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BIOAKTIVNiI KOLAGENNI PEPTIDY REGENERUJI

Kolagen je nezbytny pro pohyblivost kloubii, stabilitu
kosti, odolnost a pevnost vazt a §lach a také pro zdravé
svaly a hojné se vyskytuje i v cévach, meziobratlovych

ploténkach, hematoencefalické bariéie a

dentinu a stievni sténé - kolagen je zivotné dulezita

slozka celého téla.

Kolagenni peptidy zvysuji syntézu
kloubniho kolagenu a proteoglykanii

Nejen sportovci jsou ve zvy3ené mife nachylni ke kloubnim
problémim a Iécba se u nich nijak nelisi od jejiho zvladani
u bézné populace. Hlavnim cilem je minimalizovat bolestivost
a zlepsit funkcnost kloubd. Klinicka studie provedena v Penn
State University testovala Ucinek kolagennich peptidi na
studenty sportovnich Skol, ktefi trpéli kloubnimi problémy
v disledku mechanické zitéZe. V porovnani s kontrolni
skupinou doslo u studentd, ktefi uzivali kolagenni peptidy,
k vyraznému sniZeni kloubnich potiZi a také ke zlepSeni
pohyblivesti. Tyto pozitivni Gcinky byly patmé zejména
u Ucastnikd s problémy kolennich kloubl pochazejicich
z mechanické zatéze. (Clark K. , Sebastianelli W., Flechsenhar
K., Aukermann D., Meza F,, Millard R,, Deitch J., Sherbondy P,
Affiliations A., 24-Week study on the use of collagen hydrolysate
as a dietary supplement in athletes with activity-related joint
pain, Curr Med Res Opin, 2008 May;24(5):1485-96)

Vyznamny je i vliv kolagennich peptidu
na hustotu kosti, zejména u osob

s osteoporodzou i osteopenii, potvrzeno
uz v roce 2010 pilotni studii s dopliikem
stravy Calcidrink®.

V této studii se fesil ,Vliv suplementace kolagennimi peptidy,
vépnikem a vitaminem D, resp. Calcidrinkem® na dbytek
kostni hmoty a remodelaci kosti u postmenopauzalnich
7en s osteopenii“ (Ortopedie 2010, Gabriela Simkovd,
Revmatologickd ambulance 1. PP Kladno). Vysledky byly velmi
nadéjné. U Zadné pacientky se nevyskytly béhem sledovaného
obdobi jednoho roku Zddné nové nizkozatézové zlomeniny.
Cilem bylo prokézat dcinek pravidelného uzivéni pfipravku
Calcidrink (vitamin D, kalcium a kolagenni peptidy) na snizeni
Ubytku kostni hmoty u postmenopauzalnich Zen s osteopenii.
Vysledky studie tento efekt potvrdily.

rohovce,

KOLAGENNi
PEPTIDY

v denni ddvce
3000 - 10000 mg jsou
jedinou formou kolagenu
s védecky prokézanou
biologickou aktivitou
stimulujici bunky chrupavek,
kostia pojivovych
tkani.

Dopliky stravy Geladrink® a Calcidrink®
s vysokym obsahem ovéfenych kolagennich

peptida Gelita®
Kolagenni peptidy Gelita® jsou obsazeny ve fyziologicky tcinné
ddvce v origindInich produktech ceské firmy Orling, s vyuZitim
vSech novych poznatkd ohledné jejich piisobeni.

Prof. MUDr. Milan Adam, DrSc. byl prvni, kdo objevil obrovsky
potencial kolagennich peptidd a v pribéhu let jej dalsi védci
a lékafi opakované prokdzali

a jesté rozsiili oblasti pouZiti,
pro které jsou kolagenni
peptidy vhodné.

Prof. MUDr. Milan Adam, DrSc. Dr.h.c. l
Cesky revmatolog, zakladatel kloubni vyZivy Geladrink®

GELADRINK® a CALCIDRINK®
- PRO LEPSi KVALITU ZIVOTA

Vice informaci na WWW.ORLING.CZ




ottobock.

Louisa, 27, roztrousena skleroza

S Exopulse Moll,uié it
uz zase tanci

60 minut terapie kazdy druhy den
mUze zasadné uvolit spastické
a napjaté svaly, aktivovat svaly
ochablé a zmirnit chronickou
bolest. A to nejen u Louisy s
roztrousenou sklerézou, ale i
dalSich lidi trpicich obdobnymi
problémy po cévni mozkové
prihodé, pri détské mozkoveé
obrné a jinych neurologickych
onemocnénich.

Ottobock. The human
empowerment company.

Louisa ve videu:
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#WeEmpowerPeople \ T N :
www.ottobock.cz \ @ EXOPULSE

Vyrobek je zdravotnickym prostfedkem, uréenym vyhradné k slaboproudé
transkutanni neurostimulaci celého téla. Pfectéte si peclivé navod k pouziti.
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Advances in Research, Diagnostics and Therapy

Published by The Society for Connective Tissues, Czech Medical Association of J. E. Purkyné, Prague,
Society for Prosthetics and Orthotics, Czech Medical Association of J. E. Purkyné, Prague, Czech Republic
and Centre for Defects of Locomotor Apparatus Prague, Czech Republic.

Call for papers
Support this journal by sending in your best and most interesting papers. The issue of the journal is
published during whole year after proof acceptation of the reviewers. In occasion of the symposia
(twice a year) is published the supplement.
Chief Editor:  Ivo Mafik
Associate Editors:  Miroslav Petrtyl, Martin Braun

Scientific Secretary:  Stépan Kutilek
Responsible Editor:  Pavel Lorenc

Editorial board

Romuald Bedzinski Hana Hulejova Josef Kraus Ivan Mazura Vaclav Smrcka
Michael Bellemore Josef Hyanek Petr Krawczyk Radek Myslivec Jifi Straus
Pavel Cerny Jacek Karski Martin Krbec Pavel Novosad Ivan Vareka
Mikhail Dudin Tomasz Karski Veronika Krulisova Iveta Pallova Jan Vieticka
Jifi Funda Milan Kokavec Piet van Loon Ctibor Povysil Daniela Zemkova
Radwan Hilmi Petr Korbelar Franti$ek Marsik Petr Sedlak

Submitted papers: Locomotor System will review for publication manuscripts engaged in diagnos-
tics and interdisciplinary treatment of genetic and metabolic skeletal disorders, limb anomalies,
secondary osteoporosis, osteo/spondyloarthritis and another disorders that negatively influence
development and quality of locomotor apparatus during human life. Both papers on progress
in research of connective tissue diagnostics, medical and surgical therapy of multiple congenital
abnormalities of skeleton mainly in the fields of paediatric orthopaedic surgery and plastic surgery,
orthotics and prosthetics treatment, and papers dealing with biomechanics, clinical anthropology
and paleopathology are appreciated.

The journal has an interdisciplinary character which gives possibilities for complex approach to the
problems of locomotor system. The journal belongs to clinical, preclinical and theoretical medical
branches which connect various up-to-date results and discoveries concerned with locomotor system.
You can find the volumes of Locomotor System journal at http://www.pojivo.cz/cz/pohybove-ustroji/
since 1997 (free of charge). Since 2013 only electronic edition of the journal is available. That is why we
recommend to all subscribers and those interested apply at http://www.pojivo.cz/en/newsletter, enter
personal data, titles and e-mail address where the journal will be mailed.

Abstracts of presented papers are excerpted in EMBASE/Excerpta Medica (from the year 1994) and
in the Bibliographia medica Cechoslovaca (from the year 2010). We prefer the manuscripts to be
prepared according to Uniform Requirements for Manuscripts Submitted to Biomedical Journals
(Vancouver Declaration, Brit med J 1988; 296, p. 401-405).
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30. ro¢nik ¢asopisu Pohybové Ustroji — pokroky ve vyzkumu, diagnostice a terapii
je vénovan jubilantiim, ¢estnym ¢lendim Spole¢nosti pro pojivové tkané Ceské lékarské
spoleénosti J.E. Purkyné (SPT CLS JEP), élendim redakéni rady €asopisu Pohybové ustroji
a drzitelGm pamétni Zlaté medaile CLS JEP

panu

prof. MUDr. Josefovi Hyankovi, DrSc. (90 let)

a panu

prof. MUDry. Ctiborovi Povysilovi, DrSc. (80 let)

a také dal$im jubilantdm a ¢estnym ¢lentim SPT CLS JEP, ktefi se zaslouzili o ¢innost
Spole¢nosti pro pojivové tkané CLS JEP od jejiho vzniku v roce 2004:
Ing. Hané Hulejové (65 let)
MUDr. Olze Hudakové, Ph.D. (50 let)

a

RNDr. Martinovi Braunovi, Ph.D. (50 let)

The 30t edition of Locomotor System journal — Advances in Research, Diagnostics and Therapy
is dedicated to the jubilarians, honorary members of the Society for Connective Tissues
of the Czech Medical Association J.E. Purkyné (SCT CMA JEP), members of the editorial board
of the journal and holders of the commemorative Gold Medal of the CMA JEP

Mr.
Professor Josef Hyanek, DSc. (90 yrs.)
and Mr.
Professor Ctibor Povysil, DSc. (80 yrs.)

and also other jubilarians and honorary members of Society for Connective Tissues of the Czech
Medical Association J.E. Purkyné who have contributed to the activities of this Society since
its establishment in 2004:
Ing. Hana Hulejova (65 yrs.)
Olga Hudakova, MD, PhD (50 yrs.)

and

RNDr. Martin Braun, PhD (50 yrs.)
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SLOVO CTENARUM

Vazeni ¢tenafi, autofi a inzerenti!

Dékujeme za Vasi nezastupitelnou pomoc pfi tvorbé mezioborového odborného recenzovaného
&asopisu ,Pohybové Ustroji — pokroky ve vyzkumu, diagnostice a terapii (dale PU).”

Vsechna cisla ¢asopisu (véetné Supplement) vydana od roku 1997 najdete ve formatu PDF na
webové doméné Spole¢nosti pro pojivové tkané CLS JEP z.s.
http://www.pojivo.cz/cz/pohybove-ustroji/ (bezplatny pfistup).

Casopis PU byl v roce 2008 zafazen Radou pro vyzkum, vyvoj a inovace vlady CR na Seznam
recenzovanych neimpaktovanych periodik vydavanych v Ceské republice. Od roku 2013 je ¢aso-
pis PU vydavan pouze v elektronické formé (v roce 2014 bylo pfidéleno nové ISSN 2336-4777).
V souvislosti se zménou v elektronickou formu vydavani v roce 2013 ¢asopis nedopatienim
vypadl z tohoto Seznamu. Od roku 2015 je elektronickd forma Pohybového Ustroji opét na
Seznamu recenzovanych neimpaktovanych periodik.

0d roku 2016 vydavame v casopisu PU pfispévky pfijaté po recenzi jako ¢islo 1 a 2, dale dvé
Suplementa obsahujici souhrny nebo abstrakta ze symposii Kubatovy dny a mezindrodniho symposia.

Nedostatek pFispévkii je pficinou zpozdéného vyddni i tohoto ¢isla 2 Easopisu PU, 30, 2023. Ctendti je
zde predlozena plauzibilni teorie vysvétlujici ztrdtu sluchu u Bedricha Smetany toxickym tcinkem rtuti;
pouci se o novinkdch Neurofibromatosis von Recklinghausem typu 1 z pohledu neurologa i svizelném
ortopedickém léceni pseudoartrézy fibuly; Experimetndini prdce s ndzvem ,Zmény stopovych prvki
v moldrech dolni Celisti potkana po preruseni nervus alveolaris inferior” verifikuje zmény v obsahu
stopovych prvkd, zplsobené chybénim neurogenniho fizeni biochemickych procesu ristu. Tato studie
zapadd do Rothovych studii o experimentdlni teratogenezi, v nichZ byla soucdsti jeho pozorovdni i doini
celist a do koncepce osteoneurdlnich ristovych vztahd, které zkoumal zesnuly cesky neurovédec docent
MUDr. Milan Roth, DrSc. z Brna.

V rubrice Zprdvy je zafazen recenzni posudek na vysoce hodnotnou knizni novinku: Ctibor Povysil:
Patologické mikroskopické ndlezy v kosternich pozustatcich vyznamnych osobnosti Ceské historie.
GRADA Publishing, a.s., 2024, 122 s.

Ddle odborny Zivotopis pana Prof. MUDr. Tomasze Karskiho, CSc. z Lublinu, cestného ¢lena Spolecnosti
pro pojivové tkdné a Ceské lékaFské spolecnosti J.E. Purkyné pfi pfileZitosti jeho 85. Zivotniho jubilea.
Na konec ¢asopisu je zatazena vzpominka na prof. Ing. Jana Culika, DrSc., ktery do konce svého Zivota
(zemtel v 87 letech) patil k tviiréim osobnostem klinické biomechaniky v Ceské republice.

| toto cislo casopisu je vénovdno jubilantiim, cestnym clenim Spolecnosti pro pojivové tkdné (SPT)
CLS JEP a drzitelim Zlaté pamétni medaile CLS JEP panu prof. MUDr. Josefovi Hydnkovi, DrSc. (90 let)
a panu prof. MUDr. Ctiborovi Povysilovi, DrSc. (80 let) a dalsim cestnym ¢lendm SPT CLS JEP: Ing. Hané
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http://www.pojivo.cz/cz/pohybove-ustroji/

Hulejové (65 let), MUDr. Olze Huddkové, Ph.D. (50 let) a RNDr. Martinovi Braunovi, Ph.D. (50 let). Odborné
Zivotopisy viech jubilantd byly publikovdny v Suplementu 1 ¢asopisu PU, 30, 2023, které bylo vyddno pfi
prileZitosti tradicniho symposia 28. Kubdtovy dny. Suplementum s abstrakty prispévku a video zaznam
vSech predndsek velmi ispésného symposia, jsou dostupné na webovych strankdch obou symposium
organizujicich spolecnosti www.pojivo.cz a www.ortoprotetika.cz.

Poslanim ¢asopisu PU je, jako v minulych letech, uvefejhiovat védecké prace zabyvajici se dia-
gnostikou a mezioborovym lécenim genetickych kostnich chorob, vrozenych defektd koncetin,
sekundarni osteopordzy, osteo/spondylartrézy, ale i jinych chorob, které ve svych dusledcich
negativné ovliviuji rdst, vyvoj a kvalitu pohybového Ustroji v pribéhu lidského Zivota. Cenény jsou
prace vychazejici z vyzkumu pojivovych tkani na vech urovnich poznani, prace orientované na
biochemickou, morfologickou, genetickou a molekuldrni diagnostiku chorob pohybového ustroji.
Zvldstni pozornost je prikladana pracim z oblasti ortopedické a antropologické biomechaniky,
neuroadapta¢nim zménam skeletu v obdobi ristu, fizené remodelaci pojivovych tkani, studiim
muskuloskeletalnich a neurondlnich interakci v zavislosti na [é¢ebnych metodach (kalciotropni léky,
rehabilitace, ortoticko-protetické a operacni lé¢eni aj.) a v neposledni fadé studiim antropologickym
a paleopatologickym. Oceriujeme predevsim interdisciplindrné zamérené prace. V anglickém jazyce
jsou publikovana sdéleni zahrani¢nich i nasich autor(i. Zddanym doplnénim obsahu ¢asopisu jsou
zprévy ze sjezdil a konferenci. Zvefejiiujeme oznameni o Zivotnim vyroéi élend RR Easopisu, SPT CLS
JEP z.s., OPS CLS JEP z.s. a vyznamnych osobnosti, sdéleni o prioritnich pozorovanich, ze studijnich
a poznavacich cest aj.

V kazdém rocniku najdete smérnice pro autory pfispévkd, kterym vénujte prosim pozornost
pfi tvorbé Vasich védeckych sdéleni. Souhrny praci publikovanych v ¢asopisu jsou excerpovény
v EMBASE / Excerpta Medica (od r. 1994) a v Bibliographia medica Cechoslovaca (od r. 2010).

K prosazeni ¢asopisu Pohybové ustroji mezindrodné prispiva citovat prace publikované v nasem
casopisu v prispévcich posilanych do zahrani¢nich impaktovanych ¢asopis(. Pro zvySeni mezina-
rodniho zajmu o &asopis PU je zédouci ziskavat pGvodni kvalitni prace a kazuistiky v angli¢ting.
Souhrny viech praci doporucujeme psét co nejvystiznéji, strukturované, ¢esky a anglicky (objecti-
ves, methods, results and discussion), s klicovymi slovy.

Tésime se na Vasi spolupraci a tvlrci pripominky v roce 2024.

Redakéni rada

SPOLECNOST
PRO
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©

ODBORNA SPOLECNOST
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GLS J.E. PURKYNE
PRAHA CESKA REPUBLIKA
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PRAHA « CESKA REPUBLIKA

AMBULANTNI CENTRUM

pro vady pohybového aparatu sro.
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A WORD TO READERS

Dear readers, authors and advertisers!

Thank you for your indispensable help in the creation of the interdisciplinary peer-reviewed jour-
nal Locomotor System — Advances in Research, Diagnosis and Therapy (journal LS).

All issues of the journal (including the Supplement) published since 1997 can be found in PDF
format on the web domain of the Society for Connective Tissues of the Czech Medical Association
J.E. Purkynje http://www.pojivo.cz/cz/pohybove-ustroji/ (free access).

In 2008, the journal was included by the Council for Research, Development and Innovation of the
Government of the Czech Republic in the List of peer-reviewed non-impacted periodicals published
in the Czech Repubilic. Since 2013, the journal has been published only in electronic form (in 2014,
anew ISSN 2336-4777 was assigned). In connection with the change to electronic publication in
2013, the journal inadvertently dropped from this List. Since 2015, the electronic form of the journal
Locomotor System is again on the List of peer-reviewed non-impacted journals.

Since 2016, we have been publishing papers accepted after peer review as Issues 1 and 2, as well as
two Supplements containing summaries or abstracts from the Kubét Days and International Symposia.

Lack of submissions is the reason for the delay in the publication of this issue 2 of the journal PU, 30, 2023.
Here the reader is presented with a plausible theory explaining the hearing loss in Bedrich Smetana by
the toxic effect of mercury; he will learn about the novelty of Neurofibromatosis von Recklinghaus type
1 from the neurologist's point of view and the difficult orthopaedic treatment of pseudoarthrosis of
the fibula; An experimental paper entitled "Trace element changes in the rat mandibular molars after
severance of the nervus alveolaris inferior" verifies the changes in trace element content caused by the
failure of neurogenic control of biochemical growth processes. This study fits in with Roth's studies on
experimental teratogenesis, in which the mandible was part of his observations, and with the concept
of osteoneural growth relationships, which were investigated by the late Czech neuroscientist Associate
Professor Milan Roth, M.D., DrSc. from Brno.

The News section includes areview of a highly valuable new book: Ctibor Povysil: Pathological
Microscopic Findings in Skeletal Remains of Important Personalities of Czech History. GRADA Publishing,
a.s., 2024, 122 p.
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Furthermore, a professional biography of Prof. Tomasz Karski, M.D., CSc. from Lublin, honorary member
of the Society for Connective Tissues and the Czech Medical Association (CMA) of J.E. Purkyné on the
occasion of his 85 jubilee. At the end of the journal there is a remembrance of prof. ing. Jan Culik, DrSc.,
who was one of the creative personalities of clinical biomechanics in the Czech Republic until the end of
his life (he died at the age of 87).

This issue of the journal is also dedicated to the jubilarians, honorary members of the Society for
Connective Tissues (SPT) of the CMA JEP and holders of the Gold Commemorative Medal of the CMA
JEP, Prof. Josef Hydnek, M.D., DrSc. (90 years) and Prof. Ctibor Povysil, M.D., DrSc. (80 years) and other
honorary members of the SCT of the CMA JEP, Ing. Hana Hulejovd (65 years), RNDr. Martin Braun, Ph.D.
(50 years) and MUDr. Olga Huddkovd, Ph.D. (50 years). The professional biographies of all the jubilarians
were published in Supplement 1 of the journal PU, 30, 2023, which was published on the occasion of the
traditional symposium Kubat Days 28. The supplement with abstracts of the papers and video recording
of the lectures of the very successful symposium are available on the websites of both symposium organ-
izing companies www.pojivo.cz and www.ortoprotetika.cz .

The mission of the journal is to publish scientific papers dealing with the diagnosis and interdiscipli-
nary treatment of genetic bone diseases, congenital defects of the limbs, secondary osteoporosis,
osteo/spondylarthritis, as well as other diseases that adversely affect the growth, development
and quality of the musculoskeletal system during human life. Works based on research on connec-
tive tissues at all levels of knowledge, works oriented on biochemical, morphological, genetic and
molecular diagnostics of musculoskeletal diseases are valued.

Particular attention is paid to works in the field of orthopaedic and anthropological biomechan-
ics, neuroadaptive changes of the skeleton during the growth period, controlled remodelling of
connective tissues, studies of musculoskeletal and neuronal interactions in relation to therapeutic
methods (calciotropic drugs, rehabilitation, orthotic-prosthetic and surgical treatment) and, last
but not least, anthropological and palaeopathological communications. We particularly appreci-
ate the interdisciplinary work. Communications by foreign and national authors are published in
English. Reports from congresses and conferences are a welcome addition to the content of the
journal. In the news section, we publish announcements of life anniversaries of members of the
editorial board of the journal, Society for Connective Tissues CMA JEP & Society for Prosthetics and
Orthotics CMA JEP and important personalities, announcements of priority observations, study
and discovery trips, etc.

In each edition, you will find guidelines for authors of papers, which please pay attention to
when drafting your scientific communications. Summaries of papers published in the journal are
excerpted in EMBASE / Excerpta Medica (since 1994) and in Bibliographia medica Cechoslovaca
(since 2010).
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The citation of papers published in our journal in papers sent to foreign impacted journals con-
tributes to the promotion of the journal Locomotor System internationally. In order to increase
the international interest in the journal of Locomotor System, it is desirable to obtain original high
quality papers and case reports in English. Abstracts of all papers are recommended to be written
as concisely as possible, structured, in Czech and English (objectives, methods, results and discus-
sion), with key words.

We look forward to your cooperation and creative comments in 2024.

Editorial Board

o

SOCIETY 2
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CONNECTIVE ]

TISSUES 3 CZECH SOCIETY
w FOR PROSTHETICS
g AND ORTHOTICS

JEPurkyné

AMBULANT CENTRE
for defects of locomotor apparatus
limited liability company

J.E. PURKYNE
PRAHA « CZECH REPUBLIC
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OBRAZEK NA TITULNi STRANE CASOPISU:
ANALYZA VZORKU DNA MASIVNIM
PARALELNIM SEKVENOVANIM

OBRAZEK NA TITULNI STRANE CASOPISU znazorfuje postup pfipravy vzorkéi DNA pro analyzu
sekvenovanim nové generace (next-generation sequencing, NGS) za pomoci kitu Clinical Exome
Solutions (Sophia Genetics) - sekvenovani klinického exomu. Jedna se o panelové sekvenovani
vybranych gend, jejichz naruseni je pficinou rozvoje vzacnych vrozenych onemocnéni a syndrom(,
véetné onemocnéni pohybového Ustroji.

Prvnim krokem je izolace DNA ze vstupniho materidlu, kterym je idedlné periferni krev, mdze byt
pouzit i bukalni stér, ¢ast tkané nebo kosti. 1zolace probihd pomoci automatizované pracovni sta-
nice MagCore® (RBC Bioscience) za vyuziti technologie magnetickych kuli¢ek. Dostate¢na kvalita
a mnozstvi ziskané DNA je nasledné fluorometricky ovérena (obr. 1a).

Nasleduje pfiprava sekvenacni knihovny, tedy souboru vsech vzork(, které budou analyzovany.
DNA je nejprve chemicky nastépena na jednotlivé sady molekul/fragmentl o definované délce,

Q)
T "
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Obrazek 1a-d. Analyza vzorkdi DNA masivnim paralelnim sekvenovanim (MPS)
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tzv. amplikony. Ty jsou v dalSim kroku oznaceny specidlnimi indexovacimi adaptory, coz jsou krat-
ké oligonukleotidy navazané na konce jednotlivych fragment(, které umoznuji vzorky vzajemné
odlisit. Do jedné sekvenacni reakce je proto mozné zahrnout vzorky vice pacientl. Automatizace
procesu pfipravy sekvenacni knihovny je provedena za vyuziti robotického pfistroje Bravo (Agilent
Technologies) (obr. 1b).

V pripadé sekvenovani klinického exomu jsou pro zachyceni pozadovanych genomickych oblasti
vyuzivany hybridiza¢ni sondy, které se vazou pouze na specifické useky genomu ve kterych lezi geny,
jez chceme analyzovat. SOPHiA DDM™ Clinical Exome Solution v3 pokryva kédujici oblasti (+5 bazi
intronovych oblasti) 4,727 gend, cely mitochondridini genom a pfiblizné 200 nekdduijicich variant
se zndmym patogennim dopadem, a to i v rdmci hlubokych intrond/enhancerd/promotorl spoje-
nych se vzacnymi a dédi¢nymi poruchami. Po precisténi je vytvorend knihovna amplifikovana, tedy
jednotlivé fragmenty jsou namnozeny na tisice pfesnych klond, coz je dlleZité pro zvyseni presnosti
identifikace jednotlivych bazi béhem procesu sekvenovani. Sekvenace probiha na piistroji NextSeq
550 (lllumina) (obr. 1c). Znacené fragmenty DNA jsou pfichyceny pomoci adaptorové sekvence na
flow-cell sekvenatoru (sklenéna deska s miliony fixovanych oligonukleotidli komplementdrnich
k adaptorovym sekvencim). Naslednou replikaci DNA (tj. tvorba kopie DNA) s fluorescen¢né znaceny-
mi deoxyribonukleotidtrifosfaty (ANTPs) ptistroj opticky zaznamendva barevné signaly pro jednotlivé
béze v presné definovaném poradi a postupné tak sestavuje vznikajici sekvenci DNA.

Bioinformatické zpracovani dat zahrnuje kontrolu kvality a odstranéni nekvalitnich sekvenci, artefak-
ta ¢i kontaminaci. Zakladnim principem je mapovani osekvenované DNA (tzv. readu) k referen¢nimu
genomu a odhaleni odlisnosti, coz mohou byt jednonukleotidové varianty (single nucleotide variant,
SNV), kratké delece a inzerce (INDELs) ¢i strukturni varianty (delece/duplikace celych exond, copy
number variation, CNV). Pro vizualizaci nalezené kauzalni varianty ¢.3724+2T>C (rs863223570) FBN2
genu v intronu 28 slouZi software Alamut Visual Plus (Sophia Genetics) (obr. 1d).

Mgr. Helena Paszekova

MUDTr. Veronika Krulisova, Ph.D.
GHC Genetics, Prague, Czech Republic
E-mail: krulisova@ghcgenetics.cz
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THE FIGURE ON THE TITLE PAGE OF THE JOURNAL:
NEXT-GENERATION SEQUENCING (NGS) ANALYSIS

The cover page of the journal displays a visual representation of the protocol for preparing DNA
samples for next-generation sequencing (NGS) analysis using the Clinical Exome Solutions kit
(Sophia Genetics) for clinical exome sequencing. This technique involves sequencing a panel of
chosen genes, the interruption of which may be responsible for the onset of rare inborn disorders
and syndromes, including those affecting the locomotor system.

The initial stage involves extracting DNA from the input sample which ideally should be peripheral
blood; however, a buccal swab, part of tissue or bone could also be considered. The automated
MagCore® workstation (RBC Bioscience) utilises magnetic bead technology for isolation. Verification
for sufficient quantity and quality of DNA is conducted using fluorometric analysis (Fig. 1a).

Consequently, sequencing libraries are prepared, comprising all samples slated for analysis. The
DNA is initially chemically fragmented into specific sets of molecules/ fragments with predeter-
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Figure 1a-d. Analysis of DNA samples using the next-generation sequencing (NGS)
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mined lengths referred to as 'amplicons' Following this, they are labelled with special indexing
adapters, which are short oligonucleotides attached to the ends of the individual fragments to
differentiate the samples from one another. Therefore multiple patients' samples can be included
in a single sequencing reaction. The sequencing library preparation process is automated using the
robotic device Bravo (Agilent Technologies) (Fig. 1b).

In clinical exome sequencing, hybridisation probes are utilized to specifically target genomic
regions, binding solely to the desired section of the genome in which the genes of interest are
located. SOPHiA DDM™ Clinical Exome Solution v3 covers the coding regions (£5 bases of intronic
regions) of 4,727 genes, the entire mitochondrial genome, and around 200 non-coding variants with
established pathogenic impact, which includes those observed within deep introns/enhancers/
promoters linked to rare and hereditary conditions. After purification, the library undergoes ampli-
fication, resulting in thousands of identical clones of individual fragments. This process is crucial for
precise identification of individual bases during sequencing. The sequencing process is conducted
on NextSeq 550 device (lllumina). Labeled DNA fragments are attached with adapter sequences on
a flow-cell, a glass plate containing millions of fixed oligonucleotides complementary to the adapter
sequences. Through DNA replication (the copying of DNA) with fluorescently labeled deoxyribo-
nucleotide triphosphates (dNTPs), the device optically records colour signals for individual bases in
a precisely defined order and thereby reveals the emerging DNA sequence (Fig. 1c).

Bioinformatics data processing involves conducting quality control to remove low-quality sequen-
ces, artifacts and contaminations. The primary principle is to map sequenced DNA (known as reads)
to the reference genome, detecting differences such as single nucleotide variants (SNVs), short
deletions and insertions (INDELs), or structural variants such as deletion/duplication of entire exons
(copy number variation, CNV). The Alamut Visual Plus software (Sophia Genetics) has been used
for the visualisation of the discovered causal variant ¢.3724+2T>C (rs863223570) of the FBN2 gene,
which is located in intron 28 (Fig. 1d).

Helena Paszekova, Mgr
Veronika Krulisova, MD, PhD
GHC Genetics, Prague, Czech Republic

E-mail: krulisova@ghcgenetics.cz
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DOPIS EDITOROVI | LETTER TO EDITOR

MERCURY TOXICITY COULD EXPLAIN BEDRICH
SMETANA'’S HEARING LOSS

TOXICITA RTUTI MUZE VYSVETLIT ZTRATU SLUCHU
U BEDRICHA SMETANY

Povysil Ctibor
Institute of Pathology, 1%t Faculty of Medicine and General University Hospital, Prague;

Czech Republic
e-mail: ctibor.povysil@If1.cuni.cz

The exact cause of Bedrich Smetana’s hearing loss is still unknown. There have been many theories
discussed during the past century by many authors (Hlava, 1884; Hoschl, 2017; Lesny, 1991; Vi¢ek,
2001) as it was summarised by prof. J. Ramba (2023). Some of them preferred composer’s venereal
disease without the existence of verified evidence (Hoschl, 2017) or on the positive result of the test
demonstrating anti-Treponema pallidum antibodies ( Vicek, 2001). However, it is known the cross-
reactivity of some antibodies with non-Treponema spirochetes, such as intestinal spirochetosis and
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Borrelia burgdorferi may exist (Kuliberg et al. 2020; Ruiz and Procop, 2016). Some important eti-
opathogenetic aspects of the composer’s anamnesis were not included in the differential diagnosis,
such as high mercury level in bone tissue. This was confirmed during special examinations of tibial
samples (Kucera and Soukal, 2001; Povysil, 2001). Our positive results of the histochemical examina-
tion of the bone were published twenty years ago, done with the triamonium salt of aurintricarbo-
xylic acid (Povysil, 2001), commonly referred as aluminon or aurin (Clark and Krueger, 1984). This
histochemical staining agent for the detection of aluminium can also be used for the detection of
other metal components, including mercury (Clark and Krueger, 1984; Povysil, 2001) in the biopsy
specimen. The presence of mercury was also confirmed by exact instrumental neutronic activation
analysis- INAA (Kucera et Soukal, 2001). This showed high level of concentration of this metal in
the same bone sample (Kucera et Soukal, 2001). This finding was explained as the consequence of
the lues treatment with ointment containing mercury at his adult age (Vi¢ek, 2001). There is also
a knowledge that Smetana used this ointment (cream) during his childhood in order to heal post-
traumatic face defect complicated with osteomyelitis of the maxilla (Ramba, 2023).

It has been verified that the use of mercury even in the cosmetic products (skin- lightening creams)
can result in the absorption and its accumulation in organs, even causing CNS toxicity (Chan, 2011;
Ramli, 2021). Persistent neurological symptoms are common. In addition to the brain, mercury is
also deposited in the majority of organs and may be associated with their dysfunction (Bernhoft,
2012). Mercury toxicity in human body varies with the dose and the rate of exposure (Bernhoft,
2012). The dermal absorption increases with the mercury concentration and depends on the hydra-
tion of the skin. Our systematic review of the published studies showed that mercury exposure
produces irreversible damage of the peripheral and/or central auditory system (Azavedo et al.,, 2012;
Bernhoft, 2012; Hoshino, 2012; Jackson, 2018; Roth et Salvi, 2016). Extensive lesions in the brain and
nerves were also observed and confirmed during autopsy examination of the other intoxicated
patients (Ekino, 2003; Hunter et Russel, 1954).

Our present short report creates a theory that mercury exposure could increase the potential risk
of developing Bedfich Smetana’s hearing loss. Mercury is neurotoxic and numerous studies have
confirmed its ototoxic effects (Hoshino et al., 2012). Long-term exposure produces irreversible dam-
age to the auditory system. We suppose that the published literature data on this topic are sufficient
and were also verified in practical clinical medicine (Hoshino et al., 2012; Chan 2011; Jackson, 2018;
Ramli, 2021, Roth et Salvi, 2016). We prepared our Letter to editors presenting our new hypothesis.
This may initiate till now lacking discussion about the role of the mercury ototoxicity which could
play important role in the origin of the famous Czech composer’s disease.

Presna piicina ztraty sluchu u Bedficha Smetany je stale nejasna. V minulém stoleti fada autori
vedla diskusi v tomto sméru (Hlava, 1884; Hoschl, 2017; Lesny, 1991), jak je shrnuto panem profeso-
rem J. Rambou (2023). Néktefi preferovali bez ovérenych dlikaz(i venerické onemocnéni skladatele
(Hoschl, 2017), nebo vychézeli z pozitivnich vysledki testu prokazujiciho pfitomnost protildtek proti
Treponemdm ve zbytcich tkani (Vi¢ek, 2001). Nicméné, nékteré dlleZité etiopatogenetické aspekty
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nebyly vzaty do diferencidlné diagnostickych uvah, jako je vysoky obsah rtuti v kosternich ostatcich.
Tento kov byl prokdzan ve vzorku kosti odebraném z tibie béhem exhumace (Kucera a Soukal, 2001;
Povysil, 2001). Nase vysledky histochemického vysetieni této kosti za pouziti aurintrikarbolické
kyseliny oznacované jako aluminon nebo aurin (Clark a Krueger, 1984) byly publikovany pied 20
lety (Povysil, 2001). Toto histochemické agens pouzivané pro detekci hliniku v diagnostické biop-
tické praxi Ize vyuzit také pfi prikazu daldich kovovych komponent, véetné rtuti (Clark a Krueger,
Povysil, 2001). Pfitomnost rtuti ve vzorcich skladatele byla také potvrzena exaktni instrumentaini
neutronovou aktiva¢ni analyzou-INNA (Kucera a Soukal, 2001). Bohuzel tyto ndlezy byly vysvétleny
jako dusledek Ié¢eni lues masti obsahujici rtut v dospélém véku (Vicek, 2001). Je pfitom znamo, ze
podobna mast byla také pouzita v jeho détském véku pii léceni posttraumatického defektu tvare
komplikovaného osteomyelitidou v ¢asti maxily pod ocnici (Ramba, 2023).

Bylo dolozeno, Ze pouziti rtuti, dokonce jen v kosmetickych produktech (Skin-Lightening creams),
muZe vést k jeji absorpci a akumulaci v organech, spojené s poruchou jejich funkci (Bernhoft, 2012).
Toxicita rtuti v lidském téle zavisi na davce a dobé expozice (Bernhoft, 2012). Rezorpce rtuti kGzi
se zvysuje s jeji koncentraci v masti a zavisi také na hydrataci pokozky. Nase systematické review
publikovanych sdéleni ukézalo, ze exposice rtuti vyvolava ireverzibilni zmény periferniho i central-
niho sluchového systému (Azavedo et al. 2012; Bernhoft, 2012; Hoshino, 2012; Jackson, 2018; Roth
et Silvi, 2016). Extenzivni postizeni mozku a nervl bylo také dolozeno pfi autoptickém vysetfeni
intoxikovanych pacient( (Ekino, 2003; Hunter et Russel,1954).

Svym dnesnim kratkym sdélenim chceme upozornit, ze chronicka expozice rtuti mohla zvysit riziko
ztraty sluchu Bedficha Smetany. Rtut je neurotoxickd a fada studii potvrdila jeji ototoxicky efekt
(Hoshino et al., 2012). Dlouhodoba expozice vyvolava ireverzibilni zmény sluchového aparatu.
Domnivame se, ze publikovana literdrni data v tomto sméru jsou dostacujici, nebot byla také ové-
fena praktickou klinickou medicinou (Hoshino et al., 2012; Chan, 2011; Jackson, 2018; Ramli, 2021;
Roth et Salvi, 2016). Letter to Editor jsme pfipravili, abychom upozornili na tuto nasi novou hypoté-
zu. Chceme tak iniciovat dosud chybéjici diskusi 0 mozné roli ototoxicity rtuti, kterd mohla sehrat
dllezitou roli pfi rozvoji choroby slavného ceského skladatele.
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SOUHRN

Prehledovy referat seznamuje Ctenare s vrozenym onemocnénim NF1. Autor na zékladé svych zku-
Senosti détského neurologa, plsobiciho celou svoji profesni kariéru na Klinice détské neurologie
2.LF UK a FN Motol v Praze, shrnul sou¢asné znalosti o neurologické problematice multisystémové-
ho onemocnéni NF1. Je rozvedena diagnostika, etiopatogeneze, klasifikace, diferencialni diagnos-
tika, soucasné moznosti monitorovani vyvoje onemocnéni, dispenzarizace u déti a dospélych, dale
moznosti poskytovani intervence a symptomatické terapie véetné |é¢by selumetinibem.

Klicova slova: Neurofibromatéza typ 1, RASopatie, fakomatdzy, neurologickad problematika, dia-
gndza, symptomaticka terapie, selumetinib

SUMMARY

This review paper introduces the reader to the congenital disease NF1. The author, based on his
experience as a paediatric neurologist, who has been working at the Department of Paediatric
Neurology at the 2" Faculty of Medicine, Charles University in Prague, summarizes the current
knowledge of neurological problems of multisystemic NF1 disease. The diagnosis, aetiopathoge-
nesis, classification, differential diagnosis, current options for monitoring the development of the
disease, dispensary care in children and adults, as well as options for intervention and symptomatic
therapy, including treatment with selumetinib, are discussed.

Keywords: Neurofibromatosis type 1, RASopathy, phakomatosis, neurological problems, diagnosis,
symptomatic therapy, selumetinib
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Neurofibromatéza typ 1 (NF1) je nejcast&jsi ze skupiny neurokutannich chorob. Radi se
k RASopatiim. Je to onemocnéni vzacné, vrozené, multisystémové s variabilnimi klinickymi projevy,
s moznosti ¢astého vyskytu dysplastickych zmén nebo benignich nadorl periferniho i centralni-
ho nervového systému, klze, cév, kosti a nékterych organd. Mohou se objevit i nddory maligni.
Penetrance je po détstvi prakticky Uplna. Expresivita je vysoce variabilni, a to i v rdmci rodiny.

Neurofibromatéza typu 1 (NF1) viak neni jen nejcastéjsi fakomatoéza a jeden z nejcastéjsich dédic-
nych nadorovych predispozi¢nich syndromd. Charakterizuji ji také projevy, které vyznamné posti-
huji dalsi struktury centralniho a periferniho nervového systému. Porucha je zplsobena mutacemi
v genu NFI1. Ten kdduje vSudy pfitomny tumor supresorovy protein neurofibromin. Je vysoce
exprimovan ve tkanich odvozenych z neuralni listy. Pdsobi jako ,off-signal” pro RAS-GTPazy. Hraje
klicovou roli v regulaci bunécné proliferace, diferenciace a strukturni organizace.

Prvni podrobny popis onemocnéni pochézi z roku 1882 od Friedricha Daniela von Recklinghausen,
ktery chorobu pojmenoval neurofibromatosis (NF). V sedmdesatych letech minulého stoleti se
oddélila skupina s oboustrannymi vestibuldrnimi schwannomy a pozdéjsi manifestaci (typ 2, NF2).
Odlisnost potvrdil v poloviné 90. let nalez gend pro NF1 a pro NF2. Nasledné se tato skupina roz-
sitila o schwannomatézu (SWNTS), s variantami v genech SMARCB1 a LZTR1. Nejcastéji se uvadi
incidence NF1 1:2500 a prevalence od 1:2-3000 Az 50 % osob ma positivni rodinnou anamnézu,
zatimco druhd polovina ma nové mutace (sporadicky vyskyt s de novo variantami). Popisuji se tisice
patogennich variant genu NF1. Vétsinou to jsou mutace se ztratou funkce (loss-of-function). Jsou
s rozsahem od non-sense mutaci po missense mutace, od deleci po inzerce, od posuni ¢teciho
ramce po translokace).

Molekuldrni genetické vysetfeni mlze potvrdit mozaiku NF1 (MNF1). MNF1 se objevuje pfi postzy-
gotické mutaci v NF1. Somaticky mozaicismus vznika ranou somatickou mutaci NF1 béhem ¢asného
postzygotického stadia. Pro to svéd¢i diskordance u monozygotnich dvojcat. Avsak jedinci s MNF1
mohou mit gonadalni mozaiku. Proto mUze byt az 50% riziko postizeni jejich ditéte typickou NF1.
Jedna se o mozaikovou neurofibromatézu typu 1 - MNF1 (dfive segmentdlni/lokalizovana neuro-
fibromatdza typu 1). Mezi dal$i podtypy NF1 patfi spinalni neurofibromatéza s fibromy primarné
omezenymi na kofeny miSnich nervi. Charakteristickym znakem je mnohocetné symetrické zvétse-
ni mi$nich kofenl. Watsonlv syndrom se povazuje za alelickou variantu NF1. Je charakterizovany
plicni stendézou (a. pulmonalis) a kognitivni poruchou.

Fenotyp syndromu Noonanové ma 12 % pacientl s NF1 (s patogenni variantou v genu NFT).
Syndrom Noonanové je klinickou diagnézou geneticky heterogennich fenotypovych projevi
s mnoha patogennimi variantami. Nej¢astéjsi mutace u syndromu Noonanové se vyskytuje v genu
PTPN11. Patogenni varianty v PTPN11, SOS1, RAF1, RIT1 ¢i KRAS mé 70 %-80 % piipadl. U méné
nez 2 % jsou patogenni varianty v NRAS, SHOC2, CBL, BRAF a MAP2K]. Jsou to genové mutace
RASopatii zahrnujici signalni drahu RAS/MAPK (RAS/mitogenem aktivované proteinkinazy). Byva
hypertelorismus, Sikmé o¢ni Stérbiny, ptdza, nizko posazené usi, pterygium colli, anomalie pectus
a pulmonalni stendza.
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Mechanismy, které jsou zdkladem rliznych projevi NF1, dosud zcela nechapeme. Ale ztrata funke-
niho neurofibrominu vede k trvalé aktivaci onkoproteinu RAS. CoZ je zodpovédné za tumorigenezu
v celém téle, vcetné CNS, kde postizeni spociva ve strukturalnich, funkcnich a neoplastickych lézich.

Hlavnimi definujicimi znaky NF1 jsou kozni hyperpigmentace — skvrny bilé kavy (café-au-lait,
CALM), axilérni ¢i inquindlni freckling (pihy), periferni neurofibromy, hamartomy iris (Lischovy
noduly - dva nebo vice, identifikované pfi vysetifeni duhovky $térbinovou lampou).

Differencialni diagnostika CALMs je Siroka. Patfi do ni Legius syndrom, syndrom Noonanové, dfive
znamy jako LEOPARD syndrom (dnes nazyvany Noonan syndrome with multiple lentigines) a con-
stitutive mismatch repair deficiency - CMMRD - syndrom détské predispozice k nadordm. Je to
dlsledek bialelickych zarode¢nych mutaci v jednom ze ¢tyt MMR genl, MLH1, MSH2, MSH6 nebo
PMS2. Produkty téchto genl se uplatiuji v opravnych mechanismech poskozené DNA; opravuji
chybné parovéni bazi. Nddorové spektrum je velmi Siroké, zahrnuje pfedevsim hematologické nado-
ry, nadory mozku a stfevniho traktu.

Ne-nadorové projevy jsou rozmanité.

1. Ke strukturalnim abnormalitdm patii makrocefalie, hydrocefalus, stenéza akvaduktu a vaskulo-
patie s rGznou frekvenci u jedincl s NF1.

2. K funkénim abnormalitam se fadi epilepsie, poruchy kognice, pozornosti az poruchy autistické-
ho spektra. Vsechny struktury oka, kromé ¢ocky, mohou byt postizené.

Gliomy svéd¢i o zménach v kaskadé RAS/MAPK. Nejcetnéjsi mozkové jsou gliomy optické drahy
(OPG). Obvykle se uvéadiincidence 15-20 % (obr. 1). Typické jsou low-grade pilocytérni astrocytomy
v zrakovych nervech a v chiasmatu (obr. 2). Mnohé déti s OPG pfitom maji normalni vizus.

Gliomy mimo optickou drahu (gliomas outside the optic pathway, GOOP) jsou u déti s NF1 méné
casté. Hypothalamické GOOP nad optickym chiasmatem vykazuji syceni po aplikaci gadolinia. M{ize
byt pfedcasna nebo opozdénd puberta a dalsi projevy postizeni hypotalamu.

U nékterych pacientll Ize pozorovat progresi gliom(, ale jsou také zpravy o spontanni involuci
nadoru. Zmensi se jeho velikost a ustoupi zmény signdlu a dfive zjisténé syceni kontrastem zanikne.

Golombova se spolupracovniky zhodnotili vyskyt a klinicky vyznam mozkovych gliom (Golombova
et al. 2019). Soustredili se na gliomy optické drahy (OPG) a pak zejména na gliomy mimo o¢ni dradhu
(GOOP) u déti s neurofibromatézou typu 1 (NF1). Navic se zaméfili na pficiny obstrukéniho hydro-
cefalu s diirazem na pfipady zplsobené idiopatickou stenézou akvaduktu. Vysledky ukazuje obr. 3.

Analyzovali Udaje 285 déti NF1 sledovanych v letech 1990-2010. GOOP se vyskytly méné casto nez
OPG, ale byly klinicky relevantnéjsi. Obstruk¢ni hydrocefalus byl zadvazny a vyznacoval se ¢astymi
komplikacemi, zejména u pacientl s GOOP. Idiopatickd stendéza akvaduktu vykazuje ve srovnani
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s gliomem nepfedvidatelnou pfic¢inu hydrocefalu. Je tak dalsim ddvodem pro pravidelné peclivé
neurologické sledovani.

Metody zobrazeni ukazuji fadu ne-nadorovych ndlezG v CNS: makrocefalie (50 %), hydrocefalus,
hypoplazii mozecku, hyperintenzivni T1w/T2w léze.

Fokalni abnormalni intenzity signalu (FASI, Focal abnormal signal intensities), nékdy oznacované
jako neidentifikované jasné objekty (UBO, unidentified bright objects), jsou fokalni nebo difuzni
oblasti se zvySenou intenzitou signélu v T2-vazené sekvenci pfi zobrazeni mozkové tkané magnetic-
kou rezonanci (MRI). FASI se nesyti po podéni kontrastni latky a neni pfitomen mass-effect (obr. 4).
Tim se také lisi od low-grade gliom. Dle soucasnych znalosti se nejedna o hamartomy (z feckého
hamartanein - chybovat), ale o aberantni myelinizaci s vakuolarnimi zménami myelinu. Z hlediska
topického neurologického ndlezu jsou FASI asymptomatick3, ale jsou davana do souvislosti s kogni-
tivnimi poruchami (obr. 5). V dospélosti maji tendenci mizet.

Obr 1. Gliom levého optického nervu
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Obr 2. Gliom chiasmatu
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Obr 3. Viyskyt a klinicky vyznam mozkovych gliomi u 285 déti s NF1 sledovanych v letech 1990-2010: gliomy optické
drahy (OPG, optic pathway gliomas) a gliomy mimo optickou drahu (GOOP, gliomas outside the optic pathway);
pficiny obstrukéniho hydrocefalu (oHC) s dirazem na piipady zplsobené idiopatickou sten6zou akvaduktu (iAS,
idiopathic aqueduct stenosis) (Glombova et al. 2019)
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Obr 4. Loziska hyperintenzit v T1/T2 vazenych obrazech (FASI, UBO - hamartomy)

Tyto zmény intenzity jsou az u 90 % pacientl s NF1. Nejcastéji se detekuji v mozecku, mozkovém
kmeni a bazalnich gangliich; ¢asem se vSak mohou objevit i hemisféralni a hipokampalni, coz nazna-
Cuje odlisny patogenni mechanismus ve srovndni s jinymi lokalizacemi. K fokalnim abnormalnim
intenzitam signalu patfi objemové, strukturalni a funkéni zmény konektivity. Distribuci FASI u 116/130
(89 %) déti s molekularné diagnostikovanou NF1 sledovanych v letech 2010-2022 ukazuje obr. 6.

Jak rozliSit MR-zobrazenim mezi gliomem a FASI? Napt. hypotalamicky GOOP ma zvyseny signal,
mezencefalické FASI maji také zvyseny signal v sekvenci FLAIR v axialni roviné. Naproti tomu v post-
kontrastni T1-védzené sekvenci syceni GOOP se zvy3uje, na rozdil od nesyticiho se FASI.

Charakteristickym znakem NF1 je pfitomnost plexiformnich neurofibromi (pNFs) (u 50 %).
Vznikaji v perifernim nervu, zahrnuji vice nervovych svazk(. Signalizace vyvold nabor fibroblastd,
makrofagl a Zirnych bunék (obr. 7). Diskrétni kozni neurofibromy jsou nejbéznéjsim typem. Tvofi
je mékké, masité, pfisedlé nebo stopkaté nadory. Nodularni neurofibromy jsou diskrétni léze,
které mohou rist pod kzi, kde se jevi jako pevné, gumové hmoty, které mohou byt citlivé; nebo se
vyskytuji hloubéji uvnitf téla.

NF1
130

H %
[l pocet

116

T
0 20 40 60 80 100 120 140
Obr 5. Cetnost nalezG FASI u 130 déti s klinickou a molekuldrné diagnostickou diagnézou NF1 a s MR zobrazenim
mozku z let 2010-2022
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Maligni nadory perifernich nervovych pochev (MPNST, Malignant Peripheral Nerve Sheath Tumors)
jsou agresivni, invazivni nadory. Tvoii asi 10 % vsech sarkom@ mékkych tkani a rozviji se asi u 8-13 %
pacientl s NF1. Maji Spatnou prognézou a jsou hlavni pfi¢inou mortality u pacientt s NF1.V sou-
casné dobé neexistuje ucinna cilena terapie k 1é¢bé MPNST a chirurgické odstranéni zlistava hlavni
[é¢bou. Bohuzel chirurgicky zakrok neni vzdy mozny kvili velikosti a umisténi nadoru.

Neurokognitivni deficity jsou pii NF1 bézné. Déti s NF1 trpi deficity ve ¢teni, pravopisu, mate-
matice, exekutivnich funkcich, receptivnim a vyjadfovacim jazyce a motorickych dovednostech.
Jsou specifické poruchy uceni (50-75 %), poruchy pozornosti s hyperaktivitou (30-40 %), poruchy
spanku, nalady, tzkostné poruchy a poruchy osobnosti. U déti je také stale vice rozpoznana porucha
autistického spektra (30 %).

Nasledujici text uvadi prehled ne-nadorovych projevi pii NF1, jak v centralnim nervovém systému,
tak v oblasti patere. Tyto nalezy jsou az u 70 % pacientd.
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Obr 6. Distribuce FASI u 116/130 (89 %) déti s NF1 z let 2010-2022
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Pro NF1 je charakteristické zvyseni objemu mozku. Nékdy se spojuje s makrocefalii. Je spiSe v bilé
nez v Sedé hmoté; se zavislosti na véku, vyraznéjsi u mladsich.

Epilepsie je dalsi neurologickou komplikaci. Pfi porovnéni s typickou populaci pfi NF1 je s vyssi
frekvenci zachvatl. Prevalence je 4-13 % a incidence roste s vékem. Zacinajicim klinickym proje-
vem jsou obvykle fokdIni zdchvaty se sekundarni generalizaci. MR-zobrazeni nalézaji epileptogenni
léze. Casté jsou intrakranialni nadory nebo strukturalni abnormality, véetné hipokampalni sklerézy
a polymikrogyrie.

Obr 7. Plexiformni neurofibrom panve a femoru
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Obstrukeni hydrocefalus ne-souvisejici s nddorem méni dynamiku mozkomisniho moku. Prevalence

hydrocefalu se u NF1 pohybuje mezi 1 % u dospélych a 13 % u déti. Téméf vzdy se jedna o nekomu-
nikujici formy se zhorsenym pratokem likvoru komorovym systémem.

Cévni abnormality jsou pfilezitostnym néalezem. Pfi srovnéni s typickou populaci maji vyssi preva-
lenci; pohybuje se mezi 3 a 7 %. Cerebrélni vaskulopatie postihuji pfedevsim arterialni zasobeni
mozku (arteriopatie); a spise predni obéhovy systém. U déti je také vyssi riziko moya-moya.

K abnormitam Ibi patfi poruchy $vd. Jsou to nepravidelné a ostfe ohrani¢ené defekty; stejné jako
u jinych kostnich 1ézi pfi NF1 se mlze ménit rozsah jejich zavaznosti a v pribéhu ¢asu mohou vyka-
zovat progresi. Defekty lebecnich kosti a souvisejici duralni dysplazie ovliviuji vyvoj skeletu baze
lebni. Dasledkem jsou ¢etné kraniofacialni abnormality.

Nejcharakteristictéjsi abnormalitou lebky u pacientd s NF1 (>5-10 %) je dysplazie sfenoidalniho
k¥idla (obr. 8). Projevi se hypoplazii nebo aplazii sfenoidalni kosti. Byva asymetricka a typicky posti-
huje velké kiidlo. Nékdy presahuje do pfilehlych struktur - do temporalni nebo tylni kosti.

Orbitalni léze jsou vysledkem rozmanité kombinace tfi hlavnich sloZzek: pfitomnosti gliomu zra-
kového nervu, dysplazie sfénoidniho kfidla a periorbitalnimi plexiformnimi neurofibromy. Zadni

CT scan

Obr 8. Dysplazie kfidla sfenoidalni kosti se sekundarni ipsilateraini herniaci frontotemporéiniho laloku do orbity
a s proptézou.
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strana orbity byvé postizena vice. Dysplazie orbity je tak vedlejsim vyrazem plvodni sfénoidni dys-
plazie; vzacné mohou byt primdrné postizeny ostatni kosti tvofici stény o¢nice.

Kromé neurokrania rozsahla osteolyza a/nebo hypoplazie mlze postihnout i maxillu a mandibulu;
soucasné mohou ovlivnit také temporo-mandibularni kloub.

Makrocefalie je dalsim ¢astym nalezem, zejména v kojeneckém véku. Byva absolutni i relativni.

NF1 také charakterizuje Siroké spektrum spinalni patologie. Intra- a paraspinaini tumory - obvykle
neurofibromy - jsou u 40 % pacientl. Nejvice invalidizuji a vedou k variabilnim neurologickym dys-
funkcim a k deformitdm patere. Intrameduldrni novotvary tvofii pouze 10 % nador( patere, pfevazna
vétsina jsou low-grade gliomy.

Misni UBO: Kromé charakteristickych UBO v mozecku (nc. dentatus, pedikly mozecku a hluboké bila
hmota hemisfér), v mozkovém kmeni, bazélnich gangliich a thalamech; se recentné uvadi i spinalni
lokalizace UBO. Intramedularni procesy jsou low-grade; typicky astrocytomy (15 %); pouze sporadic-
ky se popisuji medularni UBO.

Durdlni ektazie, meningokéla a deformace patefe tvofi etiopatologické kontinuum. Téméf u polo-
viny pacientd predstavuji zavazné, mnohdy celozivotni ortopedické obtize. Nejcastéjsim musku-
loskeletalnim nalezem jsou skolidza (10-25 %) a deformity patefe. Jsou castéji v hrudni oblasti
a mnohdy vyzaduji symptomatickou lécbu. Skoliéza a deformity patefe jsou typicky sekundarni.
Vztahuji se k zakladnim intra- nebo extraspindlnim abnormalitam, které zplsobuji nerovnovahu
patefe. Jsou to neurofibromy, kostni dysplazie nebo endokrinni poruchy; u mensiny pacientt se
zadnd dystrofickd zména nenachdzi. Skoliéza pfi NF1 muze byt dystrofickd nebo nedystroficka
(obr. 9). Dystroficka forma je spojend s tézkym onemocnénim s rychlou progresi. Nedystroficka
forma se podoba idiopatické skolidze a je ¢asto méné zavazna. Dalsimi abnormitami jsou angulace
dlouhych kosti (2 %) a tibialni pseudoartréza (2 %). Casto vedou ke zlomenindm a opozdénému
hojeni s nutnosti operace.

Pti NF1 se objevuje: penciling zeber, rotace obratld, zadni, predni, laterdlni scalloping obratld, klino-
vé obratle, vietena transverzu, rozsifeni interpedikularni a zvétsena foramina.

Pro NF1 je charakteristicky vyvoj, progrese i sifeni spindlnich lézi. Proto se uvadi termin tzv. modula-
ce lézi. Pokud je deformita patere patrna pred 7. rokem véku, je riziko vyvoje dystrofickych rysu (tj.
modulace). Kromé skoliézy se objevuji také Iéze Zeber a fluze pfi poruchdch segmentace. Pfi abnor-
mité nejméné tii zeber anebo tfi dystrofickych rysu, je klinicka progrese téméf jista.

Mezi vyse uvedenymi dystrofickymi zménami predstavuji meningokéla a duralni ektazie prav-
dépodobné nejzobrazovanéjsi ne-nadorovy spinalni nalez (az 70-80 % durélnich ektazii a menin-
gokél). Odhaduje se, ze kolem 50 % pacientl s durdlni ektazii pfi NF1 mélo soubéznou deformitu,
vétdinou skoliozu.
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Obr 9. Skoliéza u ditéte NF1 s modulaci Iéze, s charakteristickym vyvojem, s
Sipka vyznacuje vrchol Ghlové (dystrofické) skoliézy v horni hrudni krajiné.

4
progresi i $ifenim spinalnich abnormalit.
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Durdlni ektdzie a meningokéla jsou nazvy stejného jevu. Durdlni ektdzie znamend obvodovou
expanzi duralniho vaku a meningokéla jeho lokalizovanou dilataci. Rozsifeni nebo fokalni vybézek
duralniho vaku muze pronikat pres zvétsené intervertebralni otvory, scalloping (vroubkovana,
karbovana téla obratlt) nebo pres defektni ¢i nepfitomné kostni struktury pfi poruchach formovani.
Podobné jako u spindlnich neurofibromd (i kdyz v mensim rozsahu) mohou velké durdini ektazie
a meningokély také zpUsobit erozi téla obratle nebo pediklu. Zéroven je tfeba poznamenat, Ze
u NF1 m0ze byt dilatace duralniho vaku spojena také s primarni kostni hypoplazii nebo aplazii, pfi-
¢emz alterace spadaji do spektra spinalni dysplazie—dysrafie. Pi scallopingu nastava neurologicky
deficit jen ziidka, nebot pateini kanal je dostatecné rozsiten. Stav patefe je tieba pravidelné sle-
dovat. Pfi skoliéze mUze nastat akutni zathleni dystrofické kyfoskoliézy, zplsobené napf. relativné
velkym paraspindlnim plexiformnim neurofibromem.

Pokud je pfitomna extrémni vertebralni hypoplazie (konkrétné v pfipadé oboustranného nebo
viceetaZového postizeni), mohou se také objevit dalsi komplikace, jako je spondylolistéza, ne-nado-
rova stendza patefniho kanalu a abnormalni zakfiveni patere. Tyto pfipady vyzaduji bezodkladnou
[é¢bu. Tim se minimalizuje riziko trvalych deformit, patologickych zlomenin a pseudoartrézy.

| kdyZ jsou dystrofické zmény vidét na prostém rentgenovém snimku je tieba daldiho zobrazeni.
Durdlni ektazie a meningokéla jsou totiz ¢asto mnohocetné, a ne vzdy symptomatické (v zavislosti
na velikosti a umisténi). Z tohoto diivodu MR zobrazeni piedstavuje zlaty standard pro hodnoceni
Iézi. Umoznuje optimalni zobrazeni michy, misnich obalt a nervovych kofent. Zejména MRI vyset-
feni celé patefe je uZitecné pro casnou identifikaci okultni vertebrdlni dysplazie a pro vylouceni
ptitomnosti intrameduldrnich/paraspinélnich tumord. Pfesto je v mnoha pfipadech pro posouzeni
kostnich zmén patefe nutné CT vysetieni; to plati zejména u symptomatické meningokély spojené
s pervazivnimi kostnimi zménami a vertebralni nestabilitou. MiZe to vyzadovat multidisciplindrni
vicestupriovou spodylochirurgickou lé¢bu.

Pricinu vsech téchto jevl Ize vysledovat zpét k defektu neurdlni trubice, k dfive zminénym abnor-
mitam klenby a baze lebni i ke stale diskutované dysfunkci fibroblastd a k aberantni duralni pulsaci.
U pétefe totiz neni jasné, zda k deformitam obratlll dochazi pfed meningealnimi abnormalitami,
nebo naopak, zda meningedlni ektazie vede k progresivnim deformitdm pétefe od ¢asnych vyvojo-
vych stadii. Proto jsou nutné dalsi studie, aby se zjistilo, zda Ize meningokélu povazovat za primarni
nebo sekundarni projev zékladni poruchy.

Chiariho malformace (CM) je komplexni mozkovad abnormalita postihujici zadni jamu Ibi.
ZpUsobuje abnormalni kaudalni posun cerebella, mozkového kmene. Dvé nejbéznéjsi varianty CM
(zejména typ la) Ize pozorovat u pacientt s NF1 (incidence NF1 vs. typicka populace — 8-11 % vs.
0,775 %).

Lécba nejbéznéjsich typd nadord, diskrétnich neurofibromil zvazuje operaci, ale existuje riziko
zjizveni nebo recidivy. Malé l1éze mohou byt odstranény laserem nebo elektrokauterem.
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Pro plexiformni neurofibromy se také zvazuje operace, ale ta mé casto neuspokojivé vysledky,
u pacientl s inoperabilnimi plexiformnimi neurofibromy se zvazuje chemoterapie selumetini-
bem (Koselugo). Je inhibitorem kinaz, mitogen-activated protein kinasy 1 a 2 (MEK1/2). Pouziva
se k 1écbé détskych pacientd ve véku 2 let a starsich s neurofibromatézou typu 1 (NF1), ktefi maji
symptomatické, inoperabilni plexiformni neurofibromy (PN). Radia¢ni terapie je kontraindikovana.

Pro progresivni nebo symptomatické gliomy optické drahy se pouzivd chemoterapie s vinkristi-
nem plus cisplatina nebo karboplatina (terapie prvni volby u déti).

Chirurgické feseni je obvykle pouze kosmetické; radiacni terapie pii zadvazné proptéze nebo debul-
kingu miize byt omezena zna¢nym rizikem komplikaci a sekundarnich novotvard.

Pro maligni nadory pochvy periferniho nervu (MPNST) se, pokud je to mozné, déla kompletni
chirurgicka excize s okraji bez tumoru. Avsak umisténi nebo velikosti nadoru ji mize znemoznit.
Pro tumory >5 cm, vysokého stupné nebo po nelplné excizi se zvazuje adjuvantni radia¢ni terapie.
Chemoterapie se povazuje za neoadjuvantni terapii nebo paliativni péci.

Sledovani zavisi na véku pacienta. Déti potrebuji kazdoro¢ni kontrolni vysetfeni pro sledovani
abnormalit souvisejicich s onemocnénim. U dospélych je frekvence sledovéni zaloZena na zavaz-
nosti onemocnéni.

Genetické poradenstvi mize byt uzite¢né pro edukaci pacientli a hodnoceni rizik a doporucuje se
partm, které zvazuji prenatdlni testovani na neurofibromatézu typu 1.

ZAVERY

NF1 se vyznacuje multisystémovymi projevy s primdrnim postizenim CNS. Prestoze se jednd
0 nejcastéjsi geneticky syndrom predisponujici k nadordim, jeho klinicky obraz muaze byt variabilni
a rizikovy, a tak vyzaduje rychlou diagnostiku s molekularné genetickym vysetfenim. O neuro-
-onkologickych komplikacich je bohaté pisemnictvi. Nicméné zlstavaji Cisté ne-nadorové procesy
(malformacni i ziskané povahy), jejichz patogenezi, prevalenci a pfirozenou historii je tieba jesté
pIné objasnit. Nékteré z nich jsou pravdépodobné zdkladem potencidlné evolucnich poruch, které
je tieba lécit, jako jakékoli jiné klinické projevy.

Ackoli je NF1 spojena s vyraznou klinickou variabilitou, vétsina postizenych déti sleduje vzorce
rGstu a vyvoje v normalnim rozmezi. Nékteré rysy NF1 mohou byt pfitomny jiz pfi narozeni, ale
vétsina projevl se objevuje s vékem, coz vyzaduje pravidelné sledovani, aby se resily aktualni zdra-
votni a vyvojové potieby a minimalizovalo se riziko vaZznych zdravotnich komplikaci. Ke stanoveni
diagnoézy je proto nutné prezkoumat klinickd kritéria, je zapotiebi znat typ dédi¢nosti NF1, hlavni
klinické a vyvojové projevy. Je otazkou a vyzvou, zda nékteré ze zminénych projevl by nemély byt
soucasti novych diagnostickych kritérii NF1. Existuji také pokyny pro monitorovani a poskytovani
intervence, jak maximalizovat zdravi a kvalitu Zivota postizeného ditéte a rodiny.
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Zkratky pouzité v textu

FLAIR - Fluid atenuated inversion recovery je specidlni sekvence MR zobrazeni s dlouhou dobou
inverze. Tim se odstrani signal z mozkomiSniho moku. Mozkova tkarn na snimcich FLAIR vypada
podobné jako obrazky véazené T2 s Sedou hmotou jasnéjsi nez bild hmota, ale likvor je tmavy misto
svétlé.

NF2 - neurofibromatosis typu 2 — nyni: schwannomatdza souvisici s NF2

PTPN11 - protein tyrosine phosphatase non-receptor type 11 — timto genem kddovany protein je
¢lenem rodiny tyrosin fosfataz (PTP). Jsou to signalni molekuly, které reguluji fadu buné¢nych pro-
cesll, véetné bunécného rudstu, diferenciace, mitotického cyklu a onkogenni transformace. Mutace
v tomto genu jsou pfi¢inou Noonanova syndromu i akutni myeloidni leukémie.

RAS-GTPaza - Ras ("Rat sarcoma virus") kddovan geny ze skupiny protoonkogen(. Jedna se o malé
monomerické proteiny schopné vazat na sebe GTP (guanosintrifosfat). Chovaji se jako GTPazy.
Plsobi jako regulator — molekulédrni pfepina¢ v mnoha intraceluldrnich signalnich drahach, které
fidi bunécny rist.

RAS/MAPK - RAS/mitogenem aktivovand proteinkindza - je klasickd signalni draha zapojena do
bunécné proliferace, diferenciace a bunécné smrti. RAS aktivuje serin-threoninové kindzy RAF
(zkratka pro Rapidly Accelerated Fibrosarcoma). Aktivované RAF aktivuji mitogenem aktivovanou
proteinkinazu kinazu 1/2 (MAP2K1/2 nebo MEK1/2).

SMARCB1 - SWI/SNF-related matrix-associated actin-dependent regulator of chromatin subfamily B
member 1 - kéduje protein, ktery je soucasti komplexu uvoliujiciho represivni chromatinové struk-
tury, coz umoznuje transkrip¢nimu aparatu efektivnéji pristupovat ke svym cildm.

LZTR1 - leucine zipper like post translational regulator 1 - kéduje protein lokalizovany vyhradné do
Golgiho sité, kde miize pomoci stabilizovat Gogliho komplex. Delece tohoto genu mize byt spojena
se syndromem DiGeorge.
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PUVODNI PRACE | ORIGINAL PAPERS

ZMENY STOPOVYCH PRVKU (Mn, Co, Ni, Cu, Rb, Mo, Ba)
V MOLARECH DOLNI CELISTI POTKANA PO PRERUSENI
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SOUHRN
Uvod

Cilem studie bylo zjistit vliv pferuseni nervus alveolaris inferior na obsah vybranych stopovych
prvkd v molarech dolni Celisti potkana.

Material a metoda

Pro studii jsme pouzili 7-9 tydn( staré samce laboratornich potkant kmene Wistar. Zvifata jsme
rozdélili do t¥i skupin: kontrolni skupina (intaktni), experimentalni skupina (s pferusenym nervem
na levé strané) a ,,sham” skupina (nerv jsme pouze vypreparovali, ale nepferusili). Zvifata jsme po
Ctyfech tydnech usmrtili. Extrahovali jsme molary (M1-M3) z levé a pravé strany dolni Celisti. Obsah
prvkd byl stanoven hmotnostni spektrometrii s indukéné véazanym plazmatem.

Vysledky

Ve viech vzorcich jsme analyzovali obsah: manganu (Mn), kobaltu (Co), niklu (Ni), médi (Cu), rubidia
(Rb), molybdenu (Mo) a barya (Ba).

Preruseni nervu vedlo ke snizeni obsahu nésledujicich prvk(i v molarech dolni celisti Co, Ni a Ba.
Déle bylo pti¢inou vzniku rozdilu mezi levou a pravou stranou u Ba v M2 a v M3. Z vysledki je dale
zfejmé, ze jiz chirurgicky pfistup k nervu ovlivni mineralizaci zub(. U obsahu Cu a Rb jsme nepro-
kazali zasadni rozdil.
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Zaveér

Vysledky potvrdily nasi hypotézu vlivu pferuseni tohoto nervu na obsah nékterych z vybranych
stopovych prvk{ v molarech dolni ¢elisti potkana.

Klic¢ova slova: nervus alveolaris inferior, molary dolni celisti, potkan, stopové prvky, pferuseni nervu

uvoD

Senzitivni inervaci zubl dolni Celisti zajistuje nervus alveolaris inferior (NAI), (25). Tento nerv po
vydani motorickych vlaken vstupuje do mandibularniho kanalu, kde pokracuje doptedu a vystupuje
z kandlu v misté foramen mentale jako nervus mentalis (9). V zubni pulpé jsou zaroven pfitomna
autonomni nervova vlakna (8).

Nervova zakonc¢eni obsazend v pulpé uvolnuji riizné neuropeptidy, které ovliviuji jeji homeostazu
(3,5,14). V souvislosti se senzitivnim systémem jsou napf. prokdzany substance P a CGRP (calcitonin
gene-related peptide), (20).

Léze NAI mGze mit rdznou pficinu (2,29). Poskozeni tohoto nervu mize byt zplsobeno traumatem
(34,36), patologickym procesem (29) nebo pti riznych chirurgickych zékrocich (2,29,31). Poskozeni
nervu maze byt doc¢asné nebo trvalé (4).

Zuby obsahuji organickou a anorganickou slozku (1). Mezi zékladni prvky v zubech patfi vépnik.
Nachézi se zde ve formé hydroxyapatitu, jehoZz soucasti je fosfor (11). Poruchy metabolizmu vapniku
se projevi zménami struktury a vlastnosti zubU (39). Analyzou chemickych prvki v zubech se zaby-
valy rlizné studie (6,7,12,13,15,19,21,28,30,38). Napf. Curzon a Crocker (6) popsali stopové prvky
ve vztahu k vyskytu zubniho kazu. Autofi uvadéji, ze prvky F, Al, Fe, Se a Sr souvisi s nizkym rizikem
vzniku zubniho kazu, zatimco u prvkd Mn, Cu, a Cd je riziko vysoké. Ghadimi et al. (15) se zabyvali
vlivem stopovych prvki ve skloviné zub( na jeji fyzikaIni vlastnosti.

V nasi predchozi studii jsme popsali vliv pferuseni NAI na obsah hoiciku, sodiku, drasliku, vapniku,
zinku a stroncia v zubech dolni Celisti potkana (27). V ramci této studie jsme se zaméfili na obsah
nasledujicich prvk(: manganu (Mn), kobaltu (Co), niklu (Ni), médi (Cu), rubidia (Rb), molybdenu (Mo)
a barya (Ba).

Zména anorganické slozky zubud zpUsobena |ézi senzitivni inervace se mUze projevit zménou vlast-
nosti tkani zub. Cilem studie bylo Zjistit vliv pferuseni NAI na obsah vybranych stopovych prvkd
v molarech dolni ¢elisti potkana.
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MATERIAL A METODA

Pokusna zvirata

Pro studii jsme pouzili 26 samc(l laboratornich potkand kmene Wistar; stafi 7-9 tydnd, hmotnost
320-405 g. Zvifata pochazela z chovu Fyziologického ustavu 1. Iékaiské fakulty Univerzity Karlovy.
Experiment byl realizovan v souladu s platnymi smérnicemi pro préci s laboratornimi zvifaty - EU
Council Directive 86/609EEC. Zvifata byla umisténa v boxech pfi teploté 20-23 °C a za standardniho
12 h cyklu svétlo/tma. Zvifata méla neomezeny pfistup k potravé a vodé. Potkany jsme rozdélili
do tfi skupin. V kontrolni skupiné (skupina-K, intaktni) bylo 6 potkand. V experimentélni skupiné
(skupina-E, s prerusenym nervem na levé strané) bylo 12 potkand. V ,,sham” skupiné (skupina-S,
s vypreparovanym nervem bez jeho pferuseni) bylo 8 potkan(.

Pferuseni nervus alveolaris inferior

Vlastni chirurgicky zakrok byl v celkové anestézii intraperitonealné aplikovanym thiopentalem
v mnozstvi 4 mg/100 g hmotnosti potkana. K pfistupu k nervu a k jeho resekci jsme pouzili mikro-
chirurgickou techniku (mikroskop Carl Zeiss OPTON S4, Némecko). Z obloukovité incize kize levé
tvare v délce 12 mm jsme ve sméru od Ustniho koutku k dolnimu okraji zevniho zvukovodu obnazili
fascii Zvykaciho svalu. Stred incize byl ve stfedu vzdéalenosti mezi Ustnim koutkem a dolnim okrajem
zevniho zvukovodu. Po protéti fascie ve sméru svalovych snopc mezi nervus facialis jdoucim dor-
zalné a ductus parotideus umisténém ventralné jsme sval tupé rozpreparovali a pronikli k laterdlni
plose dolni Celisti v misté prominence. Nasledovala identifikace kostniho hiebene. Smérem kau-
dalné od prominence jsme kulatou zubni frézou velikosti 1,2 mm (N 500.104.001.001.012 TC, firma
Medin, a.s., Nové Mésto na Moravé) odstranili ¢ast kosti a obnazili nervové-cévni svazek v rozsahu
3 mm. Preparace mikrochirurgickou technikou ndm zajistila, Ze nedoslo k poranéni cév pfi vlastni
resekci ¢asti nervu. Po odstranéni 3 mm nervu, vyplachu rany | ml fyziologického roztoku nasledo-
vala adaptace okraju svalu nevstiebatelnym stehem (Prolene 4/0) a sesiti klize stejnym materidlem
(26).

Usmrceni zviiat a extrakce molara

Zvifata jsme po Ctyfech tydnech zvazili a usmrtili letalni davkou intraperitonealné aplikovanym thi-
opentalem. Postupné jsme z dolni ¢elisti (z obou stran) extrahovali jednotlivé molary (M1, M2, M3).
Zuby jsme mechanicky ocistili a oplachli v aqua pro injectione (obr. 1).

Chemicka analyza

Navazka 10-20 mg vysusenych vzork( jednotlivych zubl byla prevedena do 10 ml odmérek, zalita
0,5 ml koncentrované HNO; a nasledné rozpusténa opatrnym zahtivanim na topné desce pfi cca
100 °C. Po vychladnuti byly odmérky dopInény deionizovanou vodou. Ke kazdé sérii 20 vzorkd byl
pripraven slepy pokus. Kvalita méfeni byla testovana analyzou standardniho referen¢niho mate-
ridlu (SRM 1400, Bone Ash, National Institute of Standards and Technology, USA). Rozdily mezi
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fezak molary
M1 M2 M3

Obr. 1: Schéma dolni Celisti potkana.

zméfenymi a certifikovanymi obsahy byly mensi nez 10 % RSD (relative standard deviation). Pro
pripravu roztokl byly pouzity kyseliny p. p. ¢istoty zn. Merck (Darmstadt, Germany) a deionizovana
voda ze zafizeni MilliQPlus (Millipore, USA). Obsah prvkid v mineralizatech byl stanoven hmotnostni
spektrometrii s induk¢né véazanym plazmatem (ICP MS, X Series Il, Fisher Scientific, Gmbh, Bremen,
Germany) za nésledujicich podminek: vykon ICP 1350 W, méd méreni ,,peak jump’, ¢as méfeni 3x
50 s, parametry iontové optiky optimalizované Ge, Re a Rh (Astasol, Analytika CR) o koncentraci
20 pg.I", pratoky plynti 13,5 I/min (chladici), 0,7 I/min (pfidavny), 0,65 I/min (zmlZovac). Jako interni
standardy byly méreny izotopy 72Ge, '%3Rh, '8°Re. Jako kalibracni roztoky byly pouzity multiprvkové
standardni roztoky Astasol (Analytika CR) fed&né do 2 % v/v HNO;.

STATISTICKA ANALYZA

Pfirtistek hmotnosti zvirat

Pro porovnani pfirdstku hmotnosti zvifat po 4 tydnech mezi jednotlivymi skupinami byl pouzit
Kruskal-Wallisav test.

Porovnani obsahu prvka v molarech

Vliv pfislusnosti ke skupiné (kontrolni (K), experimentalni (E), ,sham” (S)), k umisténi molard (M1,
M2, M3) a ke strané (leva (L), prava (P)) byl testovdan modelem ANOVA sestavajicim z faktoru bez
opakovani: Skupina (K, E, S), z faktord s opakovanim: Misto (M1, M2, M3) a Strana (L, P), z interakci
mezi nimi a z faktoru Subjekt pro zohlednéni interindividualni variability mezi zvitaty. ANOVA model
byl nasledovan vicendsobnym porovnavanim metodou nejmensiho vyznamného rozdilu.

Déle byla provedena analyza vlivu umisténi molart (M1, M2, M3) a strany (L, P) v jednotlivych
skupindch modely ANOVA sestavajicimi z faktor(i s opakovanim: Misto (M1, M2, M3) a Strana (L, P),
z interakce mezi nimi a z faktoru Subjekt pro zohlednéni interindividudlni variability mezi zvitaty.
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Jednotlivé zavisle proménné byly transformovany mocninnou transformaci k dosazeni konstantni-
ho rozptylu a symetrické distribuce dat a rezidui (22). Homogenita dat a rezidui byla kontrolovana
podle postupu popsaného jinde (23,24). K vypoctiim byl pouZit statisticky software Statgraphics
Centurion verze 18 (The Plains, Virginia, USA).

Testovany byly nulové hypotézy u viech faktort a interakci mezi nimi. Pfedevsim se jednalo o: faktor
rozdily mezi skupinami, interakci skupina x misto, interakci strana X skupina, interakci strana x misto
ainterakce strana x skupina x misto.

VYSLEDKY

Zména hmotnosti zvirat

Za sledované obdobi jsme neprokézali statisticky vyznamny rozdil v pfirlistku hmotnosti zvifat mezi
jednotlivymi skupinami.

Analyzované prvky
Ve vsech skupinach jsme analyzovali 7 prvkd: Mn, Co, Ni, Cu, Rb, Mo a Ba (Grafy 1-7).
Zmeény obsahu prvki v molarech (M1-M3) dolni ¢elisti

U obsahu Mn jsme neprokazali rozdil mezi skupinami (Panel A). Byl zfejmy rozdil mezi levou a pra-
vou stranou ve skupiné-K (vy3si obsah prvku byl vlevo), tento rozdil jsme neprokazali ve skupiné-E
a ve skupiné-S (Panel E). Rozdil mezi M1 a M3 a mezi M2 a M3 ve skupiné-K byl vyraznéjsi nez ve
skupiné-E a ve skupiné-S (Panel D), (Graf 1). Obsah Co byl nizsi ve skupiné-E a ve skupiné-S ve srov-
nani se skupinou-K. Zaroven byl rozdil mezi skupinou-E a skupinou-S (Panel A), (Graf 2). Obsah Ni
byl nizsi ve skupiné-E a vyssi ve skupiné-S ve srovnani se skupinou-K (Panel A), (Graf 3). U obsahu
Cu jsme prokazali rozdil pouze mezi skupinou-S a skupinou-E (Panel A), (Graf 4). U obsahu Rb byl
rozdil pouze mezi skupinou-S a skupinou-E (Panel A). Ve viech skupinach byl nizsi obsah prvku
na levé strané (Panely G, H, 1), (Graf 5). Obsah Mo byl vyssi ve skupiné-S ve srovnani se skupinou-
-K a skupinou-E (Panel A), (Graf 6). Obsah Ba byl nizsi ve skupiné-E ve srovnani se skupinou-K. Ve
skupiné-S byl vyssi obsah prvku ve srovnani se skupinou-K (Panel A). Ve skupiné-E byl rozdil mezi
levou a pravou stranou v M2 av M3 (nizsi obsah prvku byl na levé strané), (Panel H). Tento rozdil
jsme neprokazali ve skupiné-K a skupiné-S (Panely G, ), (Graf 7).

Zmény obsahu Prvky
Snizeni Co, Ni, Ba
Nizsi obsah v L ve srovnani s P Ba (v M2 av M3)

Tabulka 1a: Vliv pferuseni NAI na obsah prvk( v molérech dolni ¢elisti. Leva strana (L), prava strana (P), molary
(M1-M3)
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Zmény obsahu Prvky

Snizeni Co

Zvydeni Ni, Mo, Ba

Snizeni rozdilu Mn (mezi: M1 a M3, M2 a M3)
Vymizeni rozdil( mezi L a P Mn

Tabulka 1b: Vliv chirurgického pfistupu na obsah prvk( v molarech dolni Celisti. Leva strana (L), prava strana (P),

molary (M1-M3)

V ramci vlivu chirurgického pfistupu jsou uvedeny prvky:

1. Kde nebyl statisticky vyznamny rozdil mezi skupinou-E a skupinou-S, ale byl rozdil mezi témito
skupinami a skupinou-K (normalni pismo).

2. Kde byl statisticky vyznamny rozdil mezi skupinou-S a ostatnimi skupinami (tu¢né pismo).

A 60 B 60 C 60 D 60 E 60 F 60 G 60 H 60 | 60
50 50 50 50 50 50 50 50
40 40 //i\ 40 40 40 40 40 40
/0
g lhazr |t ) g les E % T T
g 1) a \ a < a a L a a a
230 230 \ 230 230 230 230 230 230
£ £ \ £ £ £ I3 £ 3
= = \ = = = = = =
20 20 20 20 20 20 20 20
10 10 10 10 10 10 10 10 10
0+ () S 0 0o 04— 0 0 0 0
KES M1 M2 M3 L P M1 M2 M3 L P M1 M2 M3 M1 M2 M3 M1 M2 M3 M1 M2 M3
Skupina Misto Strana Misto Strana Misto Misto Misto Misto

Graf 1: Vztah obsah Mn (ppm = pg/g) versus skupina, misto odbéru vzorkd a strana odbéru vzorkid byl hodnocen
modelem ANOVA. Model sestaval z faktoru bez opakovani: Skupina (kontrolni (K), experimentalni (E) a ,,sham”
(S)), z faktord s opakovanim: Misto odbéru vzorku (byla zkoumana tfi mista odbéru: M1, M2 a M3) a Strana (leva
(L) versus prava (P)), z interakci mezi nimi a z faktoru Subjekt vysvétlujiciho interindividualni variabilitu. F pfedstavuje
Fisherovu statistiku a p oznacuje statistickou vyznamnost faktoru a interakci. Jednotlivé symboly s chybovymi tse¢-
kami predstavuji retransformované priiméry s jejich 95% intervaly spolehlivosti (trojihelniky, kolecka a ¢tverecky
symbolizuji K, E a S skupinu vdaném pofadi, ¢tverecky otocené v thlu 45° souhrn pro vsechny skupiny).
PIné a prazdné symboly piedstavuji pravou alevou stranu odbéru vzorkai vdaném poradi, Sedé symboly
pfedstavuji souhrn pro obé strany. 95 % intervaly spolehlivosti jsou spoditany s uzitim metody nejmensiho
vyznamného rozdilu (p<0,05). Intervaly spolehlivosti, které se vzajemné nepiekryvaji, oznacuji vzajemny vyznam-
ny rozdil mezi odpovidajicimi priméry skupin ¢i podskupin. Pro statistickou analyzu byl uzit statisticky software
Statgraphics Centurion verze 18 ze Statgraphics Technologies, Inc. (The Plains, Virginia, USA).

ANOVA: Skupina: F=3, p=0,055 (Panel A); Misto: F=158,9, p<0,001 (Panel B); Strana: F=0,3, p=0,6 (Panel C); Skupina x
Misto: F=3,6, p=0,009 (Panel D); Skupina x Strana: F=4,1, p=0,019 (Panel E); Misto X Strana: F=0,5, p=0,624 (Panel F);
Skupina x Misto x Strana: F=0,6, p=0,702; Subjekt (Skupina): F=3,8, p<0,001. Skupina K - Misto: F=54,4, p<0,001;
Strana: F=4,7, p=0,04; Misto x Strana: F=0,7, p=0,496 (Panel G); Subjekt: F=4,1, p=0,008. Skupina E - Misto: F=77,7,
p<0,001; Strana: F=0,8, p=0,372; Misto x Strana: F=0,1, p=0,939 (Panel H); Subjekt: F=4,5, p<0,001. Skupina S - Misto:
F=31,3, p<0,001; Strana: F=1,4, p=0,248; Misto x Strana: F=0,4, p=0,697 (Panel l); Subjekt: F=2,6, p=0,029
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Graf 2: Vztah obsah Co (ppm) versus skupina, misto odbéru vzork( a strana odbéru vzorkd byl hodnocen modelem
ANOVA. Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=96,4, p<0,001 (Panel A); Misto: F=0,5, p=0,607 (Panel B); Strana: F=0,7, p=0,418 (Panel C);
Skupina x Misto: F=1,4, p=0,228 (Panel D); Skupina x Strana: F=0,2, p=0,837 (Panel E); Misto x Strana: F=0,8, p=0,473
(Panel F); Skupina x Misto x Strana: F=0,4, p=0,829; Subjekt (Skupina): F=7,2, p<0,001. Skupina K — Misto: F=1,6,
p=0,232; Strana: F=1,1, p=0,305; Misto x Strana: F=2, p=0,159 (Panel G); Subjekt: F=1,8, p=0,154. Skupina E - Misto:
F=1,4, p=0,269; Strana: F=0,1, p=0,751; Misto x Strana: F=0,5, p=0,632 (Panel H); Subjekt: F=9,7, p<0,001. Skupina S -
Misto: F=0,5, p=0,603; Strana: F=0, p=0,998; Misto X Strana: F=0,1, p=0,953 (Panel I); Subjekt: F=3,5, p=0,006
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Graf 3: Vztah obsah Ni versus skupina, misto odbéru vzork( a strana odbéru vzork( byl hodnocen modelem ANOVA.
Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=18,4, p<0,001 (Panel A); Misto: F=0,1, p=0,95 (Panel B); Strana: F=0,2, p=0,626 (Panel C); Skupina
x Misto: F=1,7, p=0,15 (Panel D); Skupina x Strana: F=0,9, p=0,398 (Panel E); Misto x Strana: F=1,1, p=0,345 (Panel F);
Skupina x Misto X Strana: F=0,6, p=0,669; Subjekt (Skupina): F=8, p<0,001. Skupina K - Misto: F=0,7, p=0,501; Strana:
F=0,1, p=0,823; Misto x Strana: F=2,8, p=0,079 (Panel G); Subjekt: F=7,9, p<0,001. Skupina E — Misto: F=0,9, p=0,419;
Strana: F=0, p=0,9; Misto x Strana: F=0,1, p=0,893 (Panel H); Subjekt: F=8,4, p<0,001. Skupina S - Misto: F=2,7,
p=0,085; Strana: F=2,2, p=0,148; Misto x Strana: F=1,4, p=0,264 (Panel I); Subjekt: F=3,8, p=0,004
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Graf 4: Vztah obsah Cu (ppm) versus skupina, misto odbéru vzorkd a strana odbéru vzorkd byl hodnocen modelem
ANOVA. Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=4,2, p=0,017 (Panel A); Misto: F=1,1, p=0,339 (Panel B); Strana: F=0,7, p=0,407 (Panel C); Skupina
X Misto: F=0,9, p=0,491 (Panel D); Skupina X Strana: F=0,6, p=0,548 (Panel E); Misto x Strana: F=0,4, p=0,643
(Panel F); Skupina x Misto x Strana: F=0,3, p=0,864; Subjekt (Skupina): F=2,4, p=0,001. Skupina K - Misto: F=0,6,
p=0,537; Strana: F=3,7, p=0,065; Misto x Strana: F=1,8, p=0,187 (Panel G); Subjekt: F=7,5, p<0,001. Skupina E — Misto:
F=1,9, p=0,157; Strana: F=0, p=0,883; Misto x Strana: F=0, p=0,996 (Panel H); Subjekt: F=2, p=0,041. Skupina S -
Misto: F=0,7, p=0,5; Strana: F=0, p=0,894; Misto x Strana: F=0,1, p=0,893 (Panel I); Subjekt: F=1,7, p=0,141
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Graf 5: Vztah obsah Rb (ppm) versus skupina, misto odbéru vzorkd a strana odbéru vzorkd byl hodnocen modelem
ANOVA. Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=6, p=0,004 (Panel A); Misto: F=5,8, p=0,004 (Panel B); Strana: F=22,8, p<0,001 (Panel C); Skupina
x Misto: F=0,5, p=0,745 (Panel D); Skupina x Strana: F=1, p=0,357 (Panel E); Misto x Strana: F=0,3, p=0,752 (Panel F);
Skupina x Misto x Strana: F=1,4, p=0,257; Subjekt (Skupina): F=7,6, p<0,001. Skupina K — Misto: F=4,6, p=0,02; Strana:
F=16,8, p<0,001; Misto X Strana: F=1,2, p=0,329 (Panel G); Subjekt: F=7,8, p<0,001. Skupina E - Misto: F=2,6, p=0,085;
Strana: F=4,9, p=0,032; Misto x Strana: F=0,1, p=0,936 (Panel H); Subjekt: F=14,3, p<0,001. Skupina S - Misto: F=2,2,
p=0,126; Strana: F=13,9, p<0,001; Misto x Strana: F=1,5, p=0,242 (Panel l); Subjekt: F=6,8, p<0,001
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Graf 6: Vztah obsah Mo (ppm) versus skupina, misto odbéru vzorkd a strana odbéru vzork( byl hodnocen modelem
ANOVA. Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=6,5, p=0,002 (Panel A); Misto: F=2,9, p=0,059 (Panel B); Strana: F=0,8, p=0,382 (Panel C); Skupina
X Misto: F=0,6, p=0,702 (Panel D); Skupina X Strana: F=0,7, p=0,511 (Panel E); Misto x Strana: F=0,3, p=0,73 (Panel F);
Skupina x Misto x Strana: F=0,7, p=0,597; Subjekt (Skupina): F=5,3, p<0,001. Skupina K - Misto: F=0,3, p=0,714;
Strana: F=0, p=0,896; Misto x Strana: F=2,9, p=0,076 (Panel G); Subjekt: F=5,4, p=0,002. Skupina E - Misto: F=1,7,
p=0,202; Strana: F=1, p=0,314; Misto X Strana: F=1,4, p=0,267 (Panel H); Subjekt: F=7,3, p<0,001. Skupina S - Misto:
F=0,7, p=0,502; Strana: F=0, p=0,922; Misto X Strana: F=0,8, p=0,483 (Panel I); Subjekt: F=5,1, p<0,001
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Graf 7: Vztah obsah Ba (ppm) versus skupina, misto odbéru vzork( a strana odbéru vzorkd byl hodnocen modelem
ANOVA. Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=64,1, p<0,001 (Panel A); Misto: F=17,6, p<0,001 (Panel B); Strana: F=6,2, p=0,014 (Panel C);
Skupina x Misto: F=0,9, p=0,495 (Panel D); Skupina x Strana: F=2, p=0,143 (Panel E); Misto X Strana: F=1,7, p=0,192
(Panel F); Skupina x Misto x Strana: F=2, p=0,103; Subjekt (Skupina): F=13,2, p<0,001. Skupina K — Misto: F=2,3,
p=0,118; Strana: F=0, p=0,942; Misto x Strana: F=0,9, p=0,424 (Panel G); Subjekt: F=9,9, p<0,001. Skupina E - Misto:
F=10,6, p<0,001; Strana: F=11,9, p=0,001; Misto x Strana: F=6, p=0,005 (Panel H); Subjekt: F=13,9, p<0,001 Skupina
S — Misto: F=2,2, p=0,127; Strana: F=0,4, p=0,524; Misto X Strana: F=1,4, p=0,25 (Panel I); Subjekt: F=5,4, p<0,001
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DISKUZE

Vliv inervace na zubni tkané popisuji rdzni autofi (3,5,14,17). Jacobsen a Heyeraas (17) uvadéji, Ze
neuropeptidy CGRP a substance P se podileji na tvorbé dentinu. Autofi zaroven popsali vliv kapsai-
cinu a preruseni NAI na tvorbu dentinu prvniho molaru u potkana. Ze studie vyplyv4, ze kapsaicin
redukoval CGRP- a substance P-imunoreaktivni fibrily v pulpé. Preruseni NAl vedlo k téméf komplet-
ni ztraté imunoreaktivnich fibril v pulpé. U obou skupin byla redukovana tvorba dentinu ve srovnani
s kontrolni skupinou (17).

Vysledky nasi studie ukazuji, Ze k obdobnym zméndam, které vznikaji na operované strané, dochazi
i na strané opacné.

Nervova tkan musi svym vlastnim rlstem dosahnout kontaktu se somatickymi burikami, které
muZe ovliviovat, véetné bunék regulujicich mineralizaci kosti a zubU. Témito osteoneuralnimi rls-
tovymi vztahy se zabyval ¢esky neurovédec prof. Milan Roth. Nasi studii Ize zafadit k jeho studiim
o experimentalni teratogenezi, ve kterych byla soucasti jeho pozorovani i celist (32,33).

Kunc (18) dokumentoval vymizeni druhostranné neuralgie po operaci na protilehlé strané. Zjistil, ze
vertikaIni nukleotomii je zasaZen i druhostranny druhy neuron, ktery po zkfizeni béZi nedaleko hilu
nucleus caudalis. Tato skutecnost vysvétluje nase vysledky (zménu obsahu prvki i na kontralateralni
strané), ackoliv 3lo o jednostranné preruseni NAI, doslo k postizeni i druhostranného nervového
zakonceni.

Ze studie, kterou publikoval Travers (37), vyplyva, Ze spindlni jddro trigeminu ovliviiuje aferentaci
stejnostranného motorického jadra trigeminu a cestou spoju pres retikuldrni formaci, hypotalamus
a mozkovou kuru ovliviiuje druhostrannou oblast zésobenou nervus trigeminus.

Z uvedené studie je ziejmé, Ze pieruseni NAI zplisobi zmény ve spindlnim jadfe trigeminu a ovlivni
i druhou stranu celisti.

Tyto skute¢nosti mohou ovlivnit mastikaci zvifete a tim zatizeni Celisti. Rlzni autofi uvadéji, ze zati-
Zeni Celisti ma vliv na mineralizaci kosti, ktera je odlisna v rdznych c¢astech dolni celisti (10,16,35).

Domnivame se, Ze uvedené vlivy se podileji na zméné obsahu prvkd v molarech dolni celisti a pre-
devsim na soucasnych zménach obsahu prvkd na obou stranach celisti, jak jsme prokazali v nasi
studii.

Za sledované obdobi 4 tydnud jsme neprokazali statisticky vyznamnou zménu v pfirGstku hmotnosti
zvirat. Nepredpokladame tedy vliv vlastniho pfijmu stravy na obsah chemickych prvkd v molarech.

Dostupna literatura neuvadi vliv preruseni tohoto nervu na chemické prvky zubd, proto je obtizné
eventualni porovnani s pfedchozimi studiemi.
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Pro vliv pferuseni nervu na chemické prvky ukazuje statisticky vyznamny rozdil mezi skupinou-
-K a skupinou-E a zaroven rozdil mezi skupinou-E a skupinou-S. Pokud neni rozdil mezi skupinou-E
a skupinou-S, ale je rozdil mezi témito skupinami a skupinou-K, nebo je statisticky vyznamny rozdil
mezi skupinou-S a ostatnimi skupinami, potom vysledky ukazuji na vliv vlastniho chirurgického
pristupu na chemické prvky.

Preruseni nervu vedlo ke snizeni obsahu nésledujicich prvk( v molarech dolni Celisti Co, Ni a Ba.
Déle bylo pficinou vzniku rozdilu mezi levou a pravou stranou u Ba v M2 a v M3 (Tabulka 1a).

Vlastni chirurgicky pfistup byl pfi¢inou vymizeni rozdilu mezi levou a pravou stranou u Mn a snizeni
rozdilu mezi M1 a M3 a mezi M2 a M3. Zarovern byl ve skupiné-S pficinou snizeni obsahu Co a zvyse-
ni obsahu Ni, Mo a Ba. Jednalo se o prvky, u kterych byl statisticky vyznamny rozdil mezi skupinou-
-S a ostatnimi skupinami (Tabulka 1b).

Na z3dkladé bohatého nervového zasobeni periostu a kosti (20) se domnivame, Zze zmény obsahu
prvkd v zavislosti na chirurgickém pfistupu k NAI mohou souviset s iritaci nervl obsazenych v peri-
ostu a v kosti v misté preparace. U obsahu Cu a Rb jsme neprokézali zdsadni statisticky vyznamny
rozdil.

Po poranéni NAI v souvislosti s vykony v ramci maxilofacialni chirurgie, pfi traumatu ¢i pfi plano-
vaném preruseni nervu pfi osteotomii dolni Celisti nebo resekénich vykonech je tfeba pocitat se
zasadnimi zménami anorganické slozky molard. Je tedy nutné zvazovat veskeré dlsledky téchto
zmén na progndzu jednotlivych molarl v dolni ¢elisti.

ZAVER

Vysledky potvrdily nasi hypotézu vlivu preruseni NAI na anorganickou slozku molarG dolni Celisti
potkana. Tato skute¢nost umozriuje predpokladat zmény obsahu prvkli v molarech dolni celisti
¢lovéka zpUsobené prerusenim NAI, a tedy jejich ovlivnéni nervovym systémem. Ze studie vyplyva,
Ze tyto zmény postihuji molary na obou stranéch celisti. Z vysledkd je déle ziejmé, Ze jiz vlastni chi-
rurgicky pfistup k nervu ovlivni mineralizaci zub.

Budouci studii bude vhodné zaméfit na upfesnéni mechanizmu pUsobeni senzitivni inervace na
homeostazu chemickych prvki v zubech a v kosti dolni Celisti. Zarovenr bude nutné sledovat pficiny
ovlivnéni kontralaterdlni strany celisti, véetné eventualniho vlivu na dalsi vétve nervus trigeminus
a s tim spojené mozné zmény kostni a zubnich tkani horni celisti.
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SUMMARY

Introduction

The purpose of our study was to determine the effects of the transection of the inferior alveolar
nerve on selected trace the content of element in the mandibular molars of rat.

Material and method

7-9 weeks old male Wistar laboratory rats were used for the study. The animals were divided in
three groups: the control group (intact), the experimental group (with nerve transection on the
left side) and the sham group (where the nerve was only exposed but not transected). The animals
were sacrificed after four weeks. Molars (M1-M3) were extracted both from the left and right side
of the mandible. The content of elements was determined using inductively coupled plasma mass
spectrometry.

Results

The following elements were analysed in all samples: manganese (Mn), cobalt (Co), nickel (Ni), cop-
per (Cu), rubidium (Rb), molybdenum (Mo) and barium (Ba).
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The transection of the nerve resulted in decreased content of the following elements, Co, Ni and Ba,
in the mandibular molars. Furthermore, it caused a difference in Ba content in M2 and M3 between
the left and right side. It also follows from the results, that mineralization of the teeth was affected
even by the mere surgical exposure of the nerve. No substantial differences were found for content
of Cu and Rb.

Conclusion

The results confirmed our hypothesis of the impact of transection the nerve on selected trace ele-
ments content in mandibular molars of the rats.

Key words: inferior alveolar nerve, mandibular, molars, rats, trace elements, nerve transection

INTRODUCTION

Sensory innervation of mandibular teeth is provided by the inferior alveolar nerve (IAN), (25). This
nerve, after releasing motor fibres, enters the mandibular canal where it continues anteriorly and
exits the canal at the foramen mental as the mental nerv (9). At the same time, autonomic nerve
fibres are present in the dental pulp (8).

Nerve endings contained in the pulp release various neuropeptides that affect its homeostasis
(3,5,14). Substance P and calcitonin gene-related peptide (CGRP), for example, have been shown to
be related to the sensory system (20).

IAN lesions can have different causes (2,29). Damage to this nerve can be caused by trauma (34,36),
pathological processes (29), or in various surgical procedures (2,29,31). Nerve damage may be
temporary or permanent (4).

Teeth contain an organic and an inorganic component (1). Calcium is one of the basic elements
in teeth. It is found in the form of hydroxyapatite, of which phosphorus is a component (11).
Disturbances in calcium metabolism are manifested by changes in the structure and properties
of the teeth (39). Analysis of chemical elements in teeth has been the subject of various studies
(6,7,12,13,15,19,21,28,30,38). For example, Curzon and Crocker (6) described trace elements in
relation to the occurrence of dental caries. The authors reported that the elements F, Al, Fe, Se, and
Sr were associated with low risk of dental caries, whereas the elements Mn, Cu, and Cd were associ-
ated with a high risk. Ghadimi et al (15) investigated the effect of trace elements in tooth enamel
on its physical properties.

In our previous study, we described the effect of IAN transection on the magnesium, sodium, potas-
sium, calcium, zinc, and strontium contents in mandibular teeth of rats (27). In the present study, we
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focused on the content of the following elements: manganese (Mn), cobalt (Co), nickel (Ni), copper
(Cu), rubidium (Rb), molybdenum (Mo), and barium (Ba).

A change in the inorganic component of the teeth caused by a lesion of the sensory innervation
can be manifested as a change in the properties of the tooth tissues. The aim of this study was to
investigate the effect of IAN transection on the content of selected trace elements in mandibular
molars of rats.

MATERIAL AND METHOD

Experimental animals

For the study we used 26 male laboratory rats of the Wistar strain; age 7-9 weeks, weight 320-405 g.
The animals were bred at the Institute of Physiology, Charles University, 15t Faculty of Medicine. The
experiment was carried out in accordance with the valid guidelines for work with laboratory ani-
mals — EU Council Directive 86/609EEC. Animals were housed in boxes at a temperature of 20-23 °C
and under a standard 12 h light/dark cycle. The animals had unrestricted access to food and water.
Rats were divided into three groups. There were 6 rats in the control group (group-C, intact). In
the experimental group (group-E, with transected nerve on the left side) there were 12 rats. In the
“sham” group (group-S, with the nerve exposed but not transected) there were 8 rats.

Inferior alveolar nerve transection

The actual surgical procedure was performed under general anaesthesia with intraperitoneally
injected thiopental at 4 mg/100 g of rat weight. Microsurgical equipment (Carl Zeiss OPTON S4
microscope, Germany) was used to approach and resection of the nerve. From an arcuate skin inci-
sion in the left cheek 12 mm in length, we exposed the fascia of the masseter muscle in the direction
from the corner of the mouth to the inferior margin of the external auditory canal. The centre of
the incision was at the midpoint of the distance between the corner of the mouth and the inferior
margin of the external auditory canal. After incision the fascia in the direction of the muscle bundles
between the facial nerve going dorsally and the parotid duct located ventrally, we bluntly dissected
the muscle and penetrated to the lateral surface of the mandible at the point of prominence. This
was followed by the identification of the bony ridge. In the direction caudal to the prominence, we
removed a part of the bone and exposed the neurovascular bundle within 3 mm using a round den-
tal cutter of 1.2 mm (N 500.104.001.012 TC, Medin, a.s., Nové Mésto na Moravé). Preparation using
microsurgical equipment ensured that no vascular injury occurred during the actual resection of
the nerve. After removal of the 3 mm nerve, rinsing of the wound with 1 ml of saline solution was
followed by adaptation of the muscle edges with a nonabsorbable suture (Prolene 4/0) and suturing
of the skin with the same material (26).
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Animal killing and extraction of the molars

The animals were weighed after four weeks and killed using alethal dose of intraperitoneally
injected thiopental. Individual molars (M1, M2, M3) were extracted successively from the mandible
(both sides). The teeth were mechanically cleaned and rinsed in water for injection.

Chemical analysis

10-20 mg of dried samples the individual teeth were transferred into 10 ml measuring vessels,
poured over with 0.5 ml of concentrated HNO; and subsequently dissolved by careful heating on
a hot plate at about 100° C. After cooling, the vessels were refilled with deionized water. A blank was
prepared for each batch of 20 samples. The quality of the measurements was tested by analysis of
a standard reference material (SRM 1400, Bone Ash, National Institute of Standards and Technology,
USA). Differences between measured and certified concentrations were less than 10 % RSD (relative
standard deviation). Acids of p. p. purity from Merck (Darmstadt, Germany) and deionized water
from MilliQPlus (Millipore, USA) were used for the preparation of the solutions. The elemental con-
tent of the minerals was determined by inductively coupled plasma mass spectrometry (ICP MS, X
Series lI, Fisher Scientific, Gmbh, Bremen, Germany) under the following conditions: ICP power 1350
W, measurement mode ,peak jump”, measurement time 3 x 50 s, ion optics parameters optimized
Ge, Re and Rh (Astasol, Analytika CR) with a concentration of 20 pg.l”", gas flow rates: 13.5 I/min
(cooling), 0.7 I/min (additional), 0.65 I/min (softener). The isotopes’? Ge,'*3 Rh,'® Re were measured
as internal standards. Multi-element standard solutions of Astasol (Analytika CR) diluted to 2%
v/v HNO; were used as calibration solutions.

cutter molars
M1 M2 M3

Fig. 1: Diagram of rat mandible.
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STATISTICAL ANALYSIS

Animal weight gain

The Kruskal-Wallis test was used to compare the weight gain of animals after 4 weeks between the
groups.

Comparison of elemental content in molars

The effects of group membership (control (C), experimental (E), ,“sham” (S)), molar location (M1,
M2, M3), and side (left (L), right (P)) were tested using an ANOVA model comprising factors without
replication: Group (C, E, S) and factor with replication: Location (M1, M2, M3) and Side (L, P), from
interactions between them, and from the factor Subject to account for interindividual variability
between animals. The ANOVA model was followed by multiple comparisons using the least signifi-
cant difference method.

Next, the effect of molar location (M1, M2, M3) and side (L, P) in each group was analysed using
ANOVA models consisting of factors with replication: Location (M1, M2, M3) and Side (L, P), an
interaction between them, and a Subject factor to account for interindividual variability between
animals.

Individual dependent variables were power transformed to achieve constant variance and sym-
metric distribution of data and residuals (22). Homogeneity of data and residuals was checked
according to a procedure described elsewhere (23,24). Statgraphics Centurion version 18 statistical
software (The Plains, Virginia, USA) was used for calculations.

Null hypotheses were tested for all factors and interactions between them. In particular, these were:

the factor differences between groups, the group X location interaction, the side x group interac-
tion, the side X location interaction, and the side x group x location interaction.

RESULTS

Change in animal weight

We did not find any statistically significant differences in weight gain between the groups during
the period under study.

Elements analysed

In all groups were analysed 7 elements: Mn, Co, Ni, Cu, Rb, Mo and Ba (Graphs 1-7).
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Changes in elements content in mandibular molars (M1-M3)

For Mn content, we proved no difference between the groups (Panel A). There was a clear difference
between the left and right sides in group-C (higher element content was on the left side), but we
did not prove this difference in group-E and group-S (Panel E). The difference between M1 and M3
and between M2 and M3 in group-C was more pronounced than in group-E and group-S (Panel D),
(Graph 1). Co content was lower in group-E and group-S compared to group-C. At the same time,
there was a difference between group-E and group-S (Panel A), (Graph 2). Ni content was lower in
group-E and higher in group-S compared to group-C (Panel A), (Graph 3). For Cu content, we found
a difference only between group-S and group-E (Panel A), (Graph 4). For Rb content, there was a dif-
ference only between group-S and group-E (Panel A). In all groups, the element content was lower
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Graph 1: The relationship of Mn (ppm = ug/g) content versus group, sampling site and sampling side was assessed
by ANOVA model. The model consisted of the factor without repetition: group (control (C), experimental (E) and
»sham” (S)), factors with repetition: Sampling site (three sampling sites were examined: M1, M2 and M3) and Side
(left (L) versus right (P)), the interactions between them, and the factor Subject explaining interindividual variability.
F represents Fisher’s statistic and p indicates the statistical significance of the factors and interactions. The individual
symbols with error bars represent the retransformed means with their 95% confidence intervals (triangles, circles
and squares symbolize the C, E and S groups respectively, squares rotated at 45° summarize for all groups).
Solid and empty symbols represent the right and left sampling sides, respectively, and grey symbols repre-
sent the summary for both sides. 95% confidence intervals are calculated using the method of least significant
difference (p<0.05). Confidence intervals that do not overlap indicate a mutually significant difference between the
corresponding group or subgroup means. Statgraphics Centurion version 18 statistical software from Statgraphics
Technologies, Inc. (The Plains, Virginia, USA) was used for statistical analysis.

ANOVA: Group: F=3, p=0.055 (Panel A); Location: F=158.9, p<0.001 (Panel B); Side: F=0.3, p=0.6 (Panel C); Group x
Location: F=3.6, p=0.009 (Panel D); Group X Side: F=4.1, p=0.019 (Panel E); Location x Side: F=0.5, p=0.624 (Panel
F); Group x Location x Side: F=0.6, p=0.702; Subject (Group): F=3.8, p<0.001.

Group C - Location: F=54.4, p<0.001; Side: F=4.7, p=0.04; Location x Side: F=0.7, p=0.496 (Panel G); Subject: F=4.1,
p=0.008. Group E - Location: F=77.7, p<0.001; Side: F=0.8, p=0.372; Location x Side: F=0.1, p=0.939 (Panel H); Subject:

F=4.5, p<0.001. Group S - Location: F=31.3, p<0.001; Side: F=1.4, p=0.248; Location x Side: F=0.4, p=0.697 (Panel I);
Subject: F=2.6, p=0.029
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Graph 2: The relationship of Co (ppm) content versus group, sampling site and sampling side was assessed by ANOVA
model. The symbols and labels are the same as in Graph 1.

ANOVA: Group: F=96.4, p<0.001 (Panel A); Site: F=0.5, p=0.607 (Panel B); Side: F=0.7, p=0.418 (Panel C); Group x
Site: F=1.4, p=0.228 (Panel D); Group x Side: F=0.2, p=0.837 (Panel E); Location X Side: F=0.8, p=0.473 (Panel F);
Group X Location x Side: F=0.4, p=0.829; Subject (Group): F=7.2, p<0.001

Group C - Location: F=1.6, p=0.232; Side: F=1.1, p=0.305; Location x Side: F=2, p=0.159 (Panel G); Subject: F=1.8, p=0.154
Group E - Location: F=1.4, p=0.269; Side: F=0.1, p=0.751; Location X Side: F=0.5, p=0.632 (Panel H); Subject: F=9.7, p<0.001
Group S - Location: F=0.5, p=0.603; Side: F=0, p=0.998; Location x Side: F=0.1, p=0.953 (Panel I); Subject: F=3.5, p=0.006
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Graph 3: The relationship of Ni (ppm) content versus group, sampling site and sampling side was assessed by ANOVA
model. The symbols and labels are the same as in Graph 1.

ANOVA: Group: F=18.4, p<0.001 (Panel A); Site: F=0.1, p=0.95 (Panel B); Side: F=0.2, p=0.626 (Panel C); Group X Site:
F=1.7, p=0.15 (Panel D); Group x Side: F=0.9, p=0.398 (Panel E); Location x Side: F=1.1, p=0.345 (Panel F); Group X
Location x Side: F=0.6, p=0.669; Subject (Group): F=8, p<0.001

Group C - Location: F=0.7, p=0.501; Side: F=0.1, p=0.823; Location x Side: F=2.8, p=0.079 (Panel G); Subject: F=7.9, p<0.001
Group E - Location: F=0.9, p=0.419; Side: F=0, p=0.9; Location x Side: F=0.1, p=0.893 (Panel H); Subject: F=8.4, p<0.001

Group S - Location: F=2.7, p=0.085; Side: F=2.2, p=0.148; Location X Side: F=1.4, p=0.264 (Panel I); Subject: F=3.8, p=0.004
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Graph 4: The relationship of Cu (ppm) content versus group, sampling site and sampling side was evaluated by
ANOVA model. The symbols and labels are the same as in Graph 1.

ANOVA: Group: F=4.2, p=0.017 (Panel A); Site: F=1.1, p=0.339 (Panel B); Side: F=0.7, p=0.407 (Panel C); Group X Site:
F=0.9, p=0.491 (Panel D); Group X Side: F=0.6, p=0.548 (Panel E); Location X Side: F=0.4, p=0.643 (Panel F); Group x
Location x Side: F=0.3, p=0.864; Subject (Group): F=2.4, p=0.001

Group C - Location: F=0.6, p=0.537; Side: F=3.7, p=0.065; Location x Side: F=1.8, p=0.187 (Panel G); Subject: F=7.5, p<0.001
Group E - Location: F=1.9, p=0.157; Side: F=0, p=0.883; Location x Side: F=0, p=0.996 (Panel H); Subject: F=2, p=0.041
Group S - Location: F=0.7, p=0.5; Side: F=0, p=0.894; Location X Side: F=0.1, p=0.893 (Panel I); Subject: F=1.7, p=0.141
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Graph 5: The relationship of Rb (ppm) content versus group, sampling site and sampling side was assessed by ANOVA
model. Symbols and labels are the same as in Graph 1.

ANOVA: Group: F=6, p=0.004 (Panel A); Site: F=5.8, p=0.004 (Panel B); Side: F=22.8, p<0.001 (Panel C); Group X Site:
F=0.5, p=0.745 (Panel D); Group X Side: F=1, p=0.357 (Panel E); Location x Side: F=0.3, p=0.752 (Panel F); Group x
Location x Side: F=1.4, p=0.257; Subject (Group): F=7.6, p<0.001

Group C - Location: F=4.6, p=0.02; Side: F=16.8, p<0.001; Location X Side: F=1.2, p=0.329 (Panel G); Subject: F=7.8, p<0.001
Group E - Location: F=2.6, p=0.085; Side: F=4.9, p=0.032; Location X Side: F=0.1, p=0.936 (Panel H); Subject: F=14.3, p<0.001
Group S - Location: F=2.2, p=0.126; Side: F=13.9, p<0.001; Location x Side: F=1.5, p=0.242 (Panel I); Subject: F=6.8, p<0.001
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Graph 6: The relationship of Mo (ppm) content versus group, sampling site and sampling side was assessed by
ANOVA model. The symbols and labels are the same as in Graph 1.

ANOVA: Group: F=6.5, p=0.002 (Panel A); Site: F=2.9, p=0.059 (Panel B); Side: F=0.8, p=0.382 (Panel C); Group X Site:
F=0.6, p=0.702 (Panel D); Group X Side: F=0.7, p=0.511 (Panel E); Location X Side: F=0.3, p=0.73 (Panel F); Group x
Location x Side: F=0.7, p=0.597; Subject (Group): F=5.3, p<0.001

Group C - Location: F=0.3, p=0.714; Side: F=0, p=0.896; Location X Side: F=2.9, p=0.076 (Panel G); Subject: F=5.4, p=0.002
Group E - Location: F=1.7, p=0.202; Side: F=1, p=0.314; Location X Side: F=1.4, p=0.267 (Panel H); Subject: F=7.3, p<0.001
Group S - Location: F=0.7, p=0.502; Side: F=0, p=0.922; Location x Side: F=0.8, p=0.483 (Panel I); Subject: F=5.1, p<0.001
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Graph 7: The relationship of Ba (ppm) content versus group, sampling site and sampling side was assessed by ANOVA
model. The symbols and labels are the same as in Graph 1.

ANOVA: Group: F=64.1, p<0.001 (Panel A); Site: F=17.6, p<0.001 (Panel B); Side: F=6.2, p=0.014 (Panel C); Group x
Site: F=0.9, p=0.495 (Panel D); Group x Side: F=2, p=0.143 (Panel E); Location X Side: F=1.7, p=0.192 (Panel F); Group
X Location X Side: F=2, p=0.103; Subject (Group): F=13.2, p<0.001

Group C - Location: F=2.3, p=0.118; Side: F=0, p=0.942; Location X Side: F=0.9, p=0.424 (Panel G); Subject: F=9.9, p<0.001
Group E - Location: F=10.6, p<0.001; Side: F=11.9, p=0.001; Location x Side: F=6, p=0.005 (Panel H); Subject: F=13.9, p<0.001
Group S - Location: F=2.2, p=0.127; Side: F=0.4, p=0.524; Location x Side: F=1.4, p=0.25 (Panel I); Subject: F=5.4, p<0.001
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on the left side (Panels G, H, 1), (Graph 5). Mo content was higher in group-S compared to group-
Cand group-E (Panel A), (Graph 6). Ba content was lower in group-E compared to group-C. Element
content was higher in group-S compared to group-C, (Panel A). In group-E, there was a difference
between the left and right side in M2 and in M3 (lower element content was on the left side), (Panel
H). This difference was not demonstrated in group-C and group-S (Panels G, 1), (Graph 7).

Changes to content Elements of
Reduction Co, Ni, Ba
Lower content in L compared to R Ba (in M2 and M3)

Table 1a: Effect of NAl interruption on the elemental content of the mandibular molars. Left side (L), right side (R),
molars (M1-M3)

Changes to content Elements of

Reduction Co

Increase Ni, Mo, Ba

Reducing the difference Mn (between: M1 and M3, M2 and M3)
Disappearance of differences between Land R Mn

Table 1b: Effect of surgical approach on the elemental content of the mandibular molars. Left side (L), right side (R),
molars (M1-M3)

Under the influence of the surgical approach, elements are listed:

1. Where there was no statistically significant difference between Group-E and Group-S, but there
was a difference between the groups and group-C (normal font).

2. Where there was a statistically significant difference between group-S and the other groups
(bold font).

DISCUSSION

The effect of innervation on dental tissues has been described by various authors (3,5,14,17).
Jacobsen and Heyeraas (17) reported that neuropeptides CGRP and substance P are involved in
dentin formation. The authors also described the effect of capsaicin and IAN transection on first
molar dentin formation in rats. The study showed that capsaicin reduced CGRP- and substance
P-immunoreactive fibrils in the pulp. IAN transection resulted in almost complete loss of immuno-
reactive fibrils in the pulp. In both groups, dentin formation was reduced in comparison with the
control group (17).

The results of our study show that similar changes that occur on the operated side also occur on
the opposite side.
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The nervous tissue has to reach in its own process of growth full access and possibility to influence
every somatic cell that is attached to nerve cells, including cells that regulate bone and tooth mine-
ralisation, as was researched and put in the concepts of Osteoneural Growth Relations by Czech
neuroscientist prof. Milan Roth. Our study fits in Roth’s studies on experimental teratogenesis in
which also the mandible was part of his observations (32,33).

Kunc (18) documented the disappearance of secondary neuralgia after surgery on the contralateral
side. He found that the contralateral second neuron, which runs near the hilus nucleus caudalis
after crossing, is also affected by the vertical nucleotomy. This fact explains our results (change in
element content also on the contralateral side), although the IAN transection was unilateral, the
secondary nerve ending was also affected.

A study published by Travers (37) suggests that the spinal trigeminal nucleus influences the affer-
entation of the same-sided motor nucleus of the trigeminus and, by way of connections through
the reticular formation, hypothalamus and cerebral cortex, influences the secondary area supplied
by the nervus trigeminus.

It is clear from this study that transection of the IAN will cause changes in the spinal trigeminal
nucleus and affect the other side of the jaw.

This situation can affect the mastication of the animal and thus the load on the jaw. Various authors
have reported that jaw loading affects bone mineralization, which varies in different parts of the
mandible (10,16,35).

We believe that these influences are involved in the changes in the elemental content of the man-
dibular molars and especially in the simultaneous changes in the elemental content on both sides
of the mandible, as we have shown in our study.

We did not show any statistically significant change in weight gain over the 4-week period.
Therefore, we do not assume an effect of dietary intake on the content of chemical elements in
molars.

The available literature does not indicate the effect of the transetion of this nerve on the chemical
elements of the teeth, so it is difficult to compare it with previous studies.

The statistically significant difference between group-Cand group-E, and also the difference
between group-E and group-S speak in favour of the impact of nerve transection on the chemical
element content. If there is no difference between group-E and group-S, but there is a difference
between these groups and group-C, or there is a statistically significant difference between group-
S and the other groups, then the results indicate an effect of the actual surgical approach on the
chemical elements.
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The nerve transection led to a decrease in the content of the following elements, Co, Ni and Ba, in
the mandibular molars. Furthermore, it was the cause of the difference between the left and right
sides for Ba in M2 and in M3 (Table 1a).

The actual surgical approach was responsible for the disappearance of the difference between the
left and right sides in Mn and the reduction of the difference between M1 and M3 and between M2
and M3. At the same time, it was the cause of the decrease in Co and the increase in Ni, Mo and Ba in
group-S. These were the elements for which there was a statistically significant difference between
group-S and the other groups (Table 1b).

Based on the abundance nerve supply to the periosteum and bone (20), we hypothesize that chan-
ges in elemental content depending on the surgical approach to IAN may be related to the irritation
of nerves contained in the periosteum and bone at the site of preparation. We did not demonstrate
a major statistically significant difference in Cu and Rb content.

After an injury to the IAN in connection with maxillofacial surgery, trauma or planned nerve sever-
ance during mandibular osteotomy or resection procedures, major changes in the inorganic com-
ponent of the molars must be anticipated. It is therefore necessary to consider all the consequences
of these changes on the prognosis of the individual molars in the mandible.

CONCLUSION

The results confirmed our hypothesis of the effect of IAN disruption on the inorganic component
of the mandibular molars in rats. This fact allows us to assume changes in the elemental content
of human mandibular molars caused by IAN transection, and thus their influence on the nervous
system. The study shows that these changes affect molars on both sides of the mandible. The results
further suggest that the surgical approach to the nerve itself will affect tooth mineralisation.

Future studies should focus on the mechanism of action of sensory innervation on the homeostasis
of chemical elements in teeth and mandibular bone. At the same time, it will be necessary to moni-
tor the causes of the influence on the contralateral side of the mandible, including the possible influ-
ence on other branches of the trigeminal nerve and the associated possible changes in the bone
and dental tissues of the maxilla.
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NEUROFIBROMATOSIS, TYPE 1: ORTHOPAEDIC TREATMENT
OF FIBULAR PSEUDOARTHROSIS IN A CZECH GIRL
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SUMMARY

The authors present a very good result of treatment of fibular pseudoarthrosis in a Czech girl with
Neurofibromatosis type 1 (NF1). Four surgical procedures were performed from 9 to 13 years of age.
The course of treatment and the outcome of the complex treatment at 15 years are documented
in the figures. Three of the eight diagnostic criteria of NF1 according to Legius et al. (2021) were
observed. The other two criteria were demonstrated by molecular genetic examination at the
level of DNA isolated from peripheral blood, which confirmed a pathogenic variant c.1466A>G
(p.Tyr489Cys, r.1466_1527del62) in a heterozygous state in the NF1 gene in our patient. Histological
examination showed poorly differentiated connective tissue of bone muscle between two bone
fragments, consistent with pseudoarthrosis.

Neurofibromatosis NF1 with pseudoarthrosis of the tibia or fibula is currently indicated for symp-
tomatic orthopaedic and orthotic treatment with uncertain outcome.

Key words: Neurofibromatosis type 1, NF1, radio-clinical and molecular diagnosis, orthopaedic
treatment, case report
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INTRODUCTION

Neurofibromatosis (NF) is an autosomal dominant disease that belongs to the group of RASopathies.
The most common subtypes are referred to as NF1 and NF2 (5,6,13).

NF1, known as von Recklinghausen syndrome or disease (Friedrich Daniel von Recklinghausen,
1882), is the result of mutations (about 50% de novo) in a gene located on chromosome 17 in the
pericentromeric region of the long arms (at position 17q11.2); its product is a protein called neurofi-
bromin, also called NF-1 protein, which acts as a tumour suppressor. It plays a key role in the regula-
tion of cell proliferation, differentiation and structural organization. The penetrance is reported to
be almost 100% (8,9).

The incidence of NF1 is reported as 1 in 3 000-5 000, NF2 as 1 in 35 000 live births. Approximately
85% of neurofibromatoses are NF1 type. Both forms of NF have a highly variable course with pro-
gression of neurological disorders, mutations and oppressive syndromes with a high risk of malig-
nancy. These hamartomatous disorders are characterized by extensive involvement of multiple
organ systems (2,4,13).

The prognosis of patients with NF1 depends on the severity of the disease, the presence of malig-
nancy and the extent of the deformity. Those with mild disease may have a reasonable life expec-
tancy, but those with moderate to severe disease have a poor quality of life. Cosmetic and functional
limitations significantly affect the quality of life of these patients (2,11,13).

Symptomatology of NF1 (5,6,7,13): In childhood, pigmented patches of white coffee colour and
neurofibromas that cause neurological manifestations in the brain and spinal cord depending on
the localization. Radiographic bone changes are localized mainly in the spine and skull (kypho-
lordoscoliosis, deletion of vertebral bodies and pedicles, asymmetric macrocranium on the skull,
orbital dysplasia, deepened sella turcica, etc.) and are diagnosed in 50% of NF-1. The association of
neurofibromatosis with pseudoarthrosis of the tibia was described by Ducroquet as early as 1937
(1); erosion of cortical bone, irregular periostoses and even spongiosclerosis; osteomalacia (vitamin
D resistant, hypophosphatemic); hyperplasia (macrodactyly) or hypoplasia; intraosseous defects,
etc. Soft tissue elephantiasis (lymphangio- and haemangiomatous component) leads to localised
gigantism of the limbs (hypertrophic axo-curled bones with thickened cortical bone) and pseu-
doarthroses. Facial elephantiasis, on the other hand, leads to hypoplasia of the splanchnocranium.

According to a statement from the National Institutes of Health Consensus Develoment Conference
(1998) (11) and (Revised) diagnostic criteria for NF1 (Legius et al. 2021) (4), there are eight criteria,
two or more of which must be present to establish NF1 diagnosis:

1) Six or more café-au-lait macules (grater than 5 mm in prepubertal patients; grater than 15 mm
in post-pubertal individuals

2) Two or more neurofibromas or one plexiform neurofibroma;

3) Axillary or inguinal freckling;
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4) Optic glioma;

5) Two or more Lisch nodules (iris hamartomas); or two or more choroidal abnormalities

6) A distinctive osseous lesion such as: sphenoid bone dysplasia; anterolateral bowing of tibia (tibial
dysplasia) or pseudoarthrosis of a long bone;

7) A pathogenic NF1 gene variant

8) A parent with NF1 by the above criteria

Differential diagnosis of NF1 should consider NF2, Legius syndrome, Noonan syndrome, Proteus
syndrome, Klippel-Trenaunay syndrome, McCune-Albright syndrome, hemihypertrophy, autosomal
dominant familial angiolipomatosis, etc. (13).

Treatment is symptomatic, namely orthopaedic-prosthetic, orthopaedic-surgical, spondylo-sur-
gical and neurosurgical, aimed at the treatment of scoliosis, pseudoarthrosis, localised gigantism,
pressure syndromes, tumours, etc. Malignant bone lesions or sarcomatous changes in the affected
nerves localized peripherally are indications for radical surgical treatment (5,6,7,13).

CASE REPORT

The child was born from the second pregnancy, spontaneous delivery, headed, at term, b.w. 3500 g,
b.l. 49 cm, postpartum adaptation physiological. Normal psychomotor development. Since birth,
cafe au lait skin spots observed.

A 7.5-year-old girl was first examined at the Centre for Defects of Locomotor Apparatus in Prague for
a shortening of the left lower limb, significant flatfoot especially of the left leg and postural scoliosis
of the spine. She was recommended from the orthopaedic and prosthetic department of PROTEOR
CZ ll.c. in Ostrava, where orthotic treatment of severe flatfoot was conducted.

On the basis of family history, clinical examination and radiographic findings, a diagnosis of pseudo-
arthrosis of the distal fibula with neurofibromatosis, type 1 (NF1) was made.

We recommended genetic, neurological, ophthalmological and dermatological examination, and
follow up by a pediatrician. The 3 cm shortening of the left lower extremity was corrected with
modified footwear. Staged treatment was planned: correction of heel valgus with talocalcaneal
extraarticular arthrodesis according to Grice, correction of distal tibia with wedge osteotomy and
lengthening of left tibia with circular external fixator according to Ilizarov.

Genetic examination was performed at the Department of Medical Genetics, University Hospital in
Brno (MUDr. Zdenék Kalina, CSc.).

Molecular genetic examination at the level of DNA isolated from peripheral blood confirmed a patho-
genic variant c.1466A>G (p.Tyr489Cys, r.1466_1527del62) in heterozygous status in the NFT gene
in our patient. Peer-reviewed experimental studies have demonstrated that this variant causes
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Fig. 1a-d. 3 cm block corrects shortening of the left lower limb (a); note severe valgus of the left heel, typical café-
-au-lait macules, flat foot on the left (a, b) and (c) - see podograph and (d) pseudoarthrosis of the left fibula - see

arrow at X-ray on the next page (d).
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Fig. 1d. Pseudoarthrosis of the left fibula - see arrow at X-ray.
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aberrant splicing resulting in a nonsense variant (p.Tyr489%) in the NF1 mRNA which causes prema-
ture termination of NF1 protein synthesis (10). It has been reported in numerous Neurofibromatosis
type 1 patients in the published literature (12). Based on the available information, this variant is
classified as pathogenic.

The same pathogenic mutation was detected in the DNA of the proband’s mother. This also verified
the diagnosis of NF1 in the proband’s mother. The proband’s older brother has the same pathogenic
variant in the NFT gene. Conclusion: AD transmission of NF1 from the mother was detected in the
family.

Neurological examination (MUDr. Marie Kuncikova, Ostrava University Hospital): the MRI scan
revealed hamartomatous infiltration of the spinal cord. Intracranial MRl examination is not indica-
ted yet. EMG examination showed no signs of peripheral neuromuscular lesion of the left lower
extremity.

No ocular pathology was found by eye examination (MUDr. Dana Kfenova, Hodonin).

Anthropological examination at the age of 8 years and 3 months (Centre for Defects of Locomotor

Apparatus in Prague) — conclusion:

- short stature

- insignificant delay in bone age,

- according to the X-ray examination of the hips in standing position, shortening of the left lower
extremity was 3.6 cm, shortening of the tibia 2.6 cm,

- the prediction of the left lower extremity shortening was approximately 4.5 cm; the tibia approxi-
mately 3.5 cm.

Histological examination (prof. MUDr. Ctibor Povysil, DrSc.) showed poorly differentiated connec-
tive tissue of bone muscle between two bone fragments, corresponding to pseudoarthrosis — see
Fig. 2a, b.

The typical clinical and radiological symptomatology, the course and the very good outcome of the
staged orthopaedic treatment, which took place from 9 years of age until the end of growth, are
documented and presented in photographs and radiographs:
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Fig. 2a, b. Histological examination: a. Part of poorly differentiated connective tissue of the bone muscle between
two bone fragments - suspected pseudoarthrosis; magnified 80x; stained with HE. No neurofibroma structures were
found;
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Fig. 2b. Detail of bone muscle tissue from previous area; magnified 240x; stained with HE. No neurofibroma structures
found.
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Fig. 3a. 9 years: Talo-calcaneal arthrodesis according to Grice, bone tricortical graft taken from the left iliac

wing.
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Fig. 3b. 10 years and 10 months: resection of the pseudoarthrosis of the left distal fibula and corrective osteotomy
of the distal tibia, fixation with Blount clamp and K-wire, plaster of Paris fixation. X-rays 3a, b show correction of 40°
of distal tibial tilt (inclination), to 10° tilt — arrows.
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Fig. 4a. 11 years 1 month: extraction of Blount clamp; application of external fixation llizarov-3 rings on the left tibia;
correction of fragments of distal diametaphyseal tibia osteotomy.
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Fig. 4b. 11 years 4 months: osteotomy of the fibula and tibia in the proximal third; gradual prolongation in the

proximal third of the tibia - arrows.
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Fig. 5. 11 years 6 months: Application ofa brace on the left thigh. The brace is connected to the upper ring of exter-
nal fixator by an adjustable joint. The aim is to correct 45° flexion contracture in the left knee joint. As instructed, the
parents gradually corrected.
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Fig. 6. 11 years 7 months: undergeneral anaesthesia, mobilisation of the left knee joint - flexion to 110° is limited by
the upper ring of the external fixator - 15° of full knee extension is missing; removal of the lower ring from the tibia
and mobilisation in the ankle - the left foot can be extended to an equinus contracture of 20°.
Primo-cultivation of Staphylococcus aureus mass-susceptibility to Clindamycin (Dalacin) and all beta-lactam ATBs
(Augmentin, etc.);
Treatment started: Dalacin (300 mg after 8 h) and topical treatment with Betadine solution. Gradual further mobilisa-
tionand topical treatment was performed by the parents.
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Fig. 7. 11 years 10 months: X-ray of the left tibia: in two projections cylindrical bone regenerate of 57 mm length
is recanalized, four corticalis are visible, very thin fibula, well remodelling of distal tibial osteotomy 12 month after
surgery — arrows.
Under general anaesthesia extraction of the external fixator; debridement, application of plaster of Paris below the
knee with possible correction of the ankle joint; continuation of ATB treatment (Dalacin).
11 years 11 months: Removal of plaster of Paris; leg in 10°plantar flexion, wire holes proximally healed, distally four
skin defects 5 mm in diameter. Recommendation: continue treatment with Biseptol, topical treatment 4 times daily
sol. chloramin alternate with sol. betadine; low cholesterol diet - suspected familial hypercholesterolemia (according
to repeated biochemical examination).
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Fig. 8a. 11 years 10 months: X-ray of left tibiain AP projection before extraction of the external fixator.

8b, c. 12 years 6 months: X-ray of left tibia in two projections: in both projections cylindrical recanalized bone rege-
nerate and very thin fibula arevisible. Subluxation and valgus slope of the talocrural joint is the result of proximal
position of the distal fibula head - arrow - and asymmetric growth from the distal tibial physis, which grows only
medially - see arrows.
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Fig. 9a, b. 12 years 9 months:
9a. Medial hemi-epiphysiodesis of the left distal tibia to prevent progression of heel valgus was performed.

9b. 15 years: Result of medial hemi-epiphysiodesis of the left distal tibia:
The angle of the talocrural joint and tibial axis was 113.6° preoperatively and 106.8° after closure of the physis and
cessation of growth. Correction of 6.8°.
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Flg 10a-c Evolutlon of heel angle with growth from the left: a. 7.5 years, b. 13 years and c. 15 years - result of
surgical treatment.
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Note: surgery at 9 years — talocalcaneal arthrodesis according to Grice; at 10 years and 10 months - resection of
pseudoarthrosis of the distal fibula, corrective osteotomy of the distal tibia and gradual lengthening of the tibia; at
12 years and 9 months — medial drilling hemi-epiphysiodesis of the left distal tibia.
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Fig. 11a-c. Evolution of left lower limb shortening with growth and result of surgical treatment: a. at 9 years and
10 months the shortening was 4.3 cm, b. at 12.5 years 3.7 cm and at c. 15 years 0.8 cm. The prediction of shorten-
ing was approximately 4.5 cm.

a. Standing hips at the age of 9 years and 10 months with a block 4 cm below the left lower limb: Left lower limb
shortening was 4.3 cm.

b. Standing hips at 12.5 years with a block 4 cm below the left lower limb: Left lower limb shortening was 3.7 cm.

c. Standing hips at 15 years without a block: Left lower limb shortening was 0.8 cm.
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Fig. 12a-c. A 15-year-old girl was diagnosed with non-dystrophic NF1 Cobb grade 2 scoliosis: T5-35° dx. — T9-22°
sin. — L5; T7 rotation 16° and flat thoracic kyphosis and lumbar lordosis.
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Fig. 13a-d. Development of scoliosis in NF-1 girl and shortening of the left lower limb with growth: b, c. at
15 years of age, scoliosis was diagnosed; a, b: partial correction of left heel valgus objectified — arrows — and signi-
ficant correction of unequal length of the lower limbs (predicted left lower limb shortening was 4.5 and 0.8 cm after

growth); d: 15 years of age: joint mobility of both lower limbs is within normal limits.
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Fig. 13a-d. Development of scoliosis in NF-1 girl
and shortening of the left lower limb with growth:
b, c. at 15 years of age, scoliosis was diagnosed;
a, b: partial correction of left heel valgus objectified -
arrows — and significant correction of unequal length
of the lower limbs (predicted left lower limb shorte-
ning was 4.5 and 0.9 cm after growth); d: 15 years of
age: joint mobility of both lower limbs is within normal
limits.
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Fig. 14. Growth curve from 7.5 years (120 cm) to 15 years (152.5 cm).

At the last examination at the age of 15 years the patient measured 152.5 cm - see growth curve
of proband - Fig. 14.

CONCLUSION

Five of the eight diagnostic criteria of NF1 according to Legius et al. (2021) were observed and
proved by molecular genetical examination in our patient. A pathogenic variant c.1466A>G
(p.Tyr489Cys, r.1466_1527del62) in a heterozygous state in the NFT gene was confirmed. NF1
with pseudoarthrosis of the tibia or fibula is currently indicated for symptomatic orthopaedic and
orthotic treatment with uncertain outcome.

We present a very good result of the orthopaedic surgical treatment of fibular pseudoarthrosis
in a Czech girl.

Message for home: As of 2023, selumetinib (Koselugo cps.) is available in the Czech Republic for the
treatment of pediatric patients aged 2 years and older with neurofibromatosis type 1 who have
symptomatic, inoperable plexiform neurofibromas (PNs) (10, 11). The selected providers are the
University Hospital in Motol, Prague, Czech Republic (Department of Paediatric Haematology and
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Oncology and Department of Paediatric Neurology) and the University Hospital in Brno, Czech
Republic (Department of Paediatric Oncology).
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Kniha vznikla ve spolupraci s Agenturou pro zdravotnicky vyzkum Ceské republiky u pfileZitosti
10. vyrodi jejiho zalozeni.

Prof. MUDr. Ctibor Povysil, DrSc. je nas pfedni odbornik v diagnostice a vyzkumu patomorfologie
chorob kosti a kloubl veetné nddort pohybového ustroji. Publikoval vice nez 200 védeckych praci
v odbornych ¢asopisech doma i v zahranici a 17 monografii.

Jeho odborné cldnky, ucebnice a monogrdfie byly opakované odménény cenami odbornych spolecnosti
a vydavatelstvim Avicenum a Galén, predsednictva Ceské Iékarské spolecnosti JEP, cenou Slovenské
onkologické spole¢nosti, Hldvkovou cenou, cenou Rektora UK a cenou Ministra zdravotnictvi CR. Unif
pacient( byl jmenovdn Lékafem roku 2014 s celozZivotnim prinosem pro medicinu.

Profesor Povysil je zakem doc. MUDr. Zderka Zahofte, DrSc. Cely svij profesni Zivot zasvétil pato-
logické anatomii. Od roku 1989 ved! Il. patologickoanatomicky ustav 1. LF UK a VFN v Praze.
V roce 2000 byl po konkurzu povéfen spojenim I. a Il. patologickoanatomického Ustavu se sidlem
v Hlavové dstavu na Albertové. Ve funkci vedouciho Ustavu patologie 1. LF UK a VFN stal do roku
2012. Dodnes zde pracuje jako emeritni profesor a zastava funkci vedouciho Katedry patologie IPVZ.

Bylo pro mé cti posoudit monografii pana profesora MUDr. Ctibora Povysila, DrSc., ve které shrnuje
svoji vice nez 30letou zkusenost s mikroskopickou diagnostikou archeologickych skelet(i vyznam-
nych osobnosti nasich d&jin.

Profesor MUDr. Ctibor Povysil, DrSc. pro své zkusenosti v osteopatologii se od konce 80. let 20. sto-
leti stal nezastupitelnym clenem tymu odbornikd, ktery byl ustanoveny Kancelafi prezidenta
republiky s cilem fesit antropologicko-lékarsky vyzkum pozdstatku prislusnikd ceskych panovnickych
rodt pod vedenim prof. MUDr. et RNDr. h. c. Emanuela VI¢ka, DrSc.

Prof. Povysil byl povéren vysetfovat kosterni ostatky vyznamnych osobnosti ceskych déjin, jako byli
kral Vaclav IV, manzelky a déti Karla IV., Ladislav Pohrobek, Jifik z Podébrad, Albrecht z Valdstejna,
Svaty lvan, Bedfich Smetana a dalsi.

V této souvislosti se podafilo uzavfit vyznamnou kapitolu nasich dé&jin, tykajici se pfi¢iny smrti
kréle Ladislava Pohrobka, kdy Jifik z Podébrad byl ocistén z podezirané krélovrazdy. U nadorového
onemocnéni charakteru maligniho lymfomu prof. Povysil prokazal v kosternich ostatcich Ladislava
Pohrobka zndmky onkogenni osteomalacie. U svatého Ivana jako prvni odhalil onemocnéni cha-
rakteru pseudodny (chondrokalcinéza), které tohoto poustevnika za jeho Zivota trapilo. Pozdéji se
jako ¢len mezinarodniho tymu podilel na osteoantropologickém vyzkumu ostatkd astrologa Tycho
Brahe, u néhoz tento vyzkum vyloucil otravu jako pfi¢inu smrti. Jako jediny histologicky vy3etfoval
i kostni vzorky pralidi z Véstonic (40 000 BC) a od neolitickych zemédélct (4000 BC), kdy souborna
mezindrodni publikace byla odménéna cenou Bedficha Hrozného (2022).

Nékteré vysledky zkoumani byly pribézné publikovény v odbornych ¢asopisech. V piipadé 5 osob-
nosti jsou nékteré histopatologické nélezy uverejnény v posledni kapitole vynikajici monografie
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POVYSIL, C.; MARIK, I.; MARIKOVA, A.; HORAK, M. (2017). Patomorfologie chorob kosti a kloubd. 1. vyd.
Praha: Galén, 2017, p.521-544, které byla ocenéna CLS JEP.

V knize predloZzené k recenzi jsou shrnuta zakladni zndma historicka fakta spolu s novymi vysledky
Iékaiského mikroskopického osteologického vyzkumu kosternich ostatk(i 22 vyznamnych osobnosti
Ceské historie. Zdravotni stav téchto osobnosti je dodnes védeckym zajmem historikd, antropologd,
lékaFd, pedagogtl a poutavym &tenim pro viechny zainteresované ob&any a odborniky nejen v CR.

Prof. Povysil se v poslednich letech zapojil do paleopatologického vyzkumu prislusnikd dvou sta-
rych spolecenstvi, pralidi z Véstonic (40 000 BC) a madarskych a moravskych zemédélcli z obdobi
neolitu (4000 BC). Nalezy byly velmi neobvyklé. Byly odhaleny diagenetické (posmrtné) zmény
vyvolané biologickymi a chemickymi vlivy prosttedi, ve kterém byly ostatky uloZzeny - jde o tzv. bio-
erozi. Abnormalni mikroskopické zmény kostni struktury se popisuji jako perforace kosti. Své nélezy
shrnul v kapitole uvefejnéné v rozsahlé monografii prof. MUDr. Véaclava Smreky, CSc.: POVYSIL, C.
Kap.3.4.2 Histological examination. In: SMRCKA, V.; GABOR, O. Health and disease in the neolithic
Lengyel culture. 15t edn. Praha: CAROLINUM PRESS 2021, p. 129-138.

ZAVER POSUDKU

Ucelena koncisni prace bohaté dokumentovana kvalitnimi histopatologickymi originalnimi fotogra-
fiemi i historickymi fotografiemi (témér 200), shrnuijici vice nez 30leté zkuSenosti autora s posuzo-
vanim archeologickych skeletli 22 vyznamnych osobnosti ¢eské historie a pfislusnikd dvou starych
spolecenstvi, pralidi z Véstonic (40 000 BC) a madarskych a moravskych zemédélcli z obdobi neolitu
(4 000 BC) nema obdoby v nasi a svétové literatufe. Védeckost prace je podlozena mnozstvim citaci
z nasi a zahranicni literatury vcetné odkazd na uctyhodny pocet vlastnich praci autora.

Predlozenou monografii jednoznacné doporucuji k vydani.

Doporucuji vydani predmétné monografie také ve svétovém jazyce vzhledem k prioritnim a unikat-
nim histopatologickym nalezlim archeologickych skeletd vyznamnych osobnosti nasich dé&jin, které
v fadé pfipadu objasnily jejich onemocnéni a pficinu amrti.

Prof. MUDr. Ivo Mafik, CSc.

Ambulantni centrum pro vady pohybového aparatu s.r.o.
Olsanska 7, 130 00 Praha 10

ambul_centrum@volny.cz
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prof. MUDr. Ctibor Povysil, DrSc.

Emeritus Head of the Institute Pathology of the 15t Medical Faculty of Charles University in Prague, Head
of the Department of Pathology at the IPVZ

Review
Prof. MUDr. lvo Mafik, CSc.
Prof. MUDr. Vaclav Smrcka, CSc.

The book was published in cooperation with the Agency for Medical Research of the Czech Republic
on the occasion of its 10t anniversary.

Prof. MUDr. Ctibor Povysil, DrSc. is our leading expert in the diagnosis and research of pathomorpho-
logy of bone and joint diseases, including tumours of the musculoskeletal system. He has published
more than 200 scientific papers in professional journals at home and abroad and 17 monographs.

His scientific articles, textbooks and monographs have been repeatedly awarded with prizes of pro-
fessional societies and publishing houses Avicenum and Galén, the Presidency of the Czech Medical
Society JEP, the Slovak Oncological Society, the Hlavkov Prize, the Rector of the Charles University
and the Minister of Health of the Czech Republic. He was named Doctor of the Year 2014 by the
Patients’ Union for his lifetime contribution to medicine.

Professor Povysil is a pupil of Assoc. Prof. MUDr. Zdenék Zahor, DrSc. He has devoted his entire
professional life to pathological anatomy. Since 1989 he was the head of the Second Pathological
and Anatomical Institute of the 15t Faculty of Medicine of Charles University in Prague. In 2000,
after a bankruptcy, he was in charge of the merger of the I. and Il. pathological-anatomical institute
with the seat in the Hlava institute in Albertov. He held the position of Head of the Department of
Pathology of the 15t Faculty of Medicine of Charles University and the University Hospital until 2012.
He still works there as a professor emeritus and holds the position of the head of the Department
of Pathology at the IPVZ.

It was an honour for me to review the monograph by Professor Ctibor Povysil, M.D., DrSc., in which
he summarizes his more than 30 years of experience with microscopic diagnostics of archaeological
skeletons of important personalities of our history.
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Professor MUDr. Ctibor Povysil, DrSc. for his experience in osteopathology since the end of the 1980s
became an irreplaceable member of the team of experts appointed by the Office of the President of
the Republic to deal with anthropological-medical research of the remains of members of the Czech
ruling families under the leadership of Prof. MUDr. et RNDr. h. c. Emanuel ViIcek, DrSc.

Prof. Povysil was commissioned to investigate the skeletal remains of important personalities of
Czech history, such as King Wenceslas IV, wives and children of Charles IV, Ladislav Pohrobek, Jitik
z Podébrad, Albrecht of Valdstejn, Svaty Ivan, Bedfich Smetana and others.

In this context, an important chapter of our history concerning the cause of the death of King Ladislaus
the Great was closed when Jifik of Podébrady was cleared of the suspected royal murder. Prof. Povysil
has shown signs of oncogenic osteomalacia in the skeletal remains of Ladislaus Pohrobek. In St. Ivan,
he was the first to detect a disease of the character of pseudo-gout (chondrocalcinosis), which afflic-
ted this hermit during his lifetime. Later, as a member of an international team, he participated in the
osteoanthropological research on the remains of the astrologer Tycho Brahe, whose poisoning was
ruled out as the cause of death. He was also the only one to histologically investigate bone samples
from the Véstonice prehistoric (40,000 BC) and from Neolithic farmers (4,000 BC), when a comprehen-
sive international publication was awarded the Bedfich Hrozny Prize (2022).

Some of the results of the research have been continuously published in peer-reviewed journals.
And in the case of 5 individuals, some histopathological findings are published in the last chapter of
the excellent monograph POVYSIL, C; MARIK, I.; MARIKOVA, A; HORAK, M. (2017). Pathomorphology
of bone and joint diseases. 15t ed. Prague: Galén, 2017, p. 521-544, which was awarded by the Czech
Medical Association of J.E. Purkynje.

The book submitted for review summarizes the basic known historical facts together with new
results of medical microscopic osteological research of skeletal remains of 22 prominent personali-
ties of Czech history. The health status of these personalities is still a scientific interest for historians,
anthropologists, physicians, educators and an engaging reading for all interested citizens and pro-
fessionals not only in the Czech Republic.

In recent years, Prof. Povysil has been involved in palaeopathological research on members of two
ancient communities, the Véstonice prehumans (40,000 BC) and the Hungarian and Moravian far-
mers of the Neolithic period (4,000 BC). The findings were very unusual. They revealed diagenetic
(post-mortem) changes caused by biological and chemical influences of the environment in which
the remains were deposited - a so-called bioerosion. Abnormal microscopic changes in the bone
structure are described as perforations of the bone. He summarized his findings in a chapter pub-
lished in a comprehensive monograph by Prof. MUDr. Vaclav Smréka, CSc.: POVYSIL, C. Kap.3.4.2
Histological examination. In: SMRCKA, V.; GABOR, O. Health and disease in the neolithic Lengyel
culture. 15t. edn. Prague: CAROLINUM PRESS 2021, p. 129-138.
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CONCLUSION OF THE OPINION

A comprehensive concise work richly documented with high-quality histopathological original
photographs and historical photographs (almost 200), summarizing more than 30 years of the
author’s experience in assessing the archaeological skeletons of 22 prominent personalities of Czech
history and members of two ancient communities, the Véstonice pre-historic people (40 000 BC)
and the Hungarian and Moravian farmers of the Neolithic period (4000 BC), is unparalleled in our
and world literature. The scholarship of the work is supported by numerous citations from our and
foreign literature, including references to an impressive number of the author’s own works.

| unequivocally recommend the presented monograph for publication.
| also recommend the publication of the monograph in the world language due to the priority and

unique histopathological findings of archaeological skeletons of important personalities of our
history, which in many cases clarified their illness and cause of death.

Prof. MUDr. Ivo Mafik, CSc.

Centre for Defects of Locomotor Apparatus l.l.c.
Ol3anska 7, 130 00 Prague 10
ambul_centrum@volny.cz

S WY

Prof. Povysil p¥i podpisu monografie prof. MUDTr. Richardovi Skabovi, CSc a prof. MUDr. Ivo Matikovi, CSc.
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ZPRAVY | NEWS

ZIVOTNI JUBILEA
ANNIVERSARIES

Pror. MUDR. Tomasz KArski, CSc. — OSMDESAT PET LET

Professor Emeritus, Former Head of Pediatric Orthopedic and Rehabilitation Department of Medical
University of Lublin (1995-2009).
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Scientific Curriculum Vitae

Professor Tomasz Karski was born in January 2, 1939 in Rudka / Zwierzyniec / Zamos¢ district (east-
ern Poland). Primary school in Zwierzyniec, high school in Zamos¢. In the years 1956-1963 study on
Medical University of Lublin. During study he was active member of Students Scientific Orthopedic
Association.

In the year 1971 become specialist of orthopedic surgery and traumatology of movement appara-
tus. In 1972 he become PhD, then in 1982 Associate Professor title.

In 1993 he was nominated to be Professor Ordinaries, by President of Poland.

1995-2009 he was the Director of Chair and Department of Pediatric Orthopedics and Rehabilitation
of Medical University of Lublin/Poland.

He is a member of Polish Orthopedic and Traumatology Association (PTOIiTr) since 1963. For 12 con-
secutive years he was elected as Secretary of Lublin Branch (Section) of Polish Orthopedic and
Traumatology Association, for 4 years he was Vice-President of the Section and for next 4 years
he was President of the Lublin Section. He works in Editorial Board of Polish Hand Surgery, of the
Journal of Paediatric Orthopaedics part-B (till 2004) of Biblioteka Ortopedii Dzieciecej (Pediatric
Orthopedics’ Library) and of the journal Locomotor System - ,Pohybové Ustroji” (Czech Republic).
In the years 2009-2024 he was a Reviewer - Member of Editorial Offices of many Scientific Journals
in USA. He is a member of EPOS since 1985 and a member of Société Internationale de Chirurgie
Orthopédique et de Traumatologie (SICOT) since 2002.

Scholarships abroad

Orthopedic Departments: Neuruppin (German Democratic Republic - one month every year in
years 1963-1972), Heidelberg/Essen (1972 — 10 months) — as DAAD scholarship holder, Budapest,
Brno, London, Erfurt, Leipzig, Paris, Bratislava, Vienna, Debrecen, Amsterdam, Szeged, Stolzalpe,
Berlin, Hubertusburg, Siebenlehn (as Lecturer — many times), Rummelsberg, Copenhagen, Bjérred,
Heinola, Lubjana, Hong Kong, Beijing.

He was an active participant od many congresses: Hajduszoboszlo, Szekesfehervar, Neubrandenburg,
Chemnitz, London, Amsterdam, Montpellier, Leipzig, Erfurt, Paris, Vienna — EPOS Congress, Oulu,
Milano, Beijing, Helsinki. In years 2009-2018 he take active part in Physiotherapy Congresses in
London, UK. In years 2018-2023 he take active part “on line” in Congresses in Thailand, Dubai,
Madrid, London, Berlin.

He was awarded 39 times for scientific and educational work by the Rector of Lublin Medical
University. He received three times award from the Ministry of Health of Poland (1975, 1986, 1993).
He was also awarded with medals:,Przyjaciel Dziecka” (1978), “Medal Pamigtkowy Szescdziesieciolecia
TPD" and “Miedzynarodowego Roku Dziecka” (1979), Ztotqg Odznake TWK (1984), Ztoty Krzyz Zastugi
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(1987), Medal im. dr Henryka Jordana (2000) and Krzyz Kawalerski Polonia Restituta (2000) and Medal
Komisji Edukacji Narodowej (2003), medal Vincentego Pola (2010).

He is Honorary Member of Orthopedic and Traumatology Association in Hungary, Slovakia, Czech
Republic.

Prof. Karski is an active member and coordinator of annual Praga-Lublin-Sydney-St. Petersburg
Symposium from 2001. In 2006 he was awarded by Honorary Membership of The Society for
Connective Tissues, Czech Medical Association, J.E. Purkynje, in 2008 by a Medal of honour of the
Czech Medical Association J.E. Purkynje and in 2009 by a Medal for Clinical and Scientific Merits of
The Society for Connective Tissues, Czech Medical Association, J.E. Purkynje. In 2019, on the occa-
sion of his 80t birthday, the Committee of the Czech Medical Association J. E. Purkyné awarded Prof.
Karski membership in the Czech Medical Association J. E. Purkyné for his lifelong scientific work and
care for paediatric orthopaedic patients. The award was presented by the President of the Czech
Medical Association J. E. Purkyné, Professor Stépan Svacina, MD, DSc. during 6t International
Anthropological Congress of Dr. Ales Hrdli¢ka - 150t anniversary of birth — “All mankind is
of one origin” - see photo on the opening page.

In 2003 he was awarded by International Biographical Center Cambridge, England as Outstanding
Intellectual of the 21t Century. Since 2005 his name is putting on list in The Contemporary
Who's Who of Professionals ABI (USA).

He described the biomechanical etiopathogenesis of the so-called idiopathic scoliosis (1995-2007)
and he is the author of a new rehabilitation treatment of this spine deformity. In the year 1997 he
found that all children with scoliosis has the habit to stand ‘at ease’ only on the right leg and it was
deciding for development of “C" 2"4/A scoliosis and “S” 2"/B group of scoliosis and additional cause
of development of “S”1 group of scoliosis. In 2001 he described two etiopathological groups (15t and
2nd) and in 2004 the 3™ group of the development of so-called idiopathic scoliosis which proved to
be crucial for prophylactics and new conservative treatment. In 2006 he described the “model of
hips movement” - deciding in “development of every types of scoliosis”. In 2007 he found the answer
- why the blind children do not have scoliosis and in this year he also described the “indirect influ-
ences coming from CNS in small children and their influence for development of scoliosis in future”.

He published these clinical findings in numerous polish and foreign publications and also in
four books on scoliosis (2000, 2002, 2003 and 2011). His articles have been published also by
International Research Society of Spinal Deformities — IRSSD Meetings in Athens (2002), in Ghent
(2006) and in Liverpool (2008) and in Poznan (2012). He presented his ideas about etiology of sco-
liosis during SICOT Congress in Egypt (2002), in Cuba (2004), in Turkey (2005), in Marrakech (2007)
and in Prague (2011). In years 2012 - 2014 he attended many Symposia and Congresses IRSSD
- in Liverpool, SOSORT - in Wiesbaden, in Hungary, in Czech Republic, in Germany, in Belgium, in
England, in Greece, in Egypt. The recent information about so-called idiopathic scoliosis he pub-
lished in many articles: in 2005, in 2007 and in 2010 in Pan Arab Journal of Orthopedics and Trauma
and in 2011 in Spain and in US-China Orthopedic Journal (USA). In the time 2009-2023 he published
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many articles — mostly — about etiology, about new classification and new therapy of the so-called
idiopathic scoliosis in 64 articles in USA, Canada, Spain, Czech Republic. Others articles — about
Minimal Brain Dysfunctions, about Syndrome of Contractures and Deformities — about spine, hips,
knees, feet — together in 2009-2023 - 125 articles. All these papers are presented in website www.
ortopedia.karski.lublin.pl in point 17.

His scientific interest

10.

11.

DDH - etiopathogenesis, new functional treatment at newborn, babies and small children;
new concept of femur osteotomy and innominate bone osteotomy of dysplasia hips — here
many successes in treatment

Congenital feet deformities (club foot) — modification of skin incision

Torticollis - effective early new conservative treatment of new-born and small babies (descri-
bed in Orthopédische Praxis in Germany and in American Research Journal of Medicine and
Surgery). The successfully therapy — only stretching rotation exercises / position — in direction
to the wry neck (torticollis) side

Morbus Blount — explanation of etiology and operative procedures and since 33 years effective
conservative treatment children in age of 1.5 - 3 years (described in Orthopddische Praxis in
Germany and in Pohybove Ustroji - Locomotor System Journal in Czech Republic and in many
articles in USA)

Genua valga - new operative procedure - “lateral high realize”. The fasciotomy of tractus ilio -
tibilis - it was described in Locomotor System Journal edited in Czech Republic

Cerebral palsy (CP) - concept of new treatment through the RAO method [R - rehabilitation,
A - apparatus, O - operation (if needed)]. It was described in the Locomotors System Journal
edited in Czech Republic

Perthes disease - describing of the causes — permanent jumping on the hard surface.
Publication about this subject in USA. Title of the article: “Perthes disease. Etiology. Symptoms.
Physiotherapy”. Publication in International Journal of Orthopedic Research / USA / Kansas /
2021.

Coxarthrosis (arthrosis in hips) — adults patients, new concept for rehabilitation, new preven-
tion's methods. This preventive method was presented in many Meetings in many countries.
Two articles are published in USA. The paper about “Syndrome of Standing ‘at ease’ on the
Right Leg” - presented rules of prophylaxis of the coxarthrosis is publish in Locomotors System
in Czech Republic.

Gonarthrosis (arthrosis in knees) — adults patients, new rehabilitation, new prevention, pre-
ventive surgery (simple surgery) — fasciotomy of tracts ilio-tibialis.

Hallux valgus and other foot insufficiency — adults patients, new rehabilitation, new preventi-
on. Importance of” toes flexion test” (described in Beitrage zur Orthopdidie und Traumatologie /
GDR) and in India / UK.

Back pain - adults patients, new rehabilitation, new prevention and physiotherapy methods.
Many articles about this problem were published in USA and two articles published in
Neurologia Praktyczna in Poland.
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12. Ankle joint distortion syndrome by drivers and passengers using small cars. Publication -
three (3) in USA, one (1) in Czech Republic - in Locomotor System Journal, one (1) in India / UK.

13. Rehabilitation methods of therapy - in geothermal water - article published in Locomotor
System Journal in Czech Republic (2022).

14. For many years he has preparing the Scientific — Orthopedic and Rehabilitation Calendar - sent
to many countries and many orthopedic surgeons on the world.

He is author of 7 original orthopedic devices (apparatus).
Publications in medical literature

Author of 6 monographs, author or co-author of 453 papers + many manuscripts after 2009 (plenty
in English and in German). In 2011 he published a monograph about aetiology of the so called
idiopathic scoliosis and about new treatment and causal prophylaxis of this spine deformity (4th
Edition).

Foreign languages

® German (full active)

® English (full active)

® [talian (passive / active)
® French (passive)

® Russian (passive / active).

In the year 2009 he become Professor Emeritus of Medical University. In the years 2009, till now
he is working as Professor Lecturer in Vincent Pol University of Lublin, Poland, on Faculty of
Physiotherapy. 2009-2018 he was on Orthopaedic Surgeon Consultant in Military Hospital of Lublin.

In years 1977-2018 he was consultant of Sanatorium of Children Orthopaedic Department under
name of Dr Janusz Korczak in Krasnobréd, Zamos¢.

In 2013-2019 he had the series of lectures for students of University of Dresden and of University in
Idstein, in Belgium, in Italy, in Spain (Erasmus)

Karski family

Wife | Jolanta Wojcikowska-Karska MD - ophthalmologist.

Son | Jacek Karski MD PhD - orthopedic surgeon.

Daughter | Catherine Karska — Doctor of English language.

Five grand-daughters and sons:

one grand-daughter — Klaudia Karska MD PhD, specialist in radiology.

Two grand-grand daughters: Julia Antonina live in Warsaw and Zofia Maria Teresa live in Caen, France.
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Dear Professor Tomasz Karski,

On the occasion of your 85t birthday, the members of the Committee of the Connective Tissue Society of
the Czech Medical Association J.E. Purkyné and the Committee of the Orthopaedic and Prosthetic Society
of the Czech Medical Association J.E. Purkyné wish You good health, happiness and love in the circle of
your big beautiful family, many happy patients and students passionate about paediatric orthopaedics
and physiotherapy.

Thank you for many years of cooperation and friendship.

From both Medical Societies
Professor lvo Marik, MD, Ph.D.

and
Petr Krawczyk, MD, Ph.D.

Ad Multos Annos!
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INFORMACE O SPOLECNOSTI PRO POJIVOVE TKANE CLS
J. E. PURKYNE (SPT)

Vazena pani kolegyné, vazeny pane kolego,

dovolujeme si Vas informovat o moznosti stat se ¢lenem Spole¢nosti pro pojivové tkané (SPT),
kterd v roce 2004 navdzala na plodnou desetiletou ¢innost Spole¢nosti pro vyzkum a vyuziti poji-
vovych tkani vedenou panem prof. MUDr. M. Adamem, DrSc. Poslanim SPT je podpora rozvoje
vyzkumu pojivovych tkani, Sifeni novych poznatkl tykajicich se vsestrannych analyz tkani z obec-
ného pohledu, modernich klinickych piistupl k diagnostice a [é¢bé. Dalsim poslanim SPT je usnad-
néni styk(l mezi jednotlivymi odborniky navazanim spoluprace s rdznymi védeckymi, odbornymi,
vyrobnimi a farmaceutickymi spole¢nostmi.

Védecké poznani a aplikace nejnovéjsich poznatku v klinické praxi nabyly v poslednich letech neby-
valého zrychleni, a to nejenom v zahranici, ale i u nds. Tato skute¢nost bezprostfedné souvisi s kvali-
tativnim rozvojem poznéni i v nebiologickych védach a v modernich inzenyrskych pfistupech.
Stéle vice se prokazuje, ze vie se vSim souvisi — neni ndhodou, Ze nové poznatky a objevy vznikaji
na rozhrani obord a rliznych védnich disciplin. Lidské spolecnost v poslednich desetiletich dosahla
nové civiliza¢ni kvality - ve védé a v jejich aplikacich zcela jisté, aviak v moralce a etice ne tak pfilis.
Biomedicina je v soucasné dobé rozséhlou interdisciplinarni védou, ktera bez kooperace s jinymi
védnimi obory by byla odsouzena ke stagnaci. Proto cilem SPT je nejenom integrovat odborniky
v biomedicing, ale i v technickych sférach.

Prioritni snahou SPT je presentovat odborné verejnosti a specialistim v klinické praxi nejnovéjsi
poznatky v oblasti pojivovych tkani. SPT je i spolecenskou organizaci klinickych pracovnikd, védca,
pedagogu, ktera si klade za cil spolecensky sblizit nejenom pracovniky v aktivni sluzbé, ale i kole-
gyné a kolegy v diichodovém véku a v neposledni fadé i studenty a mladé doktorandy z vysokych
Skol, universit a akademickych ustava.

SPT organizuje béhem kazdého roku alespor dvé odborna a spolecenska setkani, kde vedle odbor-
nych piinost je kladen dtraz také na spolecenské — pratelské diskuse vsech vas, ktefi nechtéji stag-
novat a ktefi nechtéji premyslet o novych poznatcich izolované a osamocené.
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Pro uhrazeni nejzédkladnéjsich nakladd na korespondenci se ¢leny spole¢nosti, jejich informovanost
a poradani odbornych kolokvii, symposii a spole¢enskych odbornych setkani byl stanoven roéni
clensky prispévek pro aktivni kolegyné a kolegy 200 K¢ a pro studenty a diichodce 100 K¢.
SPT vydava casopis Pohybové ustroji — pokroky ve vyzkumu, diagnostice a terapii, do kterého se i vy
mUzete aktivné zapojit odbornymi ¢lanky a vasimi zkusenostmi. Pro souc¢asné odbératele casopisu
PU a dalsi zajemce doporucujeme pfihlasit se na http://www.pojivo.cz/en/newsletter/, zadat
jméno a e-mailovou adresu, na kterou bude ¢asopis posilan. Na webové doméné SPT CLS JEP
http://www.pojivo.cz/cz/pohybove-ustroji/ naleznete ve formatu PDF vsechna jednotliva
cisla a dvojcisla casopisu (véetné Suplement) vydana od roku 1997 (bezplatny pfistup).

Mili kolegové, nestljte opoddl a pfipojte se k ¢eské inteligenci - v oblasti pojivovych tkani, ke které
iVy zcela jisté patfite. V nasi krdsné ¢eské zemi je tieba, aby prameny poznani byly stéle zivé a perma-
nentné udrzované. Poslani kazdého z nas neni nahodné. Jsme velice zavazani nasim predkim, ktefi
rozvijeli kvalitu odbornosti v nasi zemi. Nepfipustme Gtlum védy u nds. Nenechme se zmanipulo-
vat programovanou lhostejnosti, vyrlstajici z neodbornosti, zavisti a z patologického prosazovani
ekonomicko-mocenskych zajma.

Tésime se na Vés a na Vase zkusenosti - pfijdte mezi nas!
Za vybor spolecnosti:

Prof. MUDr. Ivo Maf¥ik, CSc. - predseda

Prof. MUDr. Josef Hyanek, DrSc. - ¢estny predseda
Prof. Ing. Miroslav Petrtyl, DrSc. - mistopredseda
RNDr. Martin Braun, PhD - védecky sekretar

Ing. Jana Zelenkova - pokladnik

PFihlasku do Spoleénosti pro pojivové tkané CLS JEP, z.s. najdete na adrese:
http://www.pojivo.cz/cz/wp-content/uploads/2020/02/PrihlaskaCLS_JEP_SPT_form.pdf

Pfihlasku do Ortopedicko-protetické spole¢nosti CLS JEP, z.s. najdete na adrese:
http://www.pojivo.cz/cz/wp-content/uploads/2020/02/PrihlaskaCLS_JEP_OPS_form.pdf
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INFORMATION ABOUT SOCIETY FOR CONNECTIVE TISSUES
CMA J. E. PURKYNE (SCT)

Dear Sir/Madam, dear Colleagues,

We have great pleasure to inform you about the possibility of joining the Society for Connective
Tissues (SCT) that was established in 2004 in order to continue the ten-year fruitful activities of
the Society for Research and Use of Connective Tissue headed by Professor M. Adam, MD, DSc.
The activities of the SCT are aimed at supporting the research development in the field of connec-
tive tissues, the dissemination of knowledge related to the all-purpose analyses of the tissues in
general, and the application of the up-to-date approaches to the diagnostics and clinical practice.
Further, the SCT is determined to facilitate contacts between the respective specialists by means
of collaboration with various research, professional, production and pharmaceutical companies.

In the last few years, the scientific knowledge and the application of the latest findings in the clinical
practice have accelerated on an unprecedented scale, not only abroad, but also in this country. This
fact is closely connected with the qualitative development of the knowledge in the non-biological
sciences and in the up-to-date engineering approaches. The fact that all things are mutually con-
nected is becoming more and more evident. It is fairly obvious that the new knowledge and discov-
eries arise on the dividing line between the different fields and disciplines of science. In the last few
decades, the human society has reached the new qualities of civilization. This applies, in particular,
for the disciplines of science and their applications; however, this statement can hardly be used with
reference to the moral and ethical aspects of the human lives. At present, the biomedical science is
a wide-ranging interdisciplinary science which, in case of lack of cooperation with other scientific
disciplines, would be condemned to stagnation. That is the reason why the SCT is aimed at integrat-
ing the specialists both within the biomedical science and within the engineering fields.

The priority objective of the SCT is to present the professional public and specialists involved in
the clinical practice with the latest knowledge in the field of connective tissues. The SCT is also
a civic society whose aim is to bring people close together by joining members of the clinical staff,
researchers and teachers including the retired ex-colleagues and, last but not least, the undergradu-
ates and PhD students from universities and academic establishments.

The SCT is planning to organize at least two professional and social meetings each year. Beside the
professional contribution of these meetings, emphasis will be laid on social activities - informal
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discussions of all those who do not want to stagnate and who do not want to acquire the new
knowledge in solitary confinement.

The annual membership fee is 200 Czech crowns for full workers, and 100 Czech crowns for
students and pensioners. This membership fee shall be used to cover the basic costs on corre-
spondence with the members of the Society in order to inform them about organizing colloquiums,
symposiums and social meetings.

The SCT is also engaged in publishing of the interdisciplinary journal entitled Locomotor System -
Advances in Research, Diagnostics and Therapy. You are invited to contribute to the journal
writing professional articles, exchanging experience or, simply sharing your opinions. You can find
the volumes of Locomotor System journal at http://www.pojivo.cz/cz/pohybove-ustroji/ since 1997
(free of charge). Since 2013 only electronic edition of the journal is available. That is why we recom-
mend to all subscribers and those interested apply at http://www.pojivo.cz/en/newsletter, enter
personal data, titles and e-mail address where the journal will be mailed.

Dear Colleagues, do not stand aside (suffering from terrible lack of time) and join the pro-
fessional people in the field of connective tissues to whom you undoubtedly belong. In this
beautiful country, the sources of knowledge should be kept alive and maintained perma-
nently. Our role in this process is not accidental. We are much obliged to our ancestors who
had developed the qualities of proficiency in this country. Do not allow the decline of science.
Do not let the programmed indifference arising from lack of professionalism, enviousness,
and pathological promotion of economic and power interests manipulate us.

We are looking forward to meeting you. We will be pleased if you join us and share your experience
with us.

On behalf of the committee of the Society for connective tissues:

Professor Ivo Marik, MD, PhD - chairman

Professor Josef Hyanek, MD, DSc - honorary chairman
Professor Miroslav Petrtyl, MSc, DSc - vice-chairman
Braun Martin, Dr, PhD - research secretary

Zelenkova Jana, Eng - treasurer

Membership application form of the Society for Connective Tissues, Czech Medical Association
J.E. Purkynje, Prague you can find on the following link:
http://www.pojivo.cz/cz/wp-content/uploads/2020/02/PrihlaskaCLS_JEP_SPT_form.pdf

Membership application form of the Orthopaedic-Prosthetic Society, Czech Medical Association
J.E. Purkynje, Prague you can find on the following link:
http://www.pojivo.cz/cz/wp-content/uploads/2020/02/PrihlaskaCLS_JEP_OPS_form.pdf
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ZPRAVY | NEWS

VZPOMINKA NA PROF. ING. JANA CULIKA, DRSC.
(1936-2023)

V listopadu roku 2023 ve véku 87 let nds opustil vzdcny pfitel a vynikajici odbornik
prof. Ing. Jan Culik, DrSc.

V roce 1960 s vyznamendanim absolvoval Stavebni fakultu na Ceském vysokém uceni technickém
v Praze, kde byl v roce 1968 jmenovén kandiddtem véd a v roce 1990 doktorem véd. Od roku
1963 védecky plisobil v Matematické laboratofi na Fakulté jaderné a fyzikalné inzenyrské na CVUT
v Praze, ktera byla na CVUT v Praze prvnim védeckym pracovistém, zaméfenym na novou moderni
vypocetni techniku. V roce 1978 byl na stavebni fakulté¢ CVUT jmenovéan docentem a v roce 1992
profesorem pro obor mechanika.

Profesor Culik byl ¢lenem poradniho sboru rektora CVUT pro vypocetni techniku a predsedou
softwarové sekce ,Sdruzeni uzivatell pocitacl”. Vyucoval nejen studenty, ale také skolil pracovniky
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fakult CVUT v aplikovani numerickych metod. V té dobé velmi pfispél k rozvoji $irokého aplikovani
pocita¢d na CVUT.

Béhem své pedagogické cinnosti pfednasel a garantoval studijni pfedméty, nazvané: Numerické
metody, Programovani na pocitaci, Mechanika, Statika, Dynamika, Pruznost a pevnost, Simulace
a modelovani na poéitaci, Statika a dynamika na poc¢itaci, Redeni konstrukci na poéitaci. Napsal fadu
script a u€ebnich text(. Dvakrét byl ocenén za nejlepsi skripta.

Ve své védecké praci se vénoval predevsim Cislicové simulaci, tzn. modelovani dynamickych sys-
tému na pocitaci. Sestavil 12 systém cislicové simulace. V roce 1968 sestavil systém URAL-SIS, coz
byl prvni systém pro spojitou ¢islicovou simulaci sestaveny v Ceskoslovensku. Poté za ¢tyfi roky
spolupracoval na prvnim systému (v CR) pro kombinovanou diskrétné spojitou simulaci CDCSIS
(Combined Discrete SImulation System). Nasledné sestavil rozsahly vypocetni systém EVA (Enabling
Vibration Analyses), aplikovany pro dynamické analyzy mostd a budov. O softwary profesora Culika
pro cislicovou simulaci konstrukci byl v praxi velky zajem. Jeho systémy byly pouzivany ve velké fadé
podnikd a instituci, napf. ve firmé Skoda Plzef. Mimo jiné, také uzaviel smlouvu s podnikem zahra-
ni¢niho obchodu KOVO o prodeji svych simulacnich systém do zahranici a v rdmci této smlouvy
jezdil prednaset o cislicové simulaci do zahranici.

Od roku 2003 pedagogicky a védecky pusobil jako profesor na Fakulté biomedicinského inzenyrstvi,
kde garantoval predméty: Fyzika, Mechanika, Biomechanika a Simulace v biomechanice. Své zkuse-
nosti z ¢islicového modelovani na pocitaci a ze studia materidlovych vlastnosti intenzivné aplikoval
v klinické biomechanice. Vénoval se problémdm biomechaniky koncetin a dale biomechanice péte-
fe, simulacim plsobeni ortéz, terapii skolidzy, varosity a valgosity, simulacim chlize, problémdm
inteligentnich protéz a aplikacim simulace ve zdravotnictvi.

Profesor Culik se vénoval také materidlovému inzenyrstvi, zejména lomové mechanice kovovych
implantatd. Sestavil systém na simulaci Siteni trhlin v téchto implantatech a tim efektivné prispél
ke zvyseni jejich zivotnosti v télech pacientd. Publikoval vice nez 300 ptvodnich védeckych praci.

Profesor Culik pfednésel na mnoha ¢eskych i zahraniénich kongresech a symposiich, kterym také
¢asto predsedal. Kazdoroéné se v CR a v zahrani¢i aktivné G¢astnil (v odbornych sekcich) symposii
poréadanych Spole¢nosti pro pojivové tkané CLS JEP z.s. a Spole¢nosti ortopedicko-protetickou CLS
JEP z.s. Jako odpovédny fesitel fidil fadu vyzkumnych ukolt. Byl naptiklad zodpovédnym fesitelem
grantu Ceské grantové agentury ¢ 106/00/0006 ,Funkéni adaptace a patobiomechanika koncetino-
vého a axidlniho skeletu pfi silovych tcincich, ktery obhdjil v roce 2003. Vysledky tohoto grantového
vyzkumu v pozdéjsich letech uplatnil v publikacich dvou praci uvefejnénych v prestiznim ¢aso-
pisu J. Musculoskelet Neuronal Interact (se spoluautory Mafik |, Cerny P) v roce 2008, nazvaném
Biomechanics of leg deformity treatment a v roce 2011 nazvaném Treatment of children scoliosis by
corrective brace with regulated force effect. Obé publikace jsou dodnes citovany v ¢asopisech s IF.
V roce 2002 byla jeho prace na Ceském vysokém uéeni technickém ocenéna ,Medaili za zdsluhy
0 CVUT" a v roce 2010 mu rektor za celoZivotni zasluhy o rozvoj CVUT udélil Solinovu medaili. Pi
prileZitosti 75. narozenin mu Spole&nost pro pojivové tkané Ceské Iékafské spole¢nosti J.E. Purkyné
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(SPT) udélila Medaili za zdsluhy o rozvoj oboru a védy SPT (Lékarsky diim v Praze 26. 3.2011).V roce
2016 pfi 21. Kubatovych dnech byl ocenén na pocest 80. Zivotniho jubilea Cestnym ¢Elenstvim ve
Spolecnosti pro pojivové tkdné CLS JEP a sou¢asné obdrzel Cestnou medaili Ceské Iékarské spolecnosti
J. E. Purkyné. P¥i odchodu do diichodu v roce 2010 byl jmenovan Emeritnim profesorem CVUT.

Mily Jendo, dékujeme Ti za mnoho let trvajici podporu &innosti Spolecnosti pro pojivové tkdné CLS JEP
z.s. VdzZime si Tvé plodné celoZivotni védecké a pedagogické prdce, mnoholeté spoluprdce na poli bio-
mechaniky a Tvého prdtelstvi. Byl jsi nejenom tviréim specialistou ve vyzkumu pocitacovych systému
av mechanice tuhych a poddajnych téles, ale také i tviiréi osobnosti v klinické biomechanice.

Cest Tvé pamdtce.

Prof. Ing. Miroslav Petrtyl, PhD., DrSc.
Prof. MUDr. Ivo Mafik, CSc.
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SMERNICE AUTORUM | INSTRUCTIONS FOR AUTHORS

TEMATIKA PRISPEVKU

K uverfejnéni v asopise Pohybové Ustroji se pfijimaji rukopisy praci z oblasti pohybového ustroji
¢lovéka, které se tykaji pfedevsim funkce, fyziologického i patologického stavu kosterniho a sva-
lového systému na viech Urovnich poznani, diagnostickych metod, ortopedickych a traumato-
logickych problémd, prislusné rehabilitace a 1é¢ebné i preventivni péce. Pledmétem zajmu jsou
tymové prace z oboru détské ortopedie a osteologie, dale problémy z oboru biomechaniky, pato-
biomechaniky a bioreologie, biochemie a genetiky. Redakce ¢asopisu ma zajem publikovat ¢lanky
kvalitni, vysoké odborné urovné, které ptinaseji nové poznatky, jsou zajimavé z hlediska aplikaci
a nebyly doposud nikde uverejnény s vyjimkou publikace ve zkracené formé.

Redakce pfijima plvodni prace a kazuistiky, souborné ¢lanky, které informuji o sou¢asném stavu
v prislusnych oblastech souvisejicich s pohybovym Ustrojim a abstrakty pfispévkl z narodnich
a mezinarodnich konferenci, vénovanych hlavné pohybovému ustroji. Plvodni prace a kazuistiky
doporucuje publikovat v anglickém jazyce. Rukopisy jsou posuzovany 2-3 oponenty redakéni rady.
Redakéni rada si vyhrazuje pravo provadét recenze a drobné Upravy, pfipadné zkraceni rukopisu. Je
velmi zadouci, aby autor reagoval na pfipadné pfipominky.

Nevyzadané rukopisy ani pfilohy se nevraceji. Redakce si pred uverejnénim praci vyhrazuje rovnéz
pravo na uréeni poradi umisténi v asopise i jazykovou korekturu.

Prispévky, uvefejiiované v casopise, jsou excerpovany v periodickych pfehledech EMBASE/
Excerpta Medica, vydavanych nakladatelstvim Elsevier a Bibliographia medica Cechoslovaca.
Pfi vybéru prispévkl k uvefejnéni davame prednost rukopisiim, zpracovanym podle jednot-
nych pozadavkl pro rukopisy, zasilané do biomechanickych c¢asopist - Uniform Requirements
Submitted to Biomedical Journals (Vancouver Declaration, Br. Med. J., 1988, 296, pp. 401-405).

UPRAVA RUKOPISU

Rukopis se pise v textovém editoru Word ve formatech doc, docx nebo rtf. Na titulni strané uvedte
nazev ¢lanku, pod nim jméno autora, pfipadné autorl, Uredni nazev jejich pracovisté a kone¢né
adresu prvniho autora. U ¢eskych rukopist uvadéjte nazev ¢lanku a pracovisté také v anglictiné.

Na dalsi strané uvedte stru¢ny souhrn (do 250 slov), ktery ma informovat o cilech, metodach,
vysledcich a zavérech prace, doplnény prekladem do anglictiny. Za nim pfipojte nejvyse Sest kli-
covych slov v ¢estiné resp. anglictiné.

Vlastni text je u pivodnich praci obvykle rozdélen na Uivod, material a metodiku, vysledky, diskusi,
zavér a pfipadné podékovani. Souborné referaty, diskuse, zpravy z konferenci apod. jsou bez sou-
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hrnu a jejich ¢lenéni je dano charakterem sdéleni. Pfed zacatky jednotlivych odstavcl nevkladejte
zadné mezery ani tabelatory, odstavce by mély mit alespon Ctyfi radky.

TABULKY A OBRAZKY

Tabulky a obrazky doplnéné legendou vkladejte do dokumentu na zvlastnim listé s pfislusSnym
oznacenim nahofe, pfip. jako samostatny soubor. Vyobrazeni se ¢isluji v poradi, v jakém jdou za
sebou v textu. V dokumentu oznacte jejich predpokladané umisténi v textu. U ¢eskych rukopisi
uvadéjte texty k obrazkdm i v angli¢tiné. Obrazky by mély mit rozliseni 150 dpi u perokreseb
(schémata a grafy 600 dpi) a ulozené jako typ TIFF File (*.tif) nebo JPEG Bitmap File (*.jpg) tabulky
a grafy ulozené ve formatech Microsoft Excel (*.xIs) nebo jako vektorové obrazky ve formatech
(*.eps, *.pdf).

Pojmenovani soubori

Nazev souboru by nemél obsahovat znaky s diakritikou a znaky:,” ., .. ;" V" 2" Pro lepsi nasled-
nou orientaci v zaplavé souborl je vhodné v ndzvu souboru uvadét verzi, jméno autora (bez
diakritiky) a nazev €lanku (bez diakritiky).

LITERATURA

Seznam odkaz(ll na literaturu se pfipoji v abecednim poradi na konci textu. Odvolani na literaturu
uvadéjte ve vlastnim textu prislusnymi cisly v kulatych zavorkach.

V seznamu citované literatury uvadéjte Udaje o knihach v poradi: pfijmeni a inicidly prvnich tfi auto-
ri s pfipadnym dodatkem ,et al’, nazev knihy, poradi vydani, misto vydani, nakladatel, rok vydani,
pocet stran: Frost HM. The Laws of Bone Structure. 4 ed. Springfield: C.C.Thomas, 1964, 167 s.

Citace z ¢asopisli uvadéjte timto zptsobem: pfijmeni a inicidly prvnich tfi autord (u vice autord
vloZte za jménem tretiho autora et al., za jmény autord nemusi byt tecky), nazev ¢lanku, nazev ¢aso-
pisu nebo jeho uznavana zkratka, ro¢nik, rok vydani, ¢islo, strany: Sobotka Z, Mafik I. Remodelation
and Regeneration of Bone Tissue at some Bone Dysplasias. Pohybové Ustroji, 2, 1995, ¢. 1:15-24.

Prispévky ve sbornicich (v knize) se uvadi v poradi: pfijmeni a inicidly prvnich tfi autor(i, nazev
¢lanku, editor, ndzev sborniku, dil, misto, nakladatelstvi a rok vydani, strany ve sborniku (knize):
Mafrik 1, Kuklik M, Brizek J. Evaluation of growth and development in bone dysplasias. In: Hajnis K.
ed. Growth and Ontogenetic Development in Man. Prague: Charles University, 1986, s. 391-403.
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KOREKTURY

Redakce povazuje dodany rukopis za konec¢né znéni prace. Vétsi zmeény pfi korekturach nejsou
piipustné. Prosime, aby autofi peclivé zkontrolovali text, tabulky a legendy k obrazkim. Pro zkra-
ceni publika¢ni Ihlty je mozno ptipojit prohlaseni, ze autor netrva na autorské korekture. V ramci
¢asovych moznosti je snahou redakce viechny pfispévky zaslat autorim zpét k odsouhlaseni
konecné Upravy praci. Korektury prosim provadéjte s vyuzitim korekturnich nastroji v programu
Acrobat Reader. Prosime o co nejrychlejsi zpétnou vazbu redakci ¢asopisu.

ADRESA PRO ZASILANI PRISPEVKU

Rukopisy zasilejte na adresu:

Prof. MUDr. Ivo Mafrik, CSc.
Ambulantni centrum pro vady pohybového aparatu s.r.o., OlSanska 7, 130 00 Praha 3
Tel.: (+420) 222 582 214, e-mail: ambul centrum@volny.cz
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SUBJECT MATTER OF CONTRIBUTIONS

The journal Locomotor System will publish the papers from the field of locomotor apparatus of
man which are above all concerned with the function, physiological and pathological state of the
skeletal and muscular system on all levels of knowledge, diagnostic methods, orthopaedic and
traumatologic problems, rehabilitation as well as the medical treatment and preventive care of
skeletal diseases. The objects of interest are interdisciplinary papers on paediatric orthopaedics
and osteology, further object of interest are problems of biomechanics, pathobiomechanics and
biorheology, biochemistry and genetics. The journal will accept the original papers of high profes-
sional level which were not published elsewhere with exception of those which appeared in an
abbreviated form.

The editorial board will also accept the review articles, case reports and abstracts of contribu-
tions presented at national and international meetings devoted largely to locomotor system. The
papers published in the journal are excerpted in EMBASE / Excerpta Medica and Bibliographia
medica Cechoslovaca.

MANUSCRIPT REQUIREMENTS

Manuscripts should be submitted in text editor Microsoft Word in format *.doc, docx or *.rtf. While
no maximum length of contributions is prescribed, the authors are encouraged to write concisely.
The first page of paper should be headed by the title followed by the name(s) of author(s) and his/
her (their) affiliations. Furthermore, the address of the corresponding author should be indicated
to receive correspondence and proofs for correction. Papers are reviewed by two (and/or three)
reviewers.

The second page should contain a short Abstract(up to 250 words) followed by the key words (no
more than 6). The proper text of original paper is laid out into introduction, material and methods,
results, discussion and if need be acknowledgement. The reviews, discussions and news from
conferences are without summaries and their lay-out depends on the character of communica-
tion. The paragraphs should not begin with any spaces from the left margin nor tabs and should
contain at least four rows.

ILLUSTRATIONS AND TABLES

Authors should supply illustrations and tables on separate sheets in the document. They should
be numbered in the same order as is their desired location in the text. The figures should include
the relevant details. Pictures should have resolution min. 150 dpi, drawings and graphs in bitmap
resolution 600 dpi. They should be saved as tif or jpg format, tables and graphs in Microsoft Excel
or as vector graphics in formats *.eps or *.pdf. Figure legends should be provided for all illustra-
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tions on a separate page and grouped in numerical order of appearance. On the back of figures,
their number and name of the author should be indicated.

REFERENCES

References must be presented in a numerical style. They should be quoted in the text in parenthe-
ses, i.e. (1), (2), (3, 4), etc. and grouped at the end of the paper in alphabetical order.

The references of books should contain the names and initials of the first three authors, with even-
tual supplement et al’, title of book, number of edition, place of publishing, name of publisher,
year of appearance and number of pages, for instance: Frost HM. The Laws of Bone Structure. 4.
ed. Springfield: C.C.Thomas, 1964, 167 p.

The references of papers published in journals should be arranged as follows: the names and ini-
tials of the first three authors (eventually after the name of the third author introduce et al.), title of
the paper, journal name or its abbreviation, year, volume, number and page numbers, for instance:
Sobotka Z, Maftik I. Remodelation and Regeneration of Bone Tissue at Some Bone Dysplasias.
Locomotor System 1995: 2, No.1:15-24.

The references of papers published in special volumes (in a book) should be arranged in the
following order: names and initials (there do not have to be dots after initials) of the first three
authors, title of paper, editor(s), title of special volume (a book), place of publication, publisher,
year of publication, first and last page numbers, for instance: Mafik |, Kuklik M, Briizek J. Evaluation
of growth and development in bone dysplasias. In: Hajni$ K. ed. Growth and Ontogenetic
Development in Man. Prague: Charles University, 1986:391-403.

Manuscripts and contributions should be sent to the Editor-in-chief:

Professor Ilvo Marik, M.D., Ph.D.

Ambulant Centre for Defects of Locomotor Apparatus
Olsanska 7

130 00 Prague 3

Czech Republic

Phone: (+420) 222 582 214

e-mail: ambul_centrum@volny.cz
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