accumulate more extensively in the
skin compared to other phthalates. In this study, we observed an increase in concentration for several
of the metabolites already named, varying between the third and fourth day compared to the second
and decreasing predominantly on the fifth day. The concentrations of some metabolites before
tattooing are highest on the first day and gradually decrease on the second day, which we interpret by
the onset and adherence to a monotonous diet (Dominguez-Romero and Scheringer 2019). We cannot
exclude external exposure, such as unmonitored cosmetics, which, according to the study by
Koniecky et al. (2011), contain phthalates, thus causing dermal exposures.

The casuistic approach may have influenced these findings and distorted the kinetic scenario.
Nonetheless, the results are valuable due to the complexity of the research and the cooperation
involved. Interpretations must consider inter-individual variability in metabolism and Kinetics.
Factors such as genetic variations, age, sex, lifestyle, and environmental exposures affect overall
exposure levels and potential health risks. Our findings underscore the critical need for continued
research and public education on tattoo safety, particularly concerning the chemicals used in
tattooing.

The growing popularity of tattooing underscores the escalating necessity for legislative regulation
within the industry. Yet regulatory measures often emerge reactively to specific issues rather than
forming part of a holistic strategy for public health protection. Our study supports and highlights the
risks associated with tattooing, emphasizing that adherence to existing legislation and enhancing



public awareness can profoundly influence the safety of this widely embraced way of personal
expression.

Our findings highlight an immediate need to implement stringent safety standards and regulations
for tattoo inks at both national and international levels. Specifically, this includes:

e Mandatory disclosure of all ingredients used in tattoo inks to enhance transparency and
allow consumers to make informed choices.

e Comprehensive toxicological assessments of each ingredient to evaluate potential health
risks associated with their use in tattooing.

o Establishment of specific legal limits on phthalate content, as phthalates are known
endocrine disruptors that can lead to hormonal imbalances and other health issues.

e Additionally, there is a critical need to increase consumer awareness and education about
the risks associated with tattooing. This includes information on potential adverse effects
such as allergic reactions, skin infections, and long-term exposure to harmful substances
like phthalates and heavy metals.

e Further research into developing safer, non-toxic alternatives to current ink formulations
is essential. Investing in this research will help mitigate potential health risks and ensure
the safety of tattoo materials for consumers worldwide.

Conclusion

The research aimed to present the possible risks of the growing interest in tattoos. Based on our
results, we can conclude that tattooing is a potential source of exposure to metabolites: OH-MnBP,
MEP, OH MEHP, McMHP, cx MEPP, MiBP, oxo MEHP, MnBP, OH MIiNP, cx MiNP, MBzP,
MCHP, and MEHP. Our findings could hypothetically demonstrate the negative impact of
unregulated tattoos on human health, exposure to phthalates, and their metabolism in the body.
However, the casuistic nature of the study on an individual should be considered when assessing our
study's conclusions.
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HODNOTENIE VEKOVYCH NORIEM UZATVARANIA PREDNEJ
FONTANELY A METOPICKEHO SVA U SLOVENSKYCH DETI

Dominika LasSova, Michaela Dornhoferova

Univerzita Komenského v Bratislave, Prirodovedecka fakulta, Katedra antropoldgie, Mlynska
dolina, Ilkovicova 6, 842 15 Bratislava, Slovensko, e-mail: dominika.lassova@uniba.sk

Abstract: Evaluation of age norms for the closure of the anterior fontanelle and metopic suture
in Slovak children. This study provides valuable insights into the timing of anterior fontanelle
and metopic suture closure in the Slovak juvenile population, using advanced imaging technologies
to assess ossification processes more accurately compared to traditional palpation methods. A total
of 366 paediatric patients aged under three years were included in this cross-sectional analysis, with
CT scans serving as the primary data source. Our results show that 21.6% of children had a closed
anterior fontanelle by the age of three years, with the mean age of closure being 17.76 months.
A higher closure age was observed in girls compared to boys. In terms of metopic suture, 60.7%
of children had a fully closed suture, with the mean age of complete closure being 13.7 months.
Intersex differences in closure times were not statistically significant for either structure. These
findings align with previous studies while also highlighting regional differences and the influence
of methodological approaches. Although the use of 3D CT imaging provides more precise data,
longitudinal studies are needed to enhance our understanding of the natural progression of these
processes. The data further underline the clinical significance of these structures as markers of cranial
development and potential diagnostic tools for neurological and developmental disorders.

Key words: cranial sutures closure, cranial development, computed tomography, Central Europe

Uvod

Kraniofacialny vyvin je dynamicky a komplexny proces, pri ktorom dochddza k postupnému
uzatvaraniu fontanel a §vov, zohravajucich kl'a¢ovii tlohu v adaptacii lebky a umoziujucich expanziu
mozgu pocas raného detstva. Medzi najddlezitejsie Struktary tohto procesu patri predny lupienok
(predna fontanela — fonticulus anterior) a ¢elovy Sev (metopicky Sev — sutura metopica). Predna
fontanela sltzi nielen ako dolezity diagnosticky marker pri hodnoteni intrakranidlneho tlaku, ale jej
uzatvorenie ma aj vyznamny klinicky prinos, najma pri diagnostike neurologickych poruch spojenych
s abnormalitami osifika¢nych procesov. Metopicky Sev, rozdelujtci ¢elova kost, zohrava klicova
ulohu pri formovani ¢elového skeletu, pricom jeho predfasna fuzia moze viest' k trigonocefalii —
zavaznej deformite Celovej a periorbitalnej oblasti lebky, ktorda mdéze mat vazny dopad nie len
na vzhl'ad tvare, ale aj na neurologické funkcie (Vu et al. 2001, Krasni¢anova 2009).

Proces uzatvarania tychto Struktir prebieha v réznych vekovych intervaloch, pricom literatura
uvadza priemerny vek uzatvorenia prednej fontanely na trovni 13,8 mesiaca (Kiesler a Ricer 2003).
V niektorych pripadoch moze byt fontanela stale otvorend, avS§ak menej detekovatelna pri palpacnom
vySetreni (Tunnessen a Roberts 1999). Informacie o fyziologickom zraste metopického Svu st
Vv literatire nejednotné, pri¢om rdzni autori uvadzajii odliSné Casové ramce. Niektoré Studie
naznacuju, Ze metopicky Sev sa u deti obvykle uzatvara do 24 mesiacov, kym ini autori uvadzaju, ze
jeho fuzia sa v tomto obdobi iba za¢ina (Manzanares et al. 1988, Cohen 1993). Tieto rozdiely mozu
sposobovat’ rozne faktory, vratane genetickych predispozicii, environmentalnych a klinickych
faktorov. V ojedinelych pripadoch m6ze metopicky Sev pretrvavat’ pocas celého Zivota v r6znej miere
ako sutura frontalis persistens (metopizmus), s vyskytom v 5 — 8 % populacie. Tento jav nezavisi
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od tvaru ¢i kapacity lebky, ale pozitivne koreluje s klenutym profilom ¢ela (Bolk 1917, Schultz 1929,
Cihak 2011).

Napriek dostupnosti zahrani¢nych stadii, ktoré sa venuju tejto problematike, v slovenskej literatare
chybajii normativne udaje o veku uzatvarania tychto Struktir. Slovenski a Ceski pediatri sa Casto
spoliehaju na normy z inych eurépskych krajin, ako je Nemecko &i Svajéiarsko (Krasni¢anova
aLesny 2001). Tato Stadia sa zameriava na analyzu veku uzatvarania prednej fontanely
a metopického $va v slovenskej populacii, s vyuzitim modernych zobrazovacich technologii, ktoré
umoziuju presnejsie hodnotenie osifikaénych procesov v porovnani s menej citlivymi metdédami, ako
je palpacné vysetrenie.

Subor a metody

Predmetom analyzy boli dostupné 3D CT snimky 366 pacientov vo veku do troch rokov, u ktorych
sa diagnostikovalo povrchové poranenie hlavy (S00.-), zlomenina lebky a tvarovych kosti (S02.-)
alebo otras mozgu (S06.-; MKCH 2019). Data pochadzali z databazy Kliniky detskej chirurgie LF
UK a NUDCH v Bratislave. Vyskum prebiehal v rokoch 2018 az 2021 so suhlasom Etickej komisie.
Pacienti pochéadzali z r6znych Casti Slovenska, pricom vicsina deti bola z Bratislavy a jej okolia.

Hlavnym kritériom zaradenia do analyzy bol fyziologicky zdravotny stav. Zo suboru boli vyluceni
pacienti s vrodenymi anomaliami, genetickymi syndromami alebo inymi ochoreniami, ktoré mohli
ovplyvnit’ rast a vyvin lebky, vratane deformit. Pre Statistické spracovanie boli pacienti rozdeleni
do 6smych vekovych kategoérii. Zastupenie chlapcov v sledovanom stibore prevazuje a tvori pocet
209 (57,10 %), s priemernym vekom 10,52 + 6,98 mesiacov pocas CT vySetrenia. Dievcat bolo 157
(42,90 %) s priemernym vekom 10,15 £+ 7,38 mesiacov. Celkovy priemerny vek vSetkych deti,
zaradenych do analyzy, je 10,36 + 7,15 mesiacov, z toho najmladsie dieta bolo vySetrené v den
narodenia a najstarSic vo veku 36 mesiacov a troch dni. Morfologiu ¢elového $va sme hodnotili
na zaklade 3D CT snimok v tychto kategériach: pritomny (otvoreny) Sev pozorovany od bodu nasion
po bod bregma alebo po oblast’ predného ramena vel’kej fontanely, parcidlne zrasteny Sev (linia $va
je CiastoCne rozliSite'na, zvycajne v oblasti fontanely) a nepritomny Sev (linia $va nie je v ramci
zrastenej Celovej kosti rozlisitel'na; obr. 1). Pritomnost’ prednej fontanely sme hodnotili v kategoriach
pritomna/uzatvorena.

10cm

10cm

Obr. 1: Sutura metopica v troch kategériach: vlavo pritomny (Sestmesacné dievca), v strede
parcialne zrasteny (0Semmesacné dievca) a vpravo nepritomny (0semmesacné dievéa; LasSova 2021,
archiv KDCH)

Fig. 1: Metopic suture in three categories: left - present (six-month-old girl), middle - partially
fused (six-month-old girl), and right - absent (five-month-old girl; Lassova 2021, KDCH archive)

13



Vizualizécia a vyber snimok pre analyzu prebiehali v prehliadaci TomoCon Viewer 3.0 (TatraMed
Software s.r.0.). Pri porovnavani frekvencii deti s uzavretou/otvorenou fontanelou a ¢elovym §vom
v jednotlivych vekovych kategériach sme pouzili Fisherov exaktny test. Statistickii preukaznost
rozdielov sme hodnotili na hladine vyznamnosti 5 % (p < 0,05).

Vysledky

V analyzovanom subore fyziologicky zdravych deti do troch rokov bola predna fontanela uzavreta
u 21,6 % deti. Podrobné zastlipenie deti s pritomnou alebo uzavretou fontanelou v jednotlivych
vekovych kategoriach je uvedené v tab. 1. Priemerny vek deti, u ktorych doslo k uzavretiu fontanely,
bol 17,76 mesiaca, pricom u chlapcov bol zaznamenany niz$i priemerny vek (16,56 mesiaca)
V porovnani s diev¢atami (19,56 mesiaca).

Tab. 1: Uzatvaranie prednej fontanely podla veku deti
Table 1: The anterior fontanelle closure by age of children
Vekové kategorie (mesiace)

Spolu

Fonticulus anterior 0 1-3 4-6 7-9 |10-12| 13-18 [19-24|25-36

n| % [n|%|[n| % |n|%[n[%[n[%|[n|% |n[%|n|%

Pritomna
Cely subor (N =366) | 287 |78,4|16|4,4| 44|12,0|67]18,3|77|21,0135]|9,6| 33| 9,0[12|33] 3|08
Dievéata N=157) |126|80,3| 8|51| 21|13,4|26|16,6|39[134|15|/9,6| 13|134| 4]|25| 0/0,0
Chlapci (N=209) |161]77,0| 8|3,8| 23]11,0/41|196|38[18,2/20|9,6] 20| 96| 8(38| 3|14
Uzatvorena
Cely siibor (N=366) | 79/216| 0|{00| 0| 00| 3] 08| 9| 25(14|38| 23| 63|13|36|17]456
Dievéata (N=157) | 31|19,7| 0/00| O] 00| 1| 06| 3| 19| 5[32| 7| 45| 6/38] 9|57
Chlapci (N = 209) 48|230| 0/00| 0] 00] 2] 10| 6] 29| 9/43] 16| 7,7] 7]33]| 8|38
N = celkovy pocet jedincov v prislusnej vekovej kategérii, n = pocet deti s pritomnou/uzavretou prednou fontanelou
Vv danej vekovej kategorii, % = percentualny podiel deti s pritomnou/uzavretou fontanelou v ramci vekovej kategorie

N = total number of individuals in the respective age category, n = number of children with an open/closed anterior
fontanelle within the respective age category, % = percentage of children with an open/closed anterior fontanelle within
the age category

Fontanela bola pritomné u vSetkych deti vo veku do Styroch mesiacov. Prvé pripady uzatvorenia
sme zaznamenali vo vekovej kategorii 4 — 6 mesiacov, kde bola fontanela uzavretd u 4,3 % deti.
Vyraznej$i narast uzatvarania fontanely bol pozorovany vo veku 7 — 9 mesiacov, s uzatvorenou
fontanelou u 10,5 % deti. Tento trend pokracoval vo vekovej kategorii 10 — 12 mesiacov, kde bolo
uzavretie pozorované uz u 28,6 % deti. NajvyraznejSie zmeny sme zaznamenali v kategoriach 13 —
18 mesiacov a 19 — 24 mesiacov, kde bola fontanela zrastena u 52,0 % a 85,0 % deti. Tieto vysledky
ilustruje obr. 2, ktory ukazuje jasny trend poklesu pritomnosti fontanely s narastajiicim vekom.
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Obr. 2: Percentualna distribucia uzatvarania prednej fontanely podl'a veku
Fig. 2: Percentage distribution of the anterior fontanelle closure by age

Pokial’ ide o metopicky Sev, v nasSom subore fyziologicky zdravych deti do troch rokov sme
zaznamenali, ze az 60,7 % deti malo tento Sev Uplne zrasteny. Percentudlne zastiipenie v celom
subore, ako aj v jednotlivych vekovych kategoriach, uvadzame v tab. 2.

Tab. 2: Distribtcia stavu metopického §va podl'a veku deti
Table 2: Distribution of metopic suture status by age in children
Vekové kategorie (mesiace)

Spolu

Sutura metopica 0 1-3 4-6 7-9 10-12 | 13-18 |19-24| 25-36

n % nl % [n][% [n[%| n][%[n][%|[n][%|[n[%|n] %

Pritomny
Cely sibor (N=361) | 103|285|15| 4,2| 37|10,2|27|75| 18| 50| 3| 08| 2| 06| 1|03 0] 0,0
Diev¢atd (N = 154) 48312 7| 45|19|123|10|6,5| 9| 58| 2| 13| 1| 06| 0]|0,0] O] 0,0
Chlapci (N = 207) 55|/266| 8| 39| 18] 8,7|17/82| 9| 43| 1] 05| 1] 05| 1|/05] 0] 0,0
Parcidlne zrasteny
Cely sibor (N=361) | 39|108| 0| 00| 3| 08|20|55| 9| 25| 4| 11| 3| 08| 0|00 0] 0,0
Diev¢atd (N = 154) 18117 0| 00| O| 00|10|/65| 4| 26| 2| 13| 2| 13| 0/0,0] O] 0,0
Chlapci (N = 207) 21]10,1] 0| 00| 3] 14]10/48| 5| 24| 2] 10| 1] 05| 0]/0,0] 0] 0,0
Nepritomny
Cely subor (N=361) | 219|60,7| 0| 00| 2| 06[23|64| 57[141|42]1116]51[141]24/66(20| 55
Diev¢atd (N = 154) 88/571| 0| 00| 1| 06| 7|45| 28|18,2|16[10,3|17[110|10(6,5]| 9| 58
Chlapci (N=207) |131]|63,3] 0] 00| 1| 05]16]|7,7]| 29|14,0|26/12,6|34|16,4(14]168]11| 53
N = celkovy pocet jedincov v prislusnej vekovej kategorii, n = pocet deti s pritomnym/parcialne zrastenym/nepritomnym
celovym $vom v danej vekovej kategorii, % = percentualny podiel deti S pritomnym/parcialne zrastenym/nepritomnym
¢elovym S§vom v ramci vekovej kategorie
N = total number of individuals in the respective age category, n = number of children with a present/partially
fused/absent metopic suture within the respective age category, % = percentage of children with a present/partially fused
absent metopic suture within the age category
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Priemerny vek deti s plne pritomnym metopickym Svom bol 4,6 mesiaca, u deti s parcialne
uzavretym Celovym $vom 7,5 mesiaca a deti s kompletne zrastenym $vom 13,7 mesiaca (obr. 3).
Najmladsie dieta s kompletne zrastenym ¢elovym §vom malo 2,5 mesiaca, zatial’ ¢o najstarSie diet’a
s otvorenym $§vom malo 19,0 mesiacov. Vicsina deti s parcialne uzavretym ¢elovym $vom patrila
do vekovej kategorie 4 — 6 mesiacov. VSetky deti vo vekovej kategorii 25 — 36 mesiacov mali ¢elovy
vek kompletne zrasteny.

Sutura metopica

100.0
90.0
80.0
70.0
60.0
50.0

40.0

Percentudlne zastupenie

30.0
20.0
10.0

0.0
0 1-3 4-6 7-9 10-12 13-18 19-24 25-36

Nepritomny 0.0 4.8 329 67.9 85.7 91.1 96.0 100.0
Parcidlne zrasteny 0.0 7.1 28.6 10.7 8.2 5.4 0.0 0.0
Priomny 100.0 88.1 38.6 21.4 6.1 3.6 4.0 0.0

Obr. 3: Percentualna distribucia stavu metopického $va podl'a veku
Fig. 3: Percentage distribution of metopic suture status by age

Pri sledovani vztahu medzi pritomnost’ou metopického $va a uzavretim prednej fontanely sme
identifikovali jediny pripad, v ktorom metopicky Sev zostal otvoreny aj po Gplnom zraste fontanely
(obr. 4).

U konkrétnej pacientky bola k dispozicii aj novsia snimka (vo veku 3,5 roka), ktord potvrdila
perzistenciu metopického Sva, co moze naznacovat’ pritomnost’ variantu metopizmu. Tento nalez
vSak nebol zahrnuty do Statistickej analyzy, ked’ze Studia bola vekovo limitovand na deti do 36
mesiacov.

Okrem toho bol metopicky Sev po uzavreti prednej fontanely iba v dvoch pripadoch parcidlne
uzavrety, kym vo vSetkych ostatnych pripadoch nepritomny.
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Obr. 4: Komparativna snimka dokumentujica pretrvavanie metopického Sva po uzavreti prednej
fontanely u 10-mesac¢ného dievcata (vl'avo), s potvrdenim jeho pritomnosti aj vo veku 3,5 roka
(Lassova 2021, archiv KDCH)

Fig. 4: Comparative image documenting the persistence of the metopic suture after the closure of the
anterior fontanelle in a 10-month-old female (left), with its presence confirmed at the age of 3.5 years
(Lassova 2021, KDCH archive)

Diskusia

Priemerny vek uzavretia prednej fontanely je v naSom subore na Grovni 17,76 mesiaca, S miernymi
rozdielmi medzi pohlaviami (chlapci: 16,56 mesiaca; dievéatd: 19,56 mesiaca). Hoci literattira
naznacuje, ze predna fontanela ma tendenciu uzatvarat’ sa skor u chlapcov nez u dievcat, tieto rozdiely
nie su Statisticky vyznamné (Woldeyes et al. 2020, Boran et al. 2018). Priemerny vek deti s kompletne
zrastenym celovym Svom bol 13,7 mesiaca, priCom intersexualne rozdiely opét’ neboli Statisticky
vyznamné, ¢o je v sulade s predchadzajicimi Studiami, ktoré naznacuju, Ze pohlavie nema vyznamny
vplyv na tento proces (Weinzweig et al. 2003).

Vseobecne uvadzany priemerny vek uzavretia fontanely na urovni 13,8 mesiaca je niz$i nez
v naSom subore (Kirkpatrick et al. 2019, Boran et al. 2018). Tento rozdiel moze byt ovplyvneny
roznymi metodologickymi pristupmi, pricom pouzitie 3D CT snimok poskytuje presnejSie vysledky
v porovnani s menej citlivymi palpaénymi metédami, ktoré mozu byt’ nepresné najma pri fontanelach
mensej vel’kosti. Tento poznatok podporuji aj Acheson a Jefferson (1954), ktori uviedli, Ze priemerny
vek uzavretia fontanely na zéklade radiologickych metdd bol vyssi (chlapei: 17,88 m.; dievcata: 19,68
m.) v porovnani s palpacnym hodnotenim (chlapci: 16,32 m.; dievcata: 18,84 m.). Podobne, Studia
Nobleovej et al. (2017) na zaklade MDCT snimok ukazala, Ze u deti star§ich ako 28,8 m. uz nebola
pritomna otvorena fontanela ani v jednom pripade, pricom najmladsie dieta s Uplne uzavretou
fontanelou malo 10,2 m. Nase vysledky st v sulade s tymito zisteniami, pricom najstarSie dieta
s pritomnou fontanelou v naSom subore bolo vo veku 26,4 mesiacov.

Okrem toho aj regiondlne a etnické rozdiely moZu vyznamne ovplyvnit' Cas uzavretia prednej
fontanely. Zatial’ ¢o v naSom stibore mala vo vekovej kategorii 19 — 24 mesiacov otvorenu fontanelu
takmer polovica deti (48,0 %), Pindrik et al. (2014) uvadzaju, Ze v americkej populécii je v tejto
vekovej kategorii uzavreta fontanela az u 86,5 % deti. Stadia Kirkpatricka et al. (2019) na Novom
Zélande odhalila, Zze vSetky deti etnicko-kultirnych skupin Maori a Pasifika mali v tomto veku
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uzavrett fontanelu (100 %), zatial’ ¢o u deti eurdpskeho povodu bola pritomna este u 50 % jedincov,
¢o je podobné nasim zisteniam.

Vicsina deti v naSom subore, ktoré mali uzavreta prednt fontanelu, mala zaroven aj uplne zrasteny
alebo parcialne uzavrety celovy Sev, ¢o podporuje zistenia o nezavislom, avSak Casovo suvisiacom
uzatvarani tychto dvoch Struktur. Zaznamenali sme iba jeden pripad, kedy pretrval otvoreny Sev
po uplnom uzavreti prednej fontanely.

Vicsina deti s parcidlne uzavretym ¢elovym Svom bola v vekovej kategérii 4 — 6 mesiacov, ¢o
koreluje s literaturou a predpokladanym ¢asovym ramcom pre tento proces (Vinchon 2019). Po tomto
obdobi sme pozorovali postupné zvySovanie podielu deti so zrastenym metopickym $vom, pri¢om
vo veku 25 — 36 mesiacov mali uz vSetky deti kompletny zrast $va. Tento trend naznacuje, Ze
uzatvaranie metopického $va je v zadsade ukoncené pred tretim rokom Zivota.

Zaver

Rozdiely zistené medzi touto S$tudiou a inymi $tadiami moézu byt doésledkom réznych
metodologickych pristupov, regionalnych a genetickych faktorov. Vykonand analyza tiez naznacuje,
Ze proces uzatvarania tychto Struktar vykazuje variabilitu medzi jednotlivymi vekovymi kategoriami,
¢o poukazuje na individudlny priebeh kazdého z tychto procesov. Hoci sme pri vyskume pouzili 3D
CT snimky, ktoré poskytli presné tidaje, data boli limitované obmedzenym poctom tomograficky
vySetrenych pacientov, ¢o ovplyvnilo pocet vzorieck v jednotlivych vekovych kategoriach.
Longitudinalne sledovanie by prinieslo dolezité udaje o prirodzenom vyvine tychto Struktur, takéto
data vSak nie s bezne dostupné. Prezentované vysledky poskytuju zéklad pre d’alsi vyskum.
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