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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

Aleksey Arsenev Mikhail Dudin Tomasz Karski Frantisek Marsik Petr Sedlak
Romuald Bedzinski Jifi Funda Milan Kokavec Ivan Mazura Véclav Smrcka
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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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28. ro¢nik ¢asopisu Pohybové Ustroji, pokroky ve vyzkumu, diagnostice a terapii
je vénovan jubilanttim, élendim Spole¢nosti pro pojivové tkané CLS J.E. Purkyné
a ¢lentim redaké¢ni rady ¢asopisu

prof. MUDr. Jané Parizkové, DrSc. - 90 let,
prof. Ing. Janovi Culikovi, DrSc. - 85 let,

prof. Ing. Miroslavovi Petrtylovi, DrSc. - 80 let,

prof. MUDr. Vaclavovi Smrckovi, CSc. - 70 let,
RNDr. Daniele Zemkové, CSc. - 70 let,

MUDr. Petrovi Krawczykovi - 55 let,
odb. asist. MUDr. Josefovi Krausovi, CSc. - 70 let

a Ing. Pavlovi Cernému, PhD - 60 let.

The 28t volume of Locomotor System journal,
is dedicated to the anniversary of

Professor Jana Parizkova, M.D., DSc. - 90 years,
Professor Ing. Jan Culik, DSc. - 85 years,
Professor Ing. Miroslav Petrtyl, DSc. - 80 years,
Professor Vaclav Smrcka, M.D., Ph.D. - 70 years,
RNDr. Daniela Zemkova, Ph.D. - 70 years,

Petr Krawczyk M.D. - 55 years,

Assistant Professor Josef Kraus, M.D., Ph.D. - 70 years
and Ing. Pavel Cerny, Ph.D. - 60 years
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SLOVO CTENARUM

Vazeni ¢tenafi, autofi a inzerenti!

Dékujeme za Vasi pomoc pii tvorbé mezioborového odborného recenzovaného casopisu
,Pohybové tstroji — pokroky ve vyzkumu, diagnostice a terapii (ddle PU)"

Vsechna disla casopisu (véetné Suplement) 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 pristup).

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 ¢asopis
PU vydavéan pouze v elektronické formé (v roce 2014 bylo pfidéleno nové ISSN 2336-4777).V sou-
vislosti se zménou na elektronickou formu vydavani v roce 2013 casopis nedopatienim vypadl
z tohoto Seznamu. Od roku 2015 je elektronickd forma Pohybového ustroji opét na Seznamu
recenzovanych neimpaktovanych periodik.

Od roku 2016 vydavame v ¢asopisu PU piispévky pfijaté po recenzi v chronologickém poradi
jako ¢islo 1 a 2, dale dvé samostatna Suplementa s pfispévky ze symposii Kubatovy dny a Prague-
Lublin-Sydney-St. Petersburg Symposium.

Nedostatek pfispévkd je pfi¢inou zpozdéného vydani i tohoto &isla 1 ¢asopisu PU, 28, 2021.

V roce 2021 v dobé 2. viny koronavirové pandemie jsme opozdéné vydali ¢&islo 2 ¢asopisu PU,
27,2020 a s témé¥ tiiletym zpozdénim ¢islo 2 ¢asopisu PU, 25, 2018, vénované idiopatické sko-
livze (IS) v podani pana prof. Dr. Mikhaila Dudina, DSc. a jeho tymu (Emeritus director of the
Children’s Rehabilitation Center of Orthopaedics and Traumatology ,Ogonyok’, St. Petersburg,
Russia). Biomechanické vysvétleni vzniku idiopatické lordoskoliézy (preklinického a subklinického
stadia), progrese IS i principy konzervativniho |é¢eni jsou zaloZeny na vysledcich experimentalni
prace Milana Rotha - konkrétné prikazu asymetrického rlstu patefe a michy a misnich kofend.

Soucasné s konanim tradi¢nich sympozii byla vydana Suplementa 1 a 2 ¢asopisu PU, 28, 2021
s abstrakty. Pri pfilezitosti 26. Kubatovych dnli (téma Ortopedickd protetika — mezioborova
spoluprace 5 — adaptace, online pfenos 6. bfezna 2021 z Lékaiského domu v Praze 2) za Ucasti
pana prof. MUDr. Stépana Svaciny, DrSc. (pfedseda Ceské lékafské spoleénosti J.E.Purkyné z.s.)
byla predana ocenéni jubilantdm pani prof. MUDr. Jané Pafizkové, DrSc. — 90 let, panu prof. Ing.
Janovi Culikovi, DrSc. - 85 let, panu prof. Ing. Miroslavovi Petrtylovi, DrSc. - 80 let, panu prof.
MUD. Véaclavovi Smrckovi, CSc. — 70 let, pani RNDr. Daniele Zemkové, CSc. — 70 let, panu MUDr.
Petrovi Krawczykovi - 55 let, panu odb. asist. MUDr. Josefovi Krausovi, CSc. — 70 let a panu Ing.
Pavlovi Cernému, PhD - 60 let. Odborné Zivotopisy jubilant( jsou publikovany v Suplementu 1
¢asopisu PU, 28, 2021. V Suplementu 2 ¢asopisu PU, 28, 2021 byla uvefejnéna abstrakta
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z The 23" Prague-Lublin-Sydney-St. Petersburg Symposium (topic Locomotor Apparatus
Adaptation Il - Interdisciplinary Aspects, November 20, 2021 Medical House, Sokolskd 31,
Prague, Czech Republic) a odborna kurikula zahrani¢nich kolegl ortopedd pant profesora Dr.
Hanse Zwippa (Dresden, Germany) a Dr. Pieta van Loona (Deventer, Netherlands), ktefi byli
ocenéni Cestnou medaili Ceské lékarské spole¢nosti J.E.Purkyné z.s. Symposium se konalo pre-
zen¢ni a online formou.

Poslanim ¢asopisu PU je uvefejhovat védecké prace zabyvaijici se diagnostikou a mezioborovym
lé¢enim genetickych kostnich chorob, vrozenych defektd koncetin, sekundarni osteoporézy,
osteo/spondyloartrdzy, ale i jinych chorob, které ve svych disledcich negativné ovliviuji rast,
vyvoj a kvalitu pohybové Ustroji v prabéhu lidského Zivota. Cenény jsou prace vychazejici z vyzku-
mu pojivovych tkani na véech urovnich poznani, prace orientované na biochemickou, morfologic-
kou, genetickou a molekuldrni diagnostiku chorob pohybového ustroji.

Zvlastni pozornost je prikladana pracim z oblasti ortopedické a antropologické biomechaniky,
neuroadaptacnim zménam skeletu v obdobi rlstu, fizené remodelaci pojivovych tkani, studiim
muskuloskeletalnich a neuronalnich interakci v zavislosti na l1éc¢ebnych metodach (kalciotropni
Iéky, rehabilitace, ortoticko-protetické a operacni 1é¢eni) a v neposledni fadé sdélenim antropo-
logickym a paleopatologickym. Ocefiujeme predevsim interdisciplindrné zamérené prace.V ang-
lickém jazyce jsou publikovana sdéleni zahrani¢nich i nasich autord. Zadanym doplnénim obsahu
casopisu jsou zpravy ze sjezdl a konferenci. V rubrice zpravy zvefejiiujeme oznameni o Zivotnim
vyroci &leni RR ¢asopisu, SPT CLS JEP z.s.,, OPS CLS JEP z.s. a vyznamnych osobnosti, sdéleni o pri-
oritnich pozorovaénich, ze studijnich a poznavacich cest aj.

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

K prosazeni ¢asopisu Pohybové Ustroji mezindrodné pfispiva citovat prace publikované v naSem
¢asopisu v prispévcich posilanych do zahrani¢nich impaktovanych ¢asopisG. Pro zvyseni mezina-
rodniho z&jmu o ¢asopis PU je zadouci ziskavat pivodni kvalitni prace a kazuistiky v angli¢ting.
Souhrny véech praci doporucujeme psat co nejvystiznéji, strukturované, esky a anglicky (objecti-
ves, methods, results and discussion), s klicovymi slovy.

Tésime se na Vasi spolupraci a tvarci pfipominky v roce 2022.

Redak¢ni rada

©

ODBORNA SPOLECNOST
ORTOPEDICKO-PROTETICKA
CLS J.E. PURKYNE
PRAHA CESKA REPUBLIKA
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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 journal
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 Academy of Sciences
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,
a new 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 in the journal LS the papers accepted after review in chrono-
logical order as issues 1 and 2, as well as two separate Supplements with papers from the symposia
Kubat’s days and Prague-Lublin-Sydney-St. Petersburg Symposium.

The lack of submissions is the reason for the delayed publication of issue 1 of the journal PU, 28, 2021.

In 2021, during the 2" wave of the coronavirus pandemic, we belatedly published issue 2 of the
journal PU, 27, 2020 and with almost three years delay issue 2 of the journal PU, 25, 2018, dedi-
cated to idiopathic scoliosis (IS) by Prof. Dr. Mikhail Dudin, DSc. and his team (Emeritus director of
the Children’s Rehabilitation Center of Orthopaedics and Traumatology "Ogonyok’, St. Petersburg,
Russia). The biomechanical explanation of the development of idiopathic lordoscoliosis (preclinical
and subclinical stages), the progression of IS and the principles of conservative treatment are based
on the results of Milan Roth's experimental work - specifically the demonstration of asymmetric
growth of the spine and spinal roots.

Supplements 1 and 2 of the journal LS, 28, 2021 with abstracts were published simultaneously
with the traditional symposia. On the occasion of the 26t Kubat Days (the topic of Orthopaedic
Prosthetics — Interdisciplinary Cooperation 5 — Adaptation, online transmission on March 6, 2021
from the Medical House in Prague 2) with the participation of Prof. Stépan Svacina, MD, DrSc.
(President of the Czech Medical Association J.E.Purkyné z.s.), awards were presented to the jubi-
lants, Professor Jana Patizkova, M.D., DrSc. - 90 years , to Professor Ing. Jan Culik, DrSc. - 85 years,
Professor Ing. Miroslav Petrtyl, DrSc. — 80 years, Professor Vaclav Smrcka, M.D., Ph.D. - 70 years,
RNDr. Daniela Zemkova, Ph.D. - 70 years, Mr. Petr Krawczyk M.D. - 55 years, Assistant Professor Josef
Kraus, M.D., Ph.D. - 70 years and Ing. Pavel Cerny, Ph.D. - 60 years. The professional biographies of
the jubilants are published in Supplement 1 of the journal LS, 28, 2021. In Supplement 2 of the jour-
nal LS, 28, 2021 were published the abstracts from The 23 Prague-Lublin-Sydney-St. Petersburg
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Symposium (topic Locomotor Apparatus Adaptation Il - Interdisciplinary Aspects, November 20,
2021 Medical House, Sokolska 31, Prague, Czech Republic) and the professional curricula of for-
eign orthopaedic colleagues Professor Dr. Hans Zwipp (Dresden, Germany) and Dr. Piet van Loon
(Deventer, Netherlands), who were awarded the Honorary Medal of the Czech Medical Association
J.E.Purkyné z.s. The symposium was held in a face-to-face and online format.

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/spondyloarthritis, 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 biomecha-
nics, 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 appreciate 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 J.E. Purkynje & Society for Prosthetics and
Orthotics CMA J.E. Purkynje and important personalities, announcements of priority observations,
study and discovery trips, etc.

In each edition, you will find guidelines for authors of papers - please pay attention to them 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).

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 2022.

©

CZECH SOCIETY
FOR PROSTHETICS
AND ORTHOTICKS

J.E. PURKYNE
PRAHA  CZECH REPUBLIC

Editorial Board
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OBRAZEK NA TITULNi STRANE CASOPISU:
INFANTILNi KORTIKALNi HYPEROSTOZA

Obrazek na titulni strané ¢asopisu demonstruje rentgenologicky ovéfené projevy infantilni kortikal-
ni hyperostézy. O infantilni kortikalni hyperostéze jako prvni referoval G. Roske v roce 1930.V litera-
tufe se uzivaji synonyma Roskeho-Caffeyova, Caffeyova Silvermanova a deTony-Caffeyova choroba.

Podle ,Nosologie a klasifikace genetickych kostnich chorob: revise 2019” je Caffeyova nemoc klasifi-
kovéana ve 22. skupiné Neonatalni osteosklerotické dysplazie (OMIM No. 114000, AD/AR dédi¢nost,
gene COL1A1, (609577)(609577) ORPHANET code 1310).

Caffeyova choroba (CD) je osteoskleroticka dysplazie charakterizovana akutnim zédnétem s masivni
subperiostalni tvorbou nové kosti (viz obr. 1 a 2), kterd obvykle postihuje ¢elist, lopatky, kli¢ni kosti
a diafyzy dlouhych kosti hornich a dolnich koncetin. Vyskytuje se nejcastéji béhem prvnich Sesti
mésicl zivota. Prenatdlné Ize skeletdIni zmény zjistit ultrazvukem.

Obrazek na titulni strané je sloZzen ze snimkG abnormalnich radiologickych skeletalnich

znak: Typickym nalezem je ztlusténi periostu postizené kosti, které mudze pfipominat nadorovy
proces. Na dlouhych kostech se proces manifestuje ztlusténim v oblasti diafyz.

Obr. 1.

15 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 1/ POHYBOVE USTROJI, ro¢nik 28, 2021, €. 1


https://omim.org/entry/609577
https://omim.org/entry/609577

V horni poloviné obrazku zleva doprava jsou snimky bércl ditéte ve véku 8 mésict — na diafyze
pravé tibie anteromedidlné je excesivni subperiostalni kortikaIni ztlusténi (1a, b), 16 més. — subpe-
riostalni kostni apozice diafyzy P tibie medialné a fibuly v distalni tietiné lateralné (1c) a ve véku 10,5
roku, kdy je na obou tibiich ve stfedni tfetiné diafyzy anterolaterdlni kortikdIni ztlusténi (1d, e, f).

V dolni poloviné obrazku zleva doprava jsou snimky obou bércll a pravého predlokti jiného ditéte
ve véku 3,5 més. - je zde nadmérna subperiostalni tvorba kortikaIni kosti diafyz obou tibif, které jsou
ventralné zakfiveny, dferiovy kanal je rozsifen (1g, h). Diafyzy ulny a radia také obklopuje nadmérné
mnozstvi novotvorené kortikalni kosti (1i).

Pouzity kopie RTG snimkd z archivu Ambulantniho centra pro vady pohybového apardtu s.r.o.,
Olsanskd 7, 130 00 Praha 3.

Obr. 2. Histologie. V probatorni excizi z oblasti ztlustélého kortexu diafyzy tibie pacienta s Caffeyovou chorobou byly
zaznamendany zmény charakteru hyperostézy, tvofené trabekulami nové vytvorené kosti s fidkou kolagenni tkani
mezi nimi. Barevno HE. S laskavym svolenim profesora Ctibora Povysila, MD, DrSc.
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Hlavnimi klinickymi p¥iznaky jsou celkova podrazdénost, horecka, anorexie, bolestivé otoky mék-
kych tkani nékdy s pseudoparalyzou postizené koncetiny. V pfipadech s protrahovanym priibéhem
se pozoruje zakfiveni a/nebo zvétSeni délky postizenych dlouhych kosti. V tézkych pfipadech je
popisovan trpasli¢i vzrist s kratkymi koncetinami a perinatdlni umrti; mdze byt pfidruzen poly-
hydramnion. Postizeni skeletu je charakterizovano nadmérnou tvorbou nové kosti — hyperostézou
(viz obr. 2).

Hlavni radiografické znaky. Kortikalni hyperostéza postihuje nejcastéji dolni celist, klicni kosti,
lopatky, Zebra a dlouhé kosti.

U vleklych pfipadl Ize pozorovat resorpci plvodni kortikdlni kosti s rozsitenim dieriového kandlu,
diafyzarni expanzi a zakfiveni a podéIné prerlstani. Mezi sousednimi kostmi se mohou vytvorit
kostni mustky. U tézkych prenatalnich forem byvaji dlouhé kosti kratké a zakivené.

Geneticky pfenos je autozomdlné dominantni, ale byla zaznamenana i autozomalné recesivni
dédi¢nost.

Molekularni podstata a patogeneze. U pacientd s prenatdlni a postnatalni formou byla zjisténa
chybna mutace v exonu 41 genu kédujiciho alfa 1(I) fetézec kolagenu typu | (COL1AT). U jinych
pacientl s tézkymi prenatalnimi projevy nebyly mutace COLTAT zjistény.

Prabéh a prognéza. Tézké, antenatalné postizené pfipady se mohou narodit mrtvé nebo zemfit
pii porodu v dlsledku respira¢niho selhani. V akutni fazi onemocnéni byvéa horecka, drazdivost,
lokalizované otoky. Laboratorné se zjistuje zvysend sedimentace a CRP, leukocytéza a trombocy-
téza, anémie. U tézkych forem byva zvyseni alkalické fosfatdzy v krevnim séru. Ve vétsiné pfipadud
mUzeme ocekdvat Uplné klinické a radiografické uzdraveni béhem nékolika tydnd nebo mésicli po
akutnim zacatku. V nékterych pfipadech je pribéh vlekly s opakovanymi remisemi a exacerbacemi,
které mohou trvat az do dospivani. U dospélych miize byt ptitomna ochablost kloub, kyly a zvy-
$ené riziko zlomenin kosti.

Lécba. Intenzivni péce o kriticky nemocné novorozence. Kortikosteroidy Uc¢inné zastavuji proces

Diferencialni diagnostika. Spranger et al. (2018) uvadéji dobie zndmé nozologické jednotky,
napf. osteogenesis imperfecta, osteoektézie s hyperfosfatazii, Camuratiho-Engelmannova choroba,
Pachydermoperiost6za, Syndrom tyraného ditéte, Hyperost6za-hyperfosfatémie, Goldbloomuv syn-
drom a Sekundarni hyperostéza doprovazejici infekce (v¢. syfilis), kurdéje, kfivici, hypervitaminézu
A, podévani prostaglandinu E, chronické plicni nebo srde¢ni onemocnéni a leukémii. Tyto kostni
choroby a poruchy se rozlisuji podle anamnézy, véku prvnich piiznakd, pribéhu onemocnéni, pi-
druzenych klinickych, laboratornich, molekularné genetickych a radiografickych projevd.
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THE FIGURE ON THE TITLE PAGE OF THE JOURNAL:
INFANTILE CORTICAL HYPEROSTOSIS

The figure on the title page of the journal demonstrates the abnormal radiological manifestations
typical of the diagnosis of Infantile Cortical Hyperostosis. Infantile cortical hyperostosis was first
reported by G. Roske in 1930. The synonymous names Roske-Caffey, Caffey-Silverman and deTony-
Caffey disease are used in the literature.

According to the “Nosology and Classification of Genetic Bone Diseases: 2019 Revision’, Caffey’s dis-
ease is classified in Group 22 Neonatal Osteosclerotic Dysplasia (OMIM No. 114000, AD/AR inherit-
ance, COL1A1 gene, ORPHANET code 1310).

Caffey disease (CD) is an osteosclerotic dysplasia characterized by acute inflammation with massive
subperiosteal new bone formation (see figure 1 and 2) usually involving the jaw, shoulder blades,
collar bones, and shafts of long bones in the arms and legs. It occurs most often within the first six
months of life. Prenatally skeletal changes may be detected by ultasound.

The picture is composed from films of abnormal radiological skeletal features: A typical find-

ing is thickening of the periosteum of the affected bone, which may resemble a tumour process. On
long bones, the process manifests itself by thickening in the diaphyseal region.

Figure 1.
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In the upper half of the picture, from left to right, are the images of the tibiae of the child at the age
of 8 months - there is an exaggerated subperiosteal cortical thickening on the diffusion of the right
tibia anteromedially (1a, b), on the image at 16 months - subperiosteal bony apposition of the dia-
physis of the P tibia medially and the fibula in the distal third laterally (1c), and at 10.5 years of age,
when there is anterolateral cortical thickening on both tibiae in the medial third of the diaphysis
(1d, e, f).

In the lower half of the image from left to right are images of both tibias and the right forearm of
another child at 3.5 months of age - there is excessive subperiosteal cortical bone formation of the
diaphyses of both tibias, which are curved ventrally, and the intramedullary canal is dilated (1g, h).
The diaphyses of the ulna and radius are also surrounded by an excessive amount of newly formed
cortical bone (1i).

Copies of radiographs from the archive of the Centre for Defects of Locomotor apparatus, Olsanska 7,
130 00 Praha 3 were used.

The main clinical signs are general irritability, fever, anorexia; painful soft tissue swelling some-
times with pseudoparalysis of the affected limb. In cases with a protracted course, curvature and/
or increase in length of the affected long bones is observed. In severe cases, dwarfism with short
limbs and perinatal death are described; polyhydramnios may be associated. Skeletal involvement
is characterized by excessive new bone formation - hyperostosis (see Figure 2).

Main radiographic features. Cortical hyperostosis most commonly affects the mandible, clavicles,
scapulae, ribs and long bones.

In protracted cases, resorption of the original cortical bone with enlargement of the medullary
canal, diaphyseal expansion and curvature, and longitudinal overgrowth can be observed. Bone
bridges may form between adjacent bones. In severe prenatal forms, the long bones tend to be
short and curved.

Genetic transmission is autosomal dominant, but autosomal recessive inheritance has also been
reported.

Molecular basis and pathogenesis. A missense mutation in exon 41 of the gene encoding the
alpha 1(l) chain of type | collagen (COL1AT) has been identified in patients with prenatal and post-
natal forms. In other patients with severe prenatal manifestations, COLTAT mutations were not
detected.

Course and prognosis. Severe, antenatally affected cases may be stillborn or die at birth due to
respiratory failure. In the acute phase of the disease there is fever, increased sedimentation rate and
C-reactive protein, leukocytosis and thrombocytosis, anaemia. In severe forms, there is an increase
in serum alkaline phosphatase. In most cases, complete clinical and radiographic recovery can be
expected within weeks or months after acute onset. In some cases, the course is protracted with

19 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 1/ POHYBOVE USTROJI, ro¢nik 28, 2021, €. 1



repeated remissions and exacerbations that may last into adolescence. Joint laxity, hernias and
increased risk of bone fractures may be present in adults.

Treatment. Intensive care of critically ill newborns. Corticosteroids effectively stop the process dur-
ing the acute phase. Non-steroidal anti-inflammatory drugs provide symptomatic relief.

Differential diagnosis. Spranger et al. (2018) list well-known nosological entities, e.g., oste-
ogenesis imperfecta, osteoectasia with hyperphosphatemia, Camurati-Engelmann disease,
Pachydermoperiostosis, Abused Child Syndrome, Hyperostosis-hyperphosphatemia, Goldbloom
syndrome, and Secondary Hyperostosis accompanying infections (incl. syphilis), scurvy, rickets,
hypervitaminosis A, prostaglandin E administration, chronic lung or heart disease and leukaemia.
These bone diseases and disorders are classified according to history, age of first symptoms, course
of disease, and associated clinical, laboratory, molecular genetic, and radiographic manifestations.

Figure 2. Histology. In a probatorial excision from the region of thickened cortex of the diaphyseal tibia from a patient
with Caffey's disease, changes of the character of hyperostosis were noted, consisting of trabeculae of newly formed
bone with sparse collagenous tissue between them. Coloured by HE. Courtesy to Professor Ctibor Povysil, MD, DSc.
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ADOLESCENTNI IDIOPATHICKA KYPHOSKOLIOZA
A LORDOSKOLIOZA

ADOLESCENT IDIOPATHIC KYPHOSCOLIOSIS AND
LORDOSCOLIOSIS

Dudin M., Pinchuk D., Pankratova G., Bobior S., Uzdennikova M., Maystrenko V.
St.-Petersburg, Russia

SUMMARY

This article is devoted to the differential diagnostics of kyphoscoliosis and lordoscoliosis. The choice
of such a topic is determined by the fact that today idiopathic scoliosis is perceived as a heteroge-
neous group of monoform three-plane deformities of the spine with all variants of development.
From possible favourable (non progressive) to the same possible unfavourable (progressive).
Let’s pay attention to the presence of two words “possible”. In the first case, it “crosses out” the fatal-
ity, inevitability, “deep” disability of the patient, and in the second it causes justified alarm. That is
why prognostic criteria acquire invaluable importance in the diagnosis of the initial manifestations
of scoliosis. It should be noted that a qualitative forecast has a significant economic component,
since it allows the rational use of resources and does not waste them in cases of a benign prognosis.

The category of “non-progressive” rightly includes idiopathic scoliosis, in which, in particular, instead
of the typical “flat back” syndrome in the sagittal plane, there is a “round back” syndrome,

Keywords: Two independent types of AlS, lordoscoliosis and kyphoscoliosis, concave and convex
side rotation, risk groups for typical and atypical idiopathic scoliosis.

INTRODUCTION

The most famous and most studied three-plane deformity of the spinal column is idiopathic scolio-
sis. In its classic description’, there is an indication of such deviations in the form of the spine from
the norm, which are interpreted as typical (14, 17).

In the sagittal plane, this is a decrease in the severity of thoracic physiological kyphosis and an
increase in the depth of lumbar lordosis (total lordosis of the spine or flat back syndrome).

1 Anexception is “congenital scoliosis’, which develops due to a wide variety of developmental conditions
that have arisen in the bone-disc’s “supporting” or “bearing” column.
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In the horizontal plane, this is convex side rotation of the vertebral bodies.

In the frontal plane, this is the lateral arch of the spine formed by two opposite half-turn in the
“supporting” bone-disc column (4, 16, 18).

However, together with this option, in practice, although less often, another combination of
changes is observed - an increase in the thoracic kyphosis and smoothing of the lumbar lordosis
(kyphosis of the spine) with a simultaneous rotation of the vertebral bodies towards the concave
side of the frontal arch (concave side rotation). And the frontal deformity in the vertebral complex
turns out to be more pronounced not in the ventral (supporting, bearing) column, but in the dorsal
(functional) column (6, 21).

It turns out that in the vertebral complex (or throughout only a part of it) we observe the same,
most characteristic sign of scoliosis — the frontal arch, but all its other signs are completely opposite
in nature. The most striking of them are the “round back” syndrome and the “concave side rotation”
already mentioned above, which were first noticed by W. Schulthess in 1902 (28). A quarter of a cen-
tury later, A. Steindler notices that for some reason such situations do not occur in moderate scoliosis
(31), which was later (in 1964) confirmed by J.C. Risser (25), and by the early 80%, it (the rotation)
received two more names: “non-standard rotation” (1), “atypical pathological rotation” (6, 7). Another

name - “paradoxical rotation” of the vertebrae — was given to it in 1998 by J.F. Dubousset (5).

What is an atypical scoliosis? How does it differ from typical scoliosis and how significant are these
symptoms?

AIM

To compare the results of clinical and instrumental diagnostics of kyphoscoliosis and lordoscoliosis
and, on this basis, provide doctors with the criteria of the risk group for each of the two types of
three-plane deformity of the vertebral complex, as well as the basic principles of their prevention
and treatment.

MATERIAL AND METHODS

We note right away that the described monoform “typical” clinical picture of scoliosis contradicts its
heterogeneous origin: there are many reasons, but the result is one! Therefore, the question arises:
why do different reasons lead to the same result? Maybe we are “missing” something? Perhaps we
have not yet verified exactly the same final link in different causal (heterogeneous) processes? In
other words, is scoliosis a manifestation of the “the Common Path” phenomenon described by Ch.S.
Sherington for the nervous system? (30).
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At the beginning of our way of studying AIS (70° of the XX™ century), against the background of
numerous discussions about its causes, we agreed upon the only indisputable fact - the actual con-
nection between the growth process and the development of deformation (13). Based on the level
of diagnostic technologies available at that time, radionuclide diagnostics (RND) was chosen as a tool
for obtaining information about the intensity of osteogenesis (as the basis for the process of skeletal
growth). In those years, the most “convenient” for assessing the functional state of bone tissue was
considered to be a radiopharmaceutical drug (RPhD) with the isotope of strontium-85 (35Sr, half-
life — 64.85 days) (32). So far as 8Sr is a direct chemical “competitor” of stable 4°Ca in hydroxyapatite
crystals, the characteristics of the pharmacokinetics? of this RPhD (accumulation/excretion) become
the basis for conclusions about the intensity of osteogenesis in the areas of interest.

Since we did not find publications on similar studies, the main object of attention was an arbitrary
group of 10-15-year- old children with different severity of clinical symptoms of AIS (from 10° to
45-50° Cobb's degrees). In accordance with the requirements of the International Commission on
Radiation Protection (ICRP) and the State Radiation Safety Standards of 1976 for the USSR (RSS-
76) and under the methodological supervision of the Leningrad Institute of Radiation Hygiene,
patients were injected with the minimum allowable amount of the above-mentioned RPhD (8). The
number of y-quanta/min recorded by the scintillation colimated detector over the “zone of interest”
(the tops and ends of the scoliotic arches) at 60" minutes in each patient after the introduction
of RPhD was “taken” as 100%. This step excludes the influence of the methodological features of
the RND (anatomical and physiological characteristics of each patient, the physical and volumetric
characteristics of the injected RPhD). The second and third scintimetry sessions were performed 8
hours later and at the end of the first day after RPhD injection. Then such sessions were carried out
every 2 days for three weeks. The obtained actual digital data became the basis for the subsequent
calculations of the coefficient of the intensive osteogenesis? (lostg).

The described technology was implemented in a small group of patients (16 people), aged 10 to 15
years, with scoliosis of varying severity (from 10° to 50° by Cobb). Unexpectedly for us, two subgroups
of the obtained coefficients lostg were identified (figure 1). Subgroup #1 (4 cases) had an average
lostg = 0,97) and subgroup #2 (12 cases) with an average lostg = 2,17. Comparison of the obtained
coefficients by Student’s t-test (ts = 4,69) showed a high reliability of their differences (p<0,01).

2 Pharmacokinetics (anc. gr. papuakokivntikij) — a section of pharmacology that studies the patterns of
absorption, distribution, metabolism and excretion of drugs. The study of these patterns is based on
mathematical modeling of these processes.

3 lostg (I - intensity, ostg — osteogenesis) — coefficient of the intensity of osteogenesis, or the ratio of the
amount of the received radiopharmaceutical drug to the time of its biological semi-elimination (of half-
excretion). Itis illus-trated in the form of graphs on a semi-logarithmic grid (vertically - the number of reg-
istered y-quanta/min and horizontally - the observation time of the entered RPhD). Therefore, coefficient
lostg can be considered as an indicator of the balance in the functioning of osteoblasts, osteocytes and
osteoclasts. The more active the osteosynthesis, the longer the delay of the radiopharmaceutical drug will
be (high lostg). Conversely, with low osteogenesis activity, a decrease in lostg will be observed, which
indicates a rapid elimination of the radiopharma-ceutical drug.
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Figure 1. Graphs of the intensity of osteogenesis (lostg) based on the results of radionuclide diagnostics with the
radiopharmaceutical 8Sr.

Figure 1 shows that the graphs reflecting the intensity of osteogenesis were also “collected” in two
subgroups. Subgroup #1 consists of graphs obtained from patients with lower lostg values. Such
a low coefficient (rapid elimination of RPhD) indicates a predominance of the resorptive processes
in the balance of osteoblasts/osteoclasts. The opposite picture is illustrated by the graphs of group
#2 - the injected RPhD is “retained” in the living bone tissue, which indicates the predominance of
synthetic processes in osteogenesis.

This significant difference in the features of osteogenesis forced a comparative analysis of all clini-
cal and radiological characteristics in the two selected groups of patients. This review revealed two
obvious differences between the subgroups - in the first subgroup with low-intensity osteogenesis
(4 people), three-plane deformity was described as kyphoscoliosis with atypical pathological con-
cave side rotation of the vertebral bodies (6, 7). In the second subgroup with intensive osteogen-
esis (12 people) there was a clinical and radiological picture of lordoscoliosis with a characteristic
pathological convex side rotation of the vertebral bodies.

To confirm these first conclusions about the presence of scoliosis in the heterogeneous group of
AIS with an unusual combination of deviations in the sagittal and horizontal planes, its detailed
comparative study was continued in two groups of 54 people each. Their age is from 6 to 14 years
(10,9 £ 2,4 years).

The first group included all children with a clinical picture of kyphoscoliosis with signs of atypical
pathological rotation of the vertebrae, who completely randomly appeared in our field of vision. The
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indications for inclusion in this group were two signs — kyphosis of the spine (“lateral” radiograph)
and “concave side rotation of the vertebral bodies” (radiograph in frontal projection) (figure 2).

By the way, based on the already gained experience, we were not surprised by the fact that dur-
ing the medical examination of children of this group in the “standing” position, asymmetry in the
paravertebral region was clearly recorded, but the subsequent classical Forward Bending Test by
Adams, the expected increase in the rotational component of scoliosis was often not happening.

Due to the fact that in none of the patients of the first group the magnitude of the frontal arch
exceeded 10-15° by Cobb, we deliberately included only their peers (54 people) in the second
group (control) who had typical lordoscoliosis with identical main characteristics of deformation.
These characteristics included:

® the magnitude of the frontal curvature of the spinal column;
® |ocalization of the apex of the frontal arch;

® the number of vertebrae included in the frontal arch;

® only “C-shaped” scoliotic deformities.

In addition to these indicators, the age and gender of the patients were identical.

Analysis of the anamnestic data did not reveal any special differences: in all children deformities
were found during examinations in schools or when their parents consulted with the specialists.
But when comparing the reasons for going to the doctor in the group of kyphoscoliosis, complaints
about“stoop in a child” prevailed. Here it can be noted that there were no complaints from the chil-
dren themselves - only parents or school doctors paid attention to the nature of posture.

A B
Figure 2. A - radiographs in the frontal and lateral projections of the spine in a child with atypical scoliosis; B - clinical
picture of a child with kyphoscoliosis standing in a relaxed position (left) and during the Back Bending Test (right).
The arrows point to the so-called “muscle cushion” in the right paravertebral zone, which increases with the test.
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B

Figure 3. A - final protocol of computer optical topography performed in a child with kyphoscoliosis. B - the final pro-
tocol of computer optical topography performed in a child with lordoscoliosis. The numbers reflect the following param-
eters: 1 - frontal arch, detected along the line of spinous processes: in a child with kyphoscoliosis (A) it is left-sided, and
in a peer with lordoscoliosis (B) it is right-sided; 2 — the severity of thoracic kyphosis: in a child with kyphoscoliosis (A) it is
increased and in his peer it is practically absent; 3 - the side and level of the paravertebral region, on which you can see
the so-called “muscle cushion”: in both patients it is recorded on the right side; 4 - direction and magnitude of patho-
logical rotation of the vertebrae: in both cases the spine rotates clockwise relative to the dorsal frontal plane of the pelvis
(blue arrow above the tangent line along the buttocks and the red arrow points to the tangent line at the scapula level).
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We consider an interesting fact present in the documented results of initial examinations - this is
a disagreement about the direction of the frontal arch (it should be noted that in both groups
these were the initial signs of deformity in the range of 5-15° according to Cobb). It turned out to
be extremely difficult to solve this problem only by assessing the line of spinous processes due to
the minimal manifestation of this sign along with the minimal severity of deformities that occurred
in most of our patients in both groups. But if in children with lordoscoliosis such disagreements
were encountered only in 7% of cases, then in their peers with kyphoscoliosis they were observed in
almost half of the observations (48%). We believe that these disagreements are related to the habit
of clinicians to focus on asymmetry in the paravertebral region, which, during typical rotation of the
vertebrae, manifests itself in the form of the so-called “muscle crest” on the convex one.

In this regard, during admission to our clinic, repeated testing by Adams was carried out. It turned
out that in the control group, in 100% of cases a classic effect was recorded in bending the spinal
column - asymmetry was revealed in the paravertebral zone on the side of the bulge of the scoliotic
arch, even with its minimal severity. The overwhelming majority of this phenomenon has been doc-
umented in computer optical topography (figure 3). In the main group (“atypical scoliosis”) such an
effect was also observed, but only in a paradoxical form - a similar asymmetry in the paravertebral
region was most clearly manifested not when the trunk was tilted, but, on the contrary, during its
extension and on the concavity side of the frontal deformity (“Adam’s Backwards Bend Test”, or “Back
Bending Test", or “Unbending-test”) (6, 7, 21), which directly correlates with the atypical direction of
pathological rotation of the vertebral bodies (figure 2B).

At the same time, when comparing the results of their medical examination, attention was drawn
to the difference in the severity of thoracic kyphosis. In children with atypical scoliosis increased
thoracic kyphosis was recorded in 52% of cases (figure 3A, arrow 2) which was stiff and persisted
during the Adam’s Backwards Bend Test. In the rest (48%) this physiological bend was assessed as
“normal”. However, we consider it important to emphasize that in the latter case, with the indicated
test, the thoracic kyphosis was never “lordosis’, i.e. did not disappear. We add that the orientation of
the shoulder girdles corresponded to such a picture - they were oriented forward and downward,
which gave parents a reason to complain about “our child’s stoop.”

At the same time, in the control group 34 people (63%) had a distinct flattening of the thoracic
kyphosis, or a full-fledged “flat back” syndrome (figure 3B, arrow 2). In the remaining 20 patients
(37%) despite the fact that thoracic kyphosis in the habitual “standing” position was assessed as
“normal” during the Back Bending Test (“please straighten your shoulders!”) a full-fledged “flat back”
syndrome manifested itself.

For a better perception of the comparison of all the main clinical symptoms of the two types of
three-plane deformities, we present the summary table 1.
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Symptom Atypical scoliosis

Typical scoliosis

(kyphoscoliosis) (lordoscoliosis)
* Deviation of the line Yes, even with small deforma-  Yes, mild or absent with slight
of spinous processes tions deformations. It grows with an

increase in the curvature of the
spine.

* Waist triangles They are deepened on the con-
cave side of the frontal arch and

smoothed on the convex side.

They are deepened on the con-
cave side of the frontal arch and
smoothed on the convex side

Oriented forward and down-
ward («stooped posture»).

The position of the shoulder
girdle and shoulder blades.

Oriented backward and upward
(«proud posture»).

On the concave side of the
frontal arch of the spine.

* The location of the asymme-
trically enlarged paravertebral
«muscle cushion».

On the convex side of the fron-
tal arch of the spine.

On the concave side of the fron-
tal arch of the spine.

* Beginning rib hump (costal
hump).

On the convex side of the fron-
tal arch of the spine.

Increases in thoracic scoliosis
(«<round back»).

* The state of the physiological
thoracic kyphosis.

Decreases in thoracic scoliosis
(«flat back).

* The state of the physiological Decreases in lumbar scoliosis.

lumbar lordosis.

Increases in lumbar scoliosis.

(*) - symptoms that are confirmed by computer optical topography.

Table 1: Clinical symptoms of kyphoscoliosis and lordoscoliosis.

After comparing the clinical symptoms, a similar step was taken for the radiographic pictures. The
results of the comparison of radiological symptoms are shown in table 2.

Symptom Atypical scoliosis

(kyphoscoliosis)

Typical scoliosis
(lordoscoliosis)

Frontal projection Persistent C-shaped curvature
of the vertical axis of the spine
within 15 Cobb's degrees (figure
2A) with signs of atypical (con-
cave side) pathological rotation
of the vertebral bodies (see

below).

Persistent C- and S-shaped
curvature of the vertical axis of
the spine in a wide range: from
5 Cobb’s degrees to more than
50 Cobb’s degrees) with signs
of typical (convex side) patho-
logical rotation of the vertebral
bodies (see below).

Lateral projection Physiological kyphosis is well

traced (figure 2A)

Absence of signs of sagittal
physiological kyphosis (the
spine looks like a straight «<bam-
boo trunk»)
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Symptom

Atypical scoliosis
(kyphoscoliosis)

Typical scoliosis
(lordoscoliosis)

The asymmetry of the projec-
tions of the vertebral arches
roots.

The transverse dimensions of
the projections of the vertebral
arches roots on the concavity
side of the spine frontal curve
are increased.

The transverse dimensions of
the projections of the vertebral
arches roots on the convexity
side of the spine frontal curve
are increased.

The position of the projections
of the vertebral arches roots
against the background of the
vertebral body’s projection.

Wider projections of the ver-
tebral arches roots move away
from the edges of the vertebral
bodies projections on the con-
cavity side of the frontal curve
and narrow ones approach the
contralateral side (figure 4A).

Wider projections of the ver-
tebral arches roots move away
from the edges of the vertebral
bodies projections on the con-
vexity side of the frontal curve
and narrow ones approach the
contralateral side.

Projections of the spinous pro-
cesses.

They approach the edges of the
vertebral body’s projections on
the convexity side of the frontal
curve.

They approach the edges of the
vertebral body’s projections on

the concavity side of the frontal
curve.

Clarity of the projections of the
lateral vertebral body’s surfaces

Reinforced on the concavity
side of the frontal curve.

Reinforced on the convexity
side of the frontal curve.

Projections of the transverse
processes.

The transverse processes on
the convexity side of the frontal
curve are clearly visible.

The transverse processes on
the concavity side of the frontal
curve are clearly visible.

Wedge-shaped of the vertebral
bodies

The height of the vertebral
body on the concave side of
the scoliotic curve is greater
than on the convexity side. In
most cases, single vertebrae
below the level of the apex
scoliotic arc become wedge-
shaped (figure 4B)

The height of the vertebral
body on the convex side of the
scoliotic curve is greater than
on the concavity side. In most
cases, the vertebrae become
wedge-shaped at the level of
the apex scoliotic arc.

Table 2: Radiographic symptoms of kyphoscoliosis and lordoscoliosis.

Here we note: for an accurate calculation of the magnitude and direction of pathological rotation of
the vertebrae, as well as for the detection of atypical wedge formation, we recommend the Cerny-
Matik-Pallova method proposed in 2014 (2, 3).

In 1999 E. Korotaev added one more, gender, difference: atypical scoliosis is more often (4 : 1)
observed in boys than in girls. In other words, typical idiopathic scoliosis is a problem for tall slender
girls and kyphoscoliosis is a problem for stocky strong boys (21).

Long-term observation of children of both groups from 3 to 6 years old (3,5 + 1,5 years) allowed “de
facto”to see the evolution of their scoliosis. So, in the main group, not a single case of an increase in
the frontal arch was noted. On the contrary, in 32 patients it decreased by 5-7° (59% of cases). But
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A B
Figure 4. A - the asymmetry of the projections of the base of the arches roots indicates that the bodies of the verte-
brae are turned towards the concavity of the scoliotic arc. B - atypical wedge-shaped vertebral body: the height of
the body on the side of the concavity of the scoliotic arc is greater than on the side of its convexity.

at the same time, in 5 people by the age of 14-16, the clinical severity of thoracic kyphosis slightly
increased, but not catastrophically.

In the control group, we obtained “classical” statistics: in most patients (44 people, or in 81% of
cases) with conservative treatment (exercise therapy, massage and general physiotherapy accord-
ing to the schemes of the 705-80%) deformities in the frontal plane did not increase.

In the remaining children with lordoscoliosis (10 people), the following results were recorded over
the entire observation period: in 8 patients, there was a slight increase in deformity in the frontal
plane by an average of 7° (maximum +12° occurred only in one 15-year-old child). Two patients fell
out of our field of vision (7).

Thus, the work on the study of the functional state of bone tissue in children with AIS led us to the
“discovery” of an independent type of 3D spine deformity, which has only its inherent properties. Its
main differences are: rigid kyphosis of the spinal column in the sagittal plane and in the horizontal
plane - pathological rotation of the vertebrae towards the concavity of the frontal component of
scoliosis. In other words, while the frontal arches are completely similar in typical and atypical sco-
liosis, the changes in the spine in the other two planes are completely opposite. Moreover, a number
of the listed symptoms must be supplemented with the most important characteristic of this spinal
lesion - a benign course.

It is fair to say that this conclusion is not completely new - the benign development of kyphosco-
liosis was noticed by Hippocrates in relation to the “posterior humps of the ridge” (terms from the
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“Hippocratic corpus”. were used, authors). And only in 1866 H. Meijer adds that the aggravation of
such a deformation, but not catastrophic, is possible only in the sagittal plane (Meijer H., 1866, in
the dissertation of M. Liftinger (22)).

Note that the given information does not explain the identified features (including the character-
istics of osteogenesis). Therefore (as a continuation of the work on the RND of osteogenesis), the
study of the levels®> of osteotropic hormones, which regulate metabolic processes in bone tissue,
was started in the late 1980s. The main “targets” for osteotropic hormones are three types of cells -
osteoblasts, osteocytes® and osteoclasts” (15).

Today it is known that the following two pairs of osteotropic hormones have a direct effect on these
cells (29). These are somatotropin and cortisol (the regulation of organic matrix), as well as calcitonin
and parathyrin (regulation of the mineral component). On the other hand, the pair of somatotropin
with calcitonin has the general effect of “plus bone tissue’, while the pair of cortisol with parathyrin
produces the opposite effect - “minus bone tissue”. The nature of the osteotropic profile in patients
with typical scoliosis had four variants (9, 10):

15t — with a high level of somatotropin and calcitonin, which indicated a high stimulation of osteo-
genesis. It took place in children with progressive typical scoliosis.

2" and 39 - a) with a high level of somatotropin and parathyrin or b) with a high level of calcitone
and cortisol which indicated a conditionally average level of stimulation of osteogenesis. Both vari-
ants occurred in children with slow progressing typical scoliosis.

4t — with high levels of cortisol and parathyrin, which indicated low activity of osteogenesis. This
variant was observed in patients with non-progressive scoliotic deformities, which corresponded to
the nature of the course of deformity (9, 12).

The correlation between the identified variants of the osteotropic hormonal profile and the nature
of the development of scoliotic deformity gave these variants a prognostic value.

4  Hippocrates. Selected books. Translated from Greek by prof. V.I. Rudnev. Editorial introductory articles and
notes by prof. V.P. Karpov. Moscow: State Publishing House of Biological and Medical Literature. Series
“Classics of Biology and Medicine” 1936: 736.

5  The supremacy of the endocrine system as a regulator allows us to assert - “what the level of hormones
today, this will be the executive response (organs and tissues) tomorrow.”

6  Origin of osteoblasts and osteocytes: Embryonic Stem Cells (ESC) -> Multipatent Stem Cells (MSC) -> Mes-
enchymal Stem Cells (MSC) -> Osteoblasts (Osb) -> Osteocytes (Osct). “Osteocytes are osteoblasts, “walled
up”in the bone matrix”.

7  Origin of osteoclasts: Embryonic Stem Cells (ESC) -> Multipatent Stem Cells (MSC) -> Hematopoietic Stem
Cells (HSC) -> Osteoclasts (Oscl), which are “relatives” of macrophages.
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For this reason, the measurement and diagnosis of the concentrations of growth hormone, cortisol,
calcitonin and parathyrin was included in the protocol of mandatory instrumental examination of
children with scoliosis.

The latter circumstance determined that the levels of osteotropic hormones were also diagnosed
in children with a clinical and radiological picture of atypical scoliosis. It turned out that in their
osteotropic hormonal profile, in the overwhelming majority of cases, there is a high level of cortisol
and parathyrin, which indicates a reduced activity of osteogenesis.

It is interesting to note that the results of studies of the osteotropic hormonal profile in patients
with typical and atypical scoliosis completely correlated with the results of radionuclide diagnostics
carried out earlier, even before we received diagnostic technologies for the direct determination of
the level of hormones in the blood serum.

However, an important result of these independent studies was the discovery of very specific argu-
ments to explain the reasons for the connection between scoliosis and the child’s growth process
(13). Indeed, this process is based on bone formation (the osteogenesis), the intensity of which is in
direct proportion to the quality of the osteotropic hormonal profile.

But with such an important milestone conclusion, the following question naturally arises: why and
how does the transition of a healthy spine to the scoliotic status occur? It is quite obvious that the
performer in the deformation process is the muscles serving the most complex segment of the
musculoskeletal system.

Surface EMG was chosen as a tool for studying the state of these muscles.

Before commenting on this issue, we ask the reader to take into account that in those years when
the bulk of information about kyphoscoliosis was obtained (70° of the last century) the modern diag-
nostic EMG technologies were only in their infancy and were not available to us. Moreover, when it
became clear that kyphoscoliosis does not develop aggressively, the need for EMG diagnostics in
this category of patients has generally lost its relevance. And despite the fact that all resources were
directed to the study of the functional state of the muscles serving the spine in lordoscoliosis, from
time to time these procedures were still performed in some patients with kyphoscoliosis. Therefore,
due to the lack of material for a detailed analysis, we will provide only generalized conclusions.

1. Fundamental anatomy shows that only the paravertebral muscles (mm. Transversospinales) can
implement the rotation of the vertebrae as a horizontal component of the three-plane deform-
ity of the spine;

2. For a correct assessment of the influence of these muscles on the spine, information is needed
on the rate of their bioelectric activity (19, 20, 23);

3. The electrical activity of the paravertebral muscles (mm. transversospinales) already at the very
beginning of the transition of the healthy spinal column to the lordoscoliotic status significantly
decreases and the functional state of the spinal cord motoneurons begins to be influenced by
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the so-called Factors of Postural Asymmetry (oxytocin and arginine-8-vasopressin (19, 20). In
patients with kyphoscoliosis, this effect was not found;

4. Paravertebral muscles (mm. transversospinales) can play a pathogenic role (an increase in
pathological rotation of the vertebrae) and a curative role (a decrease in pathological rotation
of the vertebrae) (12).

5. According to preliminary data, in patients with kyphoscoliosis the role of rotators is acquired by
m. latissimus dorsi, the lower parts of the m. trapezius and m. rhomboideus, which do to uni-
lateral traction for several spinous processes, rotate the functional column of the spine around
the supporting column (the axis of rotation being the spinal cord). This conclusion was made
on the basis of the high (over the age norm!) electroactivity recorded over the listed muscles.
In the clinical and radiological picture this manifests itself in the form of atypical pathological
rotation of the vertebrae.

Not less interesting was the “hit” of information about the symptoms of atypical scoliosis in the matrix
of biomechanical quasi-dynamic model of idiopathic lordoscoliosis, developed on the basis of M.
Roth’s idea that “Idiopathic scoliosis: a special type of osteo-neural growth dispro-portion” (26, 27).

Since this topic was discussed in detail in the article “Biomechanical modeling of the transition of
a healthy spine to the status “scoliotic™ (11) we consider it possible to give only its main conclusions.

1. 3D scoliosis-like deformity is possible only in a 2-column model under boundary conditions that
are determined by the anatomy of the real spinal column.

2. The main circumstance causing deformation in such a model is the fact that a difference appears
between the longitudinal dimensions of its columns.

3. The actual columns in the real spine are the spinal cord and its bone-disco-ligamentous-
muscular “sheath” and each of these anatomical structures has its own system of regulation of
longitudinal development. The most important requirement for the result of the functioning
of these systems is to ensure homeostasis in the medulo-vertebral complex.

4. In case of violations in the functioning of regulatory systems, a medulo-vetebral conflict natu-
rally arises, which, in turn, requires adaptation. In particular, the above-described different inten-
sity of osteogenesis associated with the peculiarities of the osteotropic hormonal profile can be
attributed to the category of such disorders.

5. In the growing vertebral complex, such adaptation will take place according to all the laws of
mechano-mathematical modeling in the form of 3D deformity, or scoliosis.

6. One of the applied results of the implemented biomechanical modeling was the verification of
pre- and sub-clinical, as well as purely clinical stages in the process of transition of a healthy
spinal column to the “scoliotic” status.

DISCUSSION

Described back in ancient times, the deformities of the spinal column, although slowly, still reveal their
secrets. This is often due to the emergence of new diagnostic technologies, and sometimes to simple
luck. An example of this is the results of our work, in which both the first and the second occurred.
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So, among the most detailed descriptions of the properties of 3D deformations of the spine, the
only indisputable fact so far is the connection between their evolution and the child’s growth
process. Modern scientific methodology directly indicates that the content of this regularity can be
revealed only with an in vivo study of the functional state of bone tissue in vivo.

We cannot give an unambiguous answer (was it an accident or regularity?), But we got access to
radionuclide diagnostics (RND). It should be noted that this is the only technology for direct in vivo
study of metabolic processes in organs and tissues.

The first result of RND in children with scoliosis revealed two variants in the intensity of osteogen-
esis — active and low-intensity. The second, but somewhat unexpected, result was a “new” discovery
of an independent type of scoliosis, some of the symptoms of which have already been described
before us. These are those 3D deformities in which it is completely atypical, in two (out of three)
mutually perpendicular planes, the directions of deviations from the norm turned out to be com-
pletely opposite than in the usual (typical, classical) clinical picture.

Based on a comparative analysis of the results of a comprehensive examination of children with
a typical and atypical combination of changes in three planes, evidence was obtained that these
deformities are two main parts of the heterogeneous group of idiopathic scoliosis. The first group
should have lordosis and frontal curvature of the spine with convex side rotation of the vertebral
bodies. In the second group, kyphosis and frontal curvature of the spine with concave side rotation
of the vertebral bodies are mandatory. In other words, the heterogeneous group of scoliosis was
divided into lordoscoliosis and kyphoscoliosis.

Interestingly, both variants of 3D deformations fully correspond to the concept of M. Roth (mmm),
and are also described using our biomechanical model (11). Consequently, there are grounds to
recognize them as clinical manifestations of two variants of compensatory reactions to medulo-
vertebral conflict. Typical scoliosis is a reaction to a relative excess of the longitudinal dimension
of the bone-disco-ligamentous-muscular “sheath’, and atypical ones - to its relative deficiency. It is
important to note that both of these responses are required to provide the spinal cord with “com-
fortable” homeostasis.

Let us explain the last point. Thus, the relative excess of the longitudinal size of the “sheath” inevita-
bly causes tension in the spinal cord located in it. It is quite natural that this violation of homeostasis
of the most important part of the central nervous system causes the need to “reduce” the length of
the already mentioned “supporting column’”. In the boundary conditions, which are determined by
the anatomical and physiological characteristics of the vertebral complex, the effect of its relative
shortening is achieved due to the curvature of the ventral column, consisting of the vertebral bodies
and intervertebral discs.

In the opposite situation, with a deficit in the longitudinal dimension of the “sheath’, the violation of
spinal cord homeostasis is already associated with the “constraint” of the spinal cord. In such a situ-
ation, the anatomy of the vertebral complex allows the implementation of a protective mechanism
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only in the form of kyphosis “sheath” with simultaneous concave side rotation of the vertebral
bodies, in which the longitudinal dimension of the spinal canal is preserved to the greatest extent.

Summing up the last results, we can conclude that atypical scoliosis, or kyphoscoliosis, discovered
when searching for an answer to the question “why there is a connection between IS and the
child’s growth process” has become a “key” for understanding another side of the nature of 3D
spinal column deformities. We want to express the hope that the progress of medical technologies
will lead to a significant expansion of information about the participants in the pathogenesis of the
lesion of the spinal column, about which Konrad Alexander Theodor Biesalski (1868-1930) said at
the beginning of the XXt century: “Scoliosis is an orthopedic cross” (14).
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ETIOPATOGENEZE ANOMALIi MANDIBULARNIHO
KONDYLU - ZDVOJENE KONDYLY DLE DR. HRDLICKY
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SOUHRN

Autor ve svém sdéleni informuje o vzacnéji se vyskytujici mandibularni anomdlii - zdvojeni kondy-
lu, poprvé uvedené antropologem ¢eského pivodu Dr. Alesem Hrdlickou v roce 1941. Ve vétsiné
prehlédnutych praci se zd4, Zze zdvojeni je nasledkem dislokované zlomeniny kondylu v détstvi.
Drive nez v misté zlomeniny naroste chybéjici ¢ast, zpomali se rdst pfislusné poloviny dolni celisti,
rozviji se obraz typické pourazové riistové deformace, ktera je patrna i z fotografii v Hrdlickové praci.
K zdvojeni dochazi tehdy, kdyz schopnost dosud funkéni rdstové chrupavky, popsané prof. MUDr.
Doskocilem v roce 1987, prevazi nad remodelacnimi procesy, takze dojde k tvorbé nového - sekun-
darniho - kondylu dfive nez se plvodni sta¢i napfimit do plvodniho postaveni. Jeho kontaktem
s lebni spodinou vznikne dalsi kloubni jamka (neokotyl), kterd vérné odpovida oplosténé kloubni
hlavici.

V pribéhu osmdesatych let minulého stoleti se autor zapojil do Statniho vyzkumného ukolu
,Biomechanika ¢lovéka", a v dil¢im ukolu ,Biomechanika obli¢ejového skeletu’, zkoumal vliv pfeno-
su sil v obli¢ejovém skeletu. Ukdzalo se, ze zatézovani jedné poloviny Celisti vede k dvojndsobnému
namahdni, nez na strané nezatéZzované. Na zakladé zjisténych poznatkd i klinickych pozorovani,
s cilem véas odhalit vznik pourazovych deformaci a jejich rozvoj, vyvinul metodu - fizenou remode-
laci Celisti. Zkusenosti ukazaly, ze pfi fyziologicky piipustném dynamicky odstupriovaném pretézo-
vani, za pomoci pruzinového aparatu vlastniho provedeni, dochdzi k rychlejsi a dokonalejsi Upravé
tvaru a postaveni dislokovaného kondylu.

Kli¢ova slova: zdvojeny kondyl mandibuly, zlomenina, mandibularni asymetrie, facidlni deformita,
etiopatogeneze, fizena remodelace cCelisti
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SUMMARY

The author informs about a rarely occurring mandibular anomaly - condyle doubling, first reported
by Dr. Ales Hrdlicka, an anthropologist of Czech origin, in 1941. In most of the overlooked papers, it
seems that the doubling is the result of a dislocated condyle fracture in childhood. Before the miss-
ing part grows in at the fracture site, the growth of the corresponding half of the mandible slows
down, developing a picture of a typical post-traumatic growth deformity, which is also evident from
the photographs in Hrdlicka's work. Duplication occurs when the ability of the previously functional
growth cartilage, described by Professor Doskocil, MD, DSc in 1987, overwhelms the remodelling
processes, so that a new - secondary - condyle is formed before the original one can be stretched
to its original position. Its contact with the base of the skull creates an additional articular fossa
(neocotyl) that corresponds faithfully to the sheathed articular head.

During the 1980s, the author was involved in the State Research Task “Biomechanics of Man’, and in
the subtask “Biomechanics of the Facial Skeleton’, he investigated the influence of force transmis-
sion in the facial skeleton. It turned out that loading one half of the jaw leads to twice as much
stress as on the unloaded side. Based on the findings and clinical observations, with the aim of early
detection of post-injury deformities and their development, he developed an original treatment
method - controlled jaw remodelling. Experience has shown that with physiologically permissible
dynamically graded overloading, using a spring apparatus of its own design, the shape and position
of the dislocated condyle is more rapidly and perfectly modified.

Keywords: bifid (double) mandibular condyle, fracture, mandibular asymmetry, facial deformity,
etiopathogenesis, controlled jaw remodelling

uvoD

Zajimavou anomalii, do té doby unikajici pozornosti, nalezl antropolog ¢eského ptvodu doktor
Ales Hrdlicka (1869-1943) na 21 lidskych dolnich celistech v podobé zdvojeni kloubniho vybézku,
Castéji jednostranné. Rozstépeni se tykalo kloubni hlavice a prevézné slo o Celisti Zenské (obr. 1a, b).
Jednalo se o pozlistatky bélocht (2), americkych indian( (8), indiand Starého Peru (10), Eskymaku
(10), pGvodnich obyvatel ostrova Kodiac (4), Cifana (4) a Mongola (16). Zastoupeno bylo 13 zen
a 8 muz(, v 3 pripadech $lo o oboustranné zdvojeni. Hrdlicka uvadi, ze podobnou anomalii nalezl
i u goriliho samce, jinak se s né¢im podobnym u primatd ¢i savcl nesetkal (16). Pro tuto vadu
nenalezl vysvétleni, nebyla nikde popsana, dokonce ani v antropologii. Soudil, Ze se nebude jednat
o nasledek urazu. Pfi¢inu rozstépeni kondylu vidél Hrdlicka v tom, Ze jedna z akcesornich chrupavek
jevi poruchu cévniho zasobeni v centru hlavice. To ma za nasledek jeji nerovnomérny rdst, proje-
vujici se rGzné hlubokou ryhou uprostied a na samém vrcholku hlavice. Avsak pfipousti moznost
néjakého mechanického zasahu v obdobi osifikace této ¢asti mandibuly. Zdvojeni hlavice se odrazi
koresponduijici facetou i na kloubni jamce, eventualné na jejim hrbolku (obr. 1¢, d). Hrdlicka navr-
huje termin benigni patologie a sou¢asné upozoriuje, ze kloub se pfizplsobuje zménénym podmin-

39 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 1/ POHYBOVE USTROJI, ro¢nik 28, 2021, €. 1



Obr. 1a: Dospéla Zena - béloska 441" (Zdroj: Hrdlicka A., 1)

Obr. 1 b: Vlevo: nedospély muz - indian, Old Peru; Vpravo: dospéld Zena — Eskymacka (Zdroj: Hrdlicka A., 1).
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Obr. 1¢, d: Vlevo: Dospéla Zzena - indianka, Old Pueblo,
4239",457". Vpravo: Zdvojené vedle sebe umisténé kloub-
ni jamky kopiruji povrch hlavic (Zdroj: Hrdlicka A., 1).

kam. Nevylucuje, ze postizeni jedinci méli rizné tézké potize, coz zdlivodnuje nalezem zdvojenych
kloubnich jamek.

Soucasné poznatky a nas prinos k problematice

Pro anomdlii se uziva z latiny odvozeny vyraz ,bifid", neboli ,rozstép na dvé ¢&asti”. Odtud popis
zdvojeni mandibuldrniho kondylu s ryhou/Zldbkem mezi obéma hlavami. V literatufe prevladaji
dvé varianty ,bifid mandibular condyle” (BMC), kde hlavy mohou byt orientovény bud' anteropo-
steriorné nebo mediolateralné, ryha mezi duplikacemi mize byt jasné zietelna ¢i jen naznacena.
Po Hrdlickovi se cela fada autord vénovala nalezdim takto deformovanych kloubnich hlavic. Pfi¢inu
anomdlie se v roce 1957 pokusil vysvétlit Blackwood (4). Histologicky vysetfil 10 lebek fétl ve stafi
od 8 do 28 tydnu a zjistil, Ze priblizné ve 20. tydnu intrauterinniho Zivota se poprvé objevuji fibrézni
septa v kloubni chrupavce, ktera zasahuji rdzné hluboko do drené vyvijejici se vétve mandibuly.
Blackwood usuzuje, Ze mozna perzistence nékterého z téchto sept, ¢i ruptura jeho cévy mize zpu-
sobit poruchu osifikace kloubniho vybézku a nasledné jeho rozdvojeni. Pfi nasem vyzkumu, resiciho
otazku vyvoje sekundarniho kloubniho vybéZzku u déti, nalezl Doskocil tato septa jesté pred 20.
tydnem intrauterinniho Zivota, a souhlasi, Ze jedno z téchto sept - jakozto méalo mechanicky odolna
komponenta mandibuly - se mize pfetrhnout v disledku velkého namahani, a dat tak vznik dvo-
jitému kondylu mandibuly (8, 9, 10). Dodava, ze teoreticky by se dalo predpokladat, ze nasledkem
defektniho vyvoje takového septa mlze vzniknout vrozeny condylus bifidus i bez vlivu mechanic-
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Obr. 2: Schéma vyvoje zdvojeného kondylu. Divka 6, 4 rokl (Zdroj: Lund K., 14 — upraveno autorem; Ramba, J., 30).

kého namahani. Do roku 2008 bylo zvefejnéno 79 praci o nalezech této anomalie, do roku 2010 se
pocet zvysil o dalsich 69 (Balaji (2, 3), Faisal (11), Farmand (12), Gulati (14), Tanner (32). Statisticky
prehled od Sahmana (27) uvadi, Ze mezi lety 2001 az 2010 bylo zaznamendno 20 pfipadl zdvojeni
jako nasledek traumatu, zatimco v opa¢ném pfipadé slo o 58 pacientd, kde se nic neprokazalo.

Je zajimavé, ze vsechny piehlédnuté prace uvadéji, Ze neni zndma etiopatogeneze této malo obvyk-
Ié anomadlie. Celd fada autor(l soudi, ze pficin mdze byt celd fada, od mozné vyvojové odchylky,
pres zlomeniny kondylu, pfipadné perinatalni poskozeni porodnickymi klestémi, ¢i jde o nékterou
z forem teratogenni embryopatie, nasledek prodélané infekéni choroby nebo iradiace, pfipadné

Obr. 3: Muz, 64 let, sesunuté ¢asti hlavic (Zdroj: Tanner J. M., 10).
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Obr. 4: Divka, 14 let. Anteroposteriorni postaveni hlavic (Zdroj: Faisal M., 8).

provedené kondylektomie. Prdce Tomagniniové a kol. (34) je zrejmé posledni, kterd poznamenava,
Ze etiologie zlstava kontroverzni, ackoli je predpoklad traumatického nebo vyvojového plvodu.
Sala-Pérez (28) demonstruje 28letého muze, u néhoz byl nalezen zdvojeny kondyl. Anamnesticky slo
o porod klestémi z ddivodu hrozici hypoxie mozku. Vétsina autor(i se podle svych zkusenosti priklani
k ndzoru, ze pfic¢inou rozdvojeni kondylu je prodélané trauma, nebo jde o dosud nepoznanou vyvo-
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jovou anomdlii. Je pozoruhodné, Zze do dnesnich ¢ast nebyla dostate¢né vyhodnocena Lundova
monografie (1974) zabyvajici se rGstem mandibuly v souvislosti s remodelaci zZlomenin kondyld
u déti. Lund (21) v souboru 38 déti demonstruje 6,5letou divku, kterd utrpéla nizkou zlomeninu
s medialni dislokaci, kde Glomky sviraly uhel 95 °. O pét mésici pozdéji byla angulace pfihojeného
kondylu jiz 75°, a zde se zastavila. Za dalSich deset mésicl byl jiz patrny nardst sekundarni hlavice,
a to v plvodni ose. Rentgenologické sledovani postupné remodelace skoncilo po 51 mésicich néle-
zem definitivniho tvaru a velikosti zdvojeného kondylu (obr. 2). Lund zavadi termin: Y tvarovany
kondyl. Kazdopadné je zajimava pestrost ptiznakd, které zdvojeni provazeji. Tanner (32) referuje
0 64letém muzi, ktery si stéZoval na obc¢asné bolesti v pravém celistnim kloubu (na stupnici bolesti
hodnoceno 9-10). Panoramaticky snimek odhalil zdvojené kondyly na obou stranach. CT vysetieni
(axialni i koronarni projekce) ukézalo detailni obraz rozdvojeni. Obé mensi nefunkéni sekundarni
hlavice byly uloZzené anterolateralné, coz bylo dokonale patrné na 3D zobrazeni. Zajimava je dobra
pohyblivost tvarové shodnych hlavic s maximem otevieni Ust na 50 mm se stfedné vyraznou
krepitaci vlevo, vpravo bez zvukovych fenomenu. Laterdlni exkurze Celisti do pravé strany ¢inila 10,
na opacnou stranu jen 4 mm (obr. 3). Faisal (11) popisuje 14letou divku, kterou vysetioval s tupou,
stale se zhorsujici bolesti a otokem v oblasti levého celistniho Ghlu, kdyz tfi mésice predtim byla
provedena extrakce prvniho dolniho molaru. Provedena snimkovani odhalila anteroposteriorni
zdvojeni levého kondylu a soucasné byla zjisténa zlomenina v Uhlu Celisti (obr. 4). Dal3i pacientkou
je 12leta divka s lehkou asymetrii obli¢eje a podezienim na kloubni ankylézu. V anamnéze bylo
blize nespecifikované trauma v raném détstvi, s pozdéjsi pozvolné se vyvijejici deviaci Celisti doleva
a provazenou obtiznou mastikaci. Vysetfeni odhalilo mediolateralni zdvojeni pravé kloubni hlavice
(obr. 5). Gunduz (15) prezentuje 46letou Zenu s bolestmi a lupanim v celistnich kloubech. Uvedla,
Ze neprodélala zadné trauma, zlomeninu, infekci a neméla zadné symptomy ve vztahu k zublm.

Obr. 5: Divka, 12 let, Mediolateralni zdvojeni hlavic (Zdroj: Faisal M., 8).
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Obr. 6: Zena, 46 let. Mediolateralni zdvojeni. VertikéIné orientované rameno celisti levé strany. Bifurkace z&asti vypl-
néna kosti (Zdroj: Gunduz K., 15) Pravdépodobnd asymetrie mandibuly (15 - Gprava Ramba) (autor).

CT nélez je pozoruhodny nejen proto, Ze objasfuje pfi¢inu potizi pacientky, ale odhaluje i dalsi
anomalii, kterd je ndm znédma. Rozdilné je postaveni Celistnich ramen, zatimco vpravo je vyhnuti
anatomicky obvyklé, vlevo tomu tak neni, je ve vertikdlni poloze. | kdyz brada neni zachycena, Ize
soudit, Ze bychom ji na dalsich fezech zachytili uchylenou do levé strany. CT nalez je nazornou
ukdzkou, Ze pacientka v détstvi utrpéla uUraz, kdy prevazné kousala a Zvykala na pravé strané, kde je
zobrazen mohutnéjsi m. maseter. Obrys mékké tvare to jen dokresluje. Zajimavosti je i mozny dikaz
funkénosti rdstové chrupavky vyplnit klinovity prostor mezi hlavicemi, ukazuje to na snahu mladého
organismu o restituci ad integrum (obr. 6).

Neves (22) prehlédl 350 panoramatickych a CT snimkd, a nalezl ¢tyfi pfipady medio-lateralné zdvo-
jenych kondylG. U tii zen (23-51 let) a jednoho muze (72 let) bylo v anamnéze trauma, vsichni byli
bez potizi. V praci jsou demonstrovany snimky 25leté Zeny s postizenym levym kondylem. Na tfech
korondrnich snimcich CT je zachyceno zdvojeni levého kondylu, kde na prostfednim snimku je
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Obr. 7: Zena, 25 let. Zdvojeni vlevo (Zdroj: Neves F,, 16). Vpravo deviace kondylu lateralné s angulaci 55 - nalez autora;
Ramba J,, 30).

Obr. 8: Zena, 31 let. Trojity kondyl pravé strany uptesnény 3D rekonstrukci CT (Zdroj: Sezgin 0., 21).
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Obr. 9: Zena, 20 let. V bifurkaci patrny tfeti vybézek jiné denzity (Zdroj: Sala-Pérez S., 13).

medialni obrysova linie pferusena v oblasti kréku. Ze by nezachycena tieti hlavice? Nasi pozornost
si zaslouzi i opacna strana snimkd, kterou autofi nevyhodnotili. Pravy kondyl se zietelné mensi
hlavici je vyhnuty laterdinim smérem pod Ghlem 24°. Podle nasich zkusenosti jde o nasledek nizké
zlomeniny v bézi kondylu, kde v pribéhu hojeni doslo k atrofii kloubni hlavice (obr. 7). Lopéz-Lopéz
(20) shromazdil 30 ptipadl zdvojeni, publikovanych Sestnacti autory béhem poslednich deseti let,
kde bylo zastoupeno jedendct déti ve véku 5-17 let, u deseti bylo v anamnéze trauma. Szenpétery,
Kocsis a Marcsik (31) informuji o vysetfeni 1 882 prehistorickych a historickych lebek. U 2 077
kondyl(i nalezli sedm zdvojeni. U jedné celisti bylo na obou stranach. Autofi predpokladaji, ze
v pfipadech, kde rozdvojené hlavice jsou v anteroposteriornim postaveni, jsou pfi¢inou zliomeniny
v ¢asném détském véku, a tam kde jsou umisténé mediolateralné, je na viné perzistence nékterého
ze sept v kloubni chrupavce. Zajimavosti, ziskané prehledem literatury, nekonci. V roce 2003 jako
prvni v historii, referovali Artvinli a Kansu o 25leté Zzené, kterd ve tiech letech upadla na oblicej, u niz
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Obr. 10: Zena, 34 let. Vice¢etné vybézky pravé kloubni hlavice (Zdroj: Sahman H., 11).

nalezli trojity kondyl, vpravo pak dvojity (1). Doporucuji uzivat termin ,trifid”. O dva roky pozdéji
Cagirankya a Hatipoglu ucinili stejny nalez na pravé strané u zeny, kde pozorovali asymetrii obliceje,
a uchylovani ¢elisti pfi otvirani ust (5). Udajné neslo o trauma, neprodélala infekci a neslo o radia¢ni
z4téz. Sezgin a Kayipmaz uvadéji 31letou Zenu, u které byla pozorovéna exkurze Celisti do pravé
strany, bolesti ¢i zvukové fenomény neméla (29). V jedendcti letech byla Gcastnici dopravni nehody,
utrpéla blize nespecifikované trauma hlavy a krku, a nékolik dalsich tydn( méla bolesti pfi jidle. Pri
vysetfeni byly nalezeny tfi oddélené hlavice lokalizované anteriorné, posteriorné a medidlné. Tvar
kloubni jamky odpovidal abnormalni kondylarni morfologii. (Obr. 8).

Obrazek trojitého kondylu pravé strany u 20 let staré zeny, s klinicky némou anamnézou nachéazime
v praci Sala-Péreze (28). Maximum otevfeni Ust Cinilo 47 mm s lehkou deviaci Celisti doprava, late-
ralni exkurze na stejnou stranu a doleva ¢inila 12, resp. 11 mm. S trojitymi kondyly jsme se dosud
nesetkali, ale z obrazku se zd3, Ze prostfedni vybézek je jiné denzity, mozna dukaz aktivity dosud
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Obr. 11: Muz, 34 let. V détstvi pad na oblicej. Oboustranné rozlomeni hlavic s posunem Glomkud anteriorné (Zdroj:
Ramba, J,, 30).

funkéni rastové chrupavky vyplnit mezeru v bifurkaci (obr. 9). Téméf shodny obraz nachazime
u Corchera-Martina a kol.,, kde na MR zdvojeného anteroposteriorniho kondylu je i na reprodukci
patrny, v bifurkaci se nachézejici stin nizsi denzity (6). V roce 2011 Warhekar a kol., Zjistili stejné
deformované kondyly u 37leté Zeny, kterd nejprve negovala jakykoli Uraz, az jeji rodic¢e uvedli Ze
ve tfech mésicich spadla z vysky 3,5 metrd (35). K viditelnému zranéni nedoslo, Iékaiské vysetfeni
nebylo provedeno. O dva roky pozdéji Jha, Khalid a Sahoo, jako Sesti v poradi, uvedli 6leté dité, jez
dva roky predtim utrpélo uraz obou kondyl(, po kterém se vytvofila i oboustranna ankyldza (17).

Ale v roce 2011 publikuje Sahman a kol. (27) zatim ojedinély pfipad ¢tyfnasobné rozdélené pravé
hlavice u 34leté Zeny, s klinicky némou anamnézou a maximalnim otviranim Ust na 44 mm, pficemz
pravy m. maseter byl jen jemné palpovatelny. Autofi hovofi o ,tetrafid” kondylu. Podle tvaru hlavice
soudim, Zze mohlo jit o nasledek traumatu povrchu hlavice (obr. 10).

Za zminku stoji i rozpor v tom, co je v literatufe povazovano za ,pravé” rozdvojeni kondylu. V roce
2008 prichazi Dennison (7) s ndzorem, ze ,true” bifid mandibular condyle znamena rozdéleni hlavice
v sagitalni roviné, neboli mediolateralné, ale dodava, ze etiologie je nezndma a nejistd je i patoge-
neze. Zda se v3ak, Ze na zacdtku vieho stélo trauma pfi uZiti porodnickych klesti. P¥i vysetfeni 107
jedincd nalezl zdvojeni kondylu v 10 pfipadech. O dva roky pozdéji Lopéz-Lopéz (20) deklaruje, Ze
bez ohledu na prostorovou orientaci normalni a sekundarni kloubni hlavice pfipojené na kré¢ek kon-
dylu, by mély byt pravé tyto povazovany za ,true” bifid mandibular condyle (BMC).
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Obr. 12: Muz, 32 let. Anteroposteriorni postaveni hlavic (Zdroj: Gulati A., 12).

Vlastni pFinos k problematice

Dosavadni nalezy zdvojenych hlavic mGzeme roztfidit do nékolika skupin. Do prvni skupiny lze
zaradit nélezy s rGzné hlubokou ryhou, majici plvod v porusené osifikaci, ale mdzeme i uvazovat
o zhojeném neuplném rozlomeni hlavice. Dale jde o ty pfipady, kdy hlavice je UpIné rozlomena
a jedna (jeji) ¢ast z velké casti prekryva druhou, piipadné trauma je potvrzeno, nebo naopak. Jde
o nélez u dvou dospélych muzd, zjistény pfi nahodném snimkovani. (13) Podobné jako i u Tannera
(27) (obr. 3), kde odlomené ¢&asti obou hlavic se sesunuly a symetricky pfihojily v oblasti krc¢ku.
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Obr. 13: Dospélé zeny, Cinanky (Zdroj: Hrdlicka A., 1).
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Obr. 14a, b: Asymetrie Celisti na strané zdvojenych kondyl(. Zleva: Zena - béloska, US; Mongol; Eskymdk; indian ze
Starého Puebla (Zdroj: Hrdlicka A., 1).

52 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 1 / POHYBOVE USTROJI, ro¢nik 28, 2021, ¢. 1



Obr. 15 a: Dvé jamky na kloubnim hrbolku.

Stejny mechanismu remodelace predpokladame u naseho 34letého pacienta, ktery v détstvi spadl
na oblicej (obr. 11), nebo 16letého chlapce (25). Do druhé skupiny Ize zafadit Urazy, kde vétSinou slo
o nerozpoznané zlomeniny, které se v prlibéhu vyvoje ditéte projevi zdvojenim hlavice a asymetrii
obliceje. Prace Stadnického (30) je jasnym dlikazem, kdy rodice vyloucili moznost jakéhokoli zranéni
¢i chirurgického zakroku u své trileté dcery. A na dalsi otazku jak probihal porod, znéla odpovéd: slo
o porod klestémi. Oproti tomu Thomason s Yusufem v roce 1986 (33) poznamenavaji, Ze z dosud
popsanych 28 pfipadl zdvojeni, jich bylo 6 u Zijicich. Sami uvadéji divku, kterd ve svych ¢trnacti
mésicich upadla a utrpéla vysokou zlomeninu levé hlavice, zatimco pravy kondyl byl dislokovan
anteriorné, nalez doplriovala lomna linie brady. Lé¢ena byla konservativné. Teprve v 5 letech byla
pozorovana asymetrie pravé tvare.

Dostavame se k dalSim dvéma skupinam, treti a ctvrté, které jsou doposud nevyjasnénou anomalif
odborné literatury a byvaji ozna¢ované jako pravy ,bifid condyle“(BMC).
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Obr. 15b: Zdvojeni kondylu, pohled zezadu.

Do treti skupiny patfi ty nalezy, kde hlavice je rozdélena na dvé ¢asti: ventralni a dorzalni (antero-
posteriorni). Ze zkusenosti se zlomeninami u déti soudim, Ze v nékterych pripadech jde o nasledek
urazu, kde doslo k dislokaci kloubniho vybézku ventralné pred kloubni hrbolek. Dalsi ¢ast narostla
druhotné a je orientovana do plvodni jamky. Klasickym pfikladem je prace Gulatiho (32), ktery
referuje o 32letém muzi, ktery rok predtim utrpél zlomeninu téla mandibuly, a od té doby ma trvalé
bolesti pfi Zvykani a obtizné otvira usta. CT vysetfeni odhalilo nepoznanou zlomeninu v podobé
zdvojeného kondylu na pravé strané, kde odlomena ¢ést je umisténa pied hrbolkem, druha smé-
fuje do kloubni jamky (obr. 12). Tento typ nalézéme i v Hrdlickové kolekci na hlavici Zeny ¢inského
pavodu (No. 364, 458), rozdélené na dvé casti s 2,5 mm hlubokym zafezem. Na predni poloviné
pravé hlavice je uprostfed mélka jamka, kterd koresponduje s vypouklou pfedni hranou kloubniho
hrbolku zeniny lebky. Do ctvrté, daleko pocetnéji referované skupiny patfi piipady, které z vétsi casti
uved| Hrdlicka a kde naopak je hlavice z frontélniho pohledu rozdélena rizné hlubokou ryhou na
dvé casti: lateralni a medialni (obr. 13). Jde o anomalii, kterd je nam znama z dlouhodobého sle-
dovani zlomenin obli¢ejového skeletu u déti, a kterou vysvétlujeme nasledovné. Diive nez v misté
odlomeni naroste chybéjici ¢ast kloubniho vybézku, vétsinou medialné sklonéného, (nékdy i vice
nez 90°), zpomali se rlst prislusné poloviny dolni ¢elisti, takze vznikne zcela typicka pourazova ris-
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Obr. 15c: Zdvojeni kondylu, pohled zeptedu. (Zdroj: Jordana X., 33).

tova asymetrie mandibuly, kterd je patrna i z obrazkd prevzatych od Hrdlicky (obr. 14 a, b). Proto je
nutné zobrazovat a hodnotit celou elist.

K zdvojeni hlavice dojde tehdy, kdy schopnost ristové chrupavky v misté kondylarniho krcku
prevazi nad remodela¢nimi pochody (proces resorpce a apozice), takze dojde k vytvore-
ni sekundarniho kloubniho vybézku dfive, nez se dislokovany vybézek staci napfimit do
ptivodniho postaveni. Pfi kontaktu s lebni spodinou vznikne dalsi kloubni jamka. (Pozn. analogie
se vznikem neoacetabula u nelécené vrozené luxace kycelniho kloubu). Ztratou kloubni integrity
neboli kongruence (vztah kondyl-kloubni jamka) dojde k poruse geometrie mandibuly a k atrofii
zvykacich svalll postizené strany, kterd prestala byt zatéZzovana kousanim a zvykanim. Nejprve
z dlivodu bolesti, pozdéji jiz ze zvyku (23, 24, 25).

Prokazali jsme, ze funkéni odleh¢eni poranéné strany zde hraje velmi podstatnou roli. Biomechanické
modelovani ukazalo pravy opak, pdvodné poranénou stranu je nutné dynamicky pretézovat (25).
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Obr. 16: CT - koronarni fez. Pravé rameno ve vertikalnim postaveni, kondyl vyhnuty laterdlné s vyrazné hypoplastic-
kou hlavici. Smérem medialnim je patrny podlouhly stin s nizkou denzitou, rozsahem odpovidajici velmi prostorné
kloubni jamce. Asymetricky se jevi i dolni obrys téla kosti klinové. Nalez odpovida charakteristickym pourazovym
deformacim po zlomeniné kondylu. (Zdroj: Levorova J., Machon, V., Foltan, R., 16).

Podobna situace nastane, kdyz se dislokovany kloubni vybézek resorbuje nasledkem ztraty kostniho
kontaktu a cévniho zasobeni. Po nékolika mésicich dochézi k nardstu nového, sekundarniho kondy-
lu, ktery je kratsi, ma deformovanou hlavici s oplosténou kloubni ploskou, s okrajem vytazenym do
hrany. Dalsi rozdil je v kratkém rameni celisti, které postrada obvyklé laterdlni vyhnuti. Pribézné se
prizptsobuje i kloubni jamka, coZ sméfuje k obnoveni integrity celistniho kloubu. V tomto obdobi
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Obr. 17: Pruzinovy aktivator (Autor: Ramba J., 1988).

pozorujeme pfi maximalnim otevieni Ust rlizné vyrazné uchylovani celisti k plivodné poranéné
strané. Jde o porusenou neuromuskularni rovnovéhu jednak na podkladé postupné atrofie obou
pterygoidnich svall (pozdéji i dalsich svall Zvykaciho aparétu), jednak zménou Uhli svalovych tahi
postizené strany. Vlivem zpomalenych az zastavenych remodelacnich pochodd (na podkladé nedo-
stateCného a nespravného funkcniho zatizeni mandibuly i porusené rlistové potence v oblasti novo-
tvoreného kondylu) dochazi k opozdovani rdstu a k pomalému, le¢ progresivnimu rozvoji deformace
mandibuly. Nezatézovana stejnd polovina horni ¢elisti (spolu s licni kosti) zaostava také. Kone¢nym
vysledkem je jednostranné zizeni v nékterém priméru celé hlavy, vyviji se plagiocefalie, zavisla i na
véku ditéte v dobé Urazu. Zvlasté se zvyrazni v dobé prvniho rlstového ndrazu (spurtu) mezi 5.a 7.
rokem. Pravé v rlistovych zrychlenich mize kloubni vybézek rist smérem na kloubni hrbolek; potom
na kosternich pozustatcich nachazime jeho oplosténi, prekryté novou mensi kloubni jamkou. Tato
druhotné vytvorena jamka odpovida svym tvarem i velikosti mutilované hlavici (23, 24).

Obdobny pfipad uvadi Jordana s kol. (18), ktefi pfi archeologickych vykopavkach nalezli kostru
asi 30letého muze, na jehoz levém kloubnim hrbolku byly situovany dvé vedle sebe orientované
kloubni jamky, které vérné odpovidaly zdvojenému kondylu, jehoz lateraIni ¢ast byla vyrazné mensi,
artikulace se posunula frontdlné a medialné (obr. 15 a, b, c).

Opétovné zdUrazrujeme nutnost zobrazeni celé celisti (vCetné brady), prohlédnout a odedist sérii
zhotovenych CT fezU. V zcela odlisné odborné problematice Levorovd, Machori a Foltdn (19) doku-
mentuji CT obraz levého kloubu v korondrni roviné (zde jako obr. 2), pficemz se nezminuji o pro-
tilehlé strané, kde jsou patrné vyznamné tvarové zmeény. Pravy kondyl s hypoplastickou hlavici je
vychylen lateralné s angulaci 15° (obr. 16). (Stejny obraz nalézame u Nevese (22), (obr. 7). Medidlné
od kondylu je patrny podlouhly stin s nizkou denzitou, rozmérem odpovida prostorné kloubni
jamce. Asymetricky se jevi i dolni obrys téla kosti klinové. Nalez je typicky pro rlistovou asymetrii
dolni ¢elisti po zlomeniné kondylu.
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Inicialni stadium je charakterizované funké¢ni uchylkou mandibuly (zvlasté vyraznou v maximu
otevieni Ust) a svalovou ochablosti z ¢astecné in-aktivity (dané jednak vlastnim drazem, jednak
soustavnym a zafixovanym odlehc¢ovanim dané poloviny celisti pfi zvykani).

Stadium rozvijejici se asymetrie mandibuly (zatim bez znatelného postizeni stfedni tietiny obli-
ceje). Kromé funk¢ni tchylky mandibuly a svalové atrofie nachazime posun dolniho zubniho stiedu,
nékdy jiz i zkfizeny skus se singuldrnim antagonismem, uchyleni brady.

Stadium rozvinuté asymetrie obliceje. Pfi pohledu zpfedu na lebku, Ize asymetrii obli¢eje (i celé
lebky - plagiocefalii) vyjadfit proloZzenymi rovinami - frankfurtskou horizontalou, okluzni rovinou
a porovnat s tangentou dotykajici se bradové ¢asti mandibuly. Sklon vSech téchto rovin smétuje
do strany s postizenym ¢elistnim kloubem. Rozdil v utvareni a velikosti jednotlivych partii obliceje
podle jeho stfedni roviny je jiz natolik ndpadny, Ze Ize hovofit o facidlni hypotrofii.

Biomechanoterapie - prevence facialni hypotrofie

Lé¢bu neprodlené zaméfujeme k odstranéni uchyleni mandibuly (Uchylka diagonalni), nebo jiz
i maxily (ichylka paralelni) se soubéznym posilovanim oslabené svaloviny. Vychazime pfitom
z anatomicko-fyziologickych znakd véku ditéte. Zplsob ndmi navrhované lécby zavisi na rozvoji
asymetrie v dobé jejiho podchyceni. Velmi prospésnou se ukézala aktivné pasivni fysiologicky pfi-
pustna mechanoterapie, zaloZzend na principu odstupriovaného dynamického pretéZzovani chrupu
a oblicejovych kosti, pomoci pruzinového aktivatoru vlastniho provedeni (obr. 17). Dynamicky
odstupriovanym pretézovanim dochazi k rychlejsi a dokonalejsi Upravé tvaru a postaveni disloko-
vaného kondylu (26).

Navod k pouziti pruzinového aktivatoru

Po nasazeni individualné zhotoveného pfistroje, za¢ne dité pomalu a plynule stla¢ovat pruziny do
unavy zvykacich svald, pfitomny rodi¢ zaznamena dosazeny cas. Po dvou az tiech dnech odpocinku,
se zahdji 1é¢ebné pretéZovani polovinou naméfeného ¢asu. Nasledujici tyden se pfipocte 20 vtefin,
s kazdym dalSim tydnem se cviceni prodluZuje aZ na dosazeni plvodné naméreného casu. (Priklad:
6 min. - 3 min. - 6 min.).

Pozndmka. Pokud se objevi bolest z pretizeni svall, vycka se do zklidnéni, na zbytek tydenniho cyklu
se snizi o 20 vtefin.

DOSAZENE VYSLEDKY

V pribéhu osmdesatych let se autor zapojil do Statniho vyzkumného ukolu ,Biomechanika ¢lové-
ka” a v dil¢cim ukolu ,Biomechanika obli¢ejového skeletu” zkoumal vliv pfenost sil v obli¢ejovém
skeletu. Vlivem dokonalé konstrukce lebky, vybavené pilifi a klenbami, se pomérné velice rychle
prendsi sila vznikajici pfi mastikaci. Ukazalo se, Ze zatéZovani jedné poloviny celisti vede k dvojna-
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sobnému namahani, nez na strané nezatézované. Na zdkladé zjisténych poznatkl autor zaved| do
praxe fizenou remodelaci pomoci dynamicky odstupriované zatéze u hrozicich ¢i jiz probihajicich
anomalii obliceje. Nejvice zkusenosti bylo ziskano u pacientd s dislokovanymi zlomeninami kloub-
nich vybézkl dolni celisti. K porovnani rychlosti a kvality probihajicich remodelacnich pochodt byla
pouzita Lundova klasifikace zlomenin. Z jeho souboru 38 déti bylo pro tcely studie vybrano 5 paci-
entd, u nichz jsme méli moznost porovnat i obrazovou dokumentaci s 27 nasimi détmi shodného
véku i typu zlomeniny. Vysledky svéd¢i pro navrzenou a léty provéfenou metodu funkéni adaptace
dislokovanych zlomenin kloubnich vybézk(. Oproti kontrolnimu souboru remodelace probéhla
o polovinu az o dvé tfetiny rychleji a také tvarové dokonaleji. Uvadény pocet 27 déti byl soucasti
souboru 106 lécenych déti na Détské stomatologické klinice 2. LF UK a FN v Motole.

ZAVERY

Asi 55-60 % vSech poranéni obli¢ejového skeletu u déti pfedstavuji zZlomeniny dolni ¢elisti, pficemz
ve 25-30 % byva poranény kloubni vybézek. Pfevazna cast téchto zlomenin vznikd pfi zevnim
nasili na bradu. Vaznym a dosud zcela nedocenénym nebezpecim pro vznik vyraznych oblicejovych
deformit, jsou zlomeniny kloubnich vybézk(. Nepoznané zlomeniny kloubnich vybézkl se ¢asto
vyskytuji u poranéni mékkych tkani brady. Mize jit o pouhou kontuzi s hematomem, exkoriaci, ale
i rizné rozsahlou laceraci. Zlomeniny se tak stavaji klinicky némymi, nékdy je nelze zjistit ani na
zakladnich snimcich lebky, které se po Uraze provadéji. Proto byl na$ zdjem zaméren na objasnéni
etiopatogeneze pourazovych zmén s cilem vcasné diagnostiky hrozicich deformaci a jejich rozvoje,
které negativné ovliviiuji psychiku ditéte.

Shrnuti etiopatogeneze

I.  Ke zdvojeni hlavice dojde tehdy, kdy schopnost rlistové chrupavky v misté kondylarniho
krcku prevazi nad remodela¢nimi pochody (tj. procesy resorpce a apozice), takze dfive (nez se
dislokovany vybézek staci napfimit do pivodniho postaveni) dojde k vytvoreni sekundarniho
kloubniho vybézku.

Il.  Dfive nez v misté odlomeni naroste chybéjici ¢ast kloubniho vybézku, ktery je vétSinou medi-
alné sklonény (nékdy o vice nez 90°), dojde ke zpomaleni ristu prislusné poloviny dolni Celisti,
takze vznikne zcela typickd pourazova riistova asymetrie mandibuly, kterd je patrna z obrazk{
prevzatych od Dr. Hrdlicky (viz. vyse, obr. 14 a, b).

ll.  Ztratou kloubni integrity (vztah kondyl-kloubnijamka) dochazi k naruseni geometrie mandibu-
ly a k atrofii zvykacich svalQ postizené strany, kterd prestala byt zatéZovana kousanim a zvyka-
nim, a to primarné z dlivodu bolesti a pozdéji jiz ze zvyku.

IV.  Pfi kontaktu s lebni spodinou vznikne dalsi kloubni jamka.

V. Kloubni vybézek se resorbuje nasledkem ztraty kostniho kontaktu a cévniho zasobeni (vyzivy).
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VI.  Po nékolika mésicich dochdzi k narlistu nového, tj. sekundarniho kondylu, ktery je kratsi a ma
deformovanou hlavici s kloubni ploskou, s vytazenou okrajovou hranou.

VII. Vlivem zpomalenych az zastavenych remodelac¢nich pochodl (na podkladé nedostate¢ného
a nespravného funk¢niho zatizeni mandibuly i porusené rdstové potence v oblasti novotvo-
feného kondylu), dochazi k opozdovani rdstu a k pomalému, avsak k progresivnimu rozvoji
deformace mandibuly.

VIIl. V dobé prvniho rdstového spurtu mezi 5. a 7. rokem, muize kloubni vybézek rist smérem na
kloubni hrbolek. Poté na kosternich pozlistatcich nachazime jeho oplosténi, prekryté novou
mensi kloubni jamkou.

Vyznam biomechanickych vliva

Vicecetné rozstépy mandibularniho kondylu jsou disledkem komplexnich biomechanoche-
mickych poruch, majicich rdznorodé priciny a odlisné casové pribéhy, které je nutné analyzovat
pro exaktni védecké poznani etiologie poruch a pro objektivni zdlivodnéni procesi adaptace
(porusenych tkani). Z biomechanického pohledu vzdy jde primérné o dosazeni nové dynamické
rovnovahy v narusenych pojivovych tkanich, resp. o vytvoreni novych fyziologicky pfijatelnych
napjatostné-deformacnich poli, zajistujicich, pfispivajicich a blizicich se geneticky predetermino-
vanym funkcim.

poruch:
1. Dominantni poruchy genetické, majici v pojivovych tkanich dlouhodoby vyvoj.

2. Dominantni lokalni poruchy v mékkych a zejména v tuhych pojivovych tkanich (v osteoporo-
tické spongidzni kosti) v ¢asovych horizontech desitek mésic(l.

3. Dominantni nahlé traumatické udalosti v ¢asovych jednotkédch mésicli pro adaptace pojivo-
vych tkani na nové (tvarové, silové a momentové) konfigurace skeletu.

Etiopatogeneze rozstépi mandibularniho kondylu jsou z biomechanického pohledu primar-
né ovlivnény:

a) porusenim geometrické symetrie komponent oblic¢ejového skeletu;

b) narusenim fyziologicky predeterminovanych napjatostné-deformacnich poli v pojivovych tka-
nich, resp. v naruseni velikosti dovolenych silovych a dovolenych momentovych ucinkl pfi
kousani a zvykani;

c) mikro/makro poruchami v kostni tkani mandibuly, zejména v oblasti mandibularnich kondyla.
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Rizena remodelace ¢elisti

Autor vyvinul originalni l|é¢ebnou metodu. Zkusenosti ukazaly, ze pfi fyziologicky piipustném dyna-
micky odstupniovaném pretézovani za pomoci pruzinového aparatu vlastniho provedeni dochazi
k rychlejsi a dokonalejsi Upravé tvaru a postaveni dislokovaného kondylu.

Dosazené vysledky v traumatologii obli¢ejové kostry, tymem détské stomatologické kliniky 2. Iékaf-
ské fakulty Univerzity Karlovy, ukazaly na Siroké spektrum cinnosti a vysoké odbornosti. Jedine¢nost
se ukazala pfedevsim v tom, Ze nebyla sméSovana s kurativou a vyzkumem dospélych. Proto také
mobhla byt poznana etiopatogeneze anomdlie, nad niz si zahrani¢ni odbornici desitky let dmou hlavu.

Podékovani

za upresnéni etiopatogeneze zdvojeni mandibularnich kondyl z biomechanickych aspektd patfi
panu prof. Ing. Miroslavovi Petrtylovi, DrSc.
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PUVODNI PRACE | ORIGINAL PAPERS

DE QUERVAINOVA CHOROBA - OPERACNI LECBA FORMOU
OTEVRENE DEKOMPRESE

DE QUERVAIN’S DISEASE - OPERATIVE TREATMENT USING
OPEN RELEASE

Funda Jifi

Ortopedicka ambulance, Stfedisko zdravi Dobfis
Prazskd 38, 263 01 Dobiis, +420 318 521 159, j.funda@quick.cz

ABSTRAKT
Uvod

De Quervainova choroba je relativné ¢astou pfic¢inou bolesti zapésti s vyskytem zejména v zenské
Casti populace. Rozpoznéni choroby je celkem jednoduché, vysledky zejména operacni l1é¢by pak
vyborné a hlavné trvalé, vyskyt komplikaci Iécby je naopak velmi maly. Hlavnim problémem je tudiz
v diferencialni diagnostice bolesti zadpésti na chorobu pomyslet.

Material a metodika

Autor zhodnotil v retrospektivni studii zalozené na vedené dokumentaci soubor provedenych
ambulantnich operaci z let 2013-2020.

Vysledky

Celkem bylo provedeno ve vyse uvedeném obdobi 121 operaci (99 Zen, 22 muzl), 59 vykon( vpra-
vo, 62 vykonu vlevo, vékové rozhrani od 25 do 91 let, primérny vék 59,7 let (u zen 56,8 roku, u muzd
62,5 roku).

Z komplikaci doslo dvakrat k poruse hojeni rany (jednou drobnd dehiscence, jednou povrchni infekt
s minimalni sekreci), jedenkrat k paresteziim v oblasti povrchové vétve radidlniho nervu. Poruchy
hojeni byly zvladnuty bez antibiotické terapie pouze formou castéjsich prevazd, parestezie v oblasti
povrchové vétve radidlniho nervu ustaly spontanné bez farmakoterapie ¢i nutnosti revize. Ani jed-
nou nebyla pozorovéna subluxace uvolnénych Slach.
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Diskuze

Ve shodé s literarnimi Udaji v souboru prevazuji Zeny, vyssi vékovy prlimér je dan strukturou oby-
vatelstva v regionu. Relativné maly vyskyt poskozeni povrchové vétve radidlniho nervu Ize vysvétlit
provadénou operacni technikou zaloZenou na vizualizaci nervu.

Zavér

Operacni feSeni de Quervainovy choroby jednoduchou operacni technikou ma pfi spradvné indikaci
vykonu vyborné vysledky.

Kli¢ova slova: de Quervainova choroba, opera¢ni technika , oteviena dekomprese, podélna incize

ABSTRACT

Introduction

De Quervain’s disease is relatively common cause of wrist pain, especially in women. Diagnosis of
the disease is not difficult, especially the results of operative treatment are very good and most
importantly permanent. On the contrary complications rate is very low. The main problem in diffe-
rential diagnostic of wrist pain is to be aware of the disease.

Materials and Methods

In retrospective trial 121 outpatient operations conducted from 2013 to 2020 were evaluated, data
were extracted from patient’s records.

Results

The study includes total of 121 operations (99 women, 22 men), 59 operations on right side, 62 ope-
rations on left side. Age varied from 25 to 91 years, with average of 59,7 years (56,8 years in women,
62,5 years in men).

Complications were 2 times wound healing problems (1 tiny dehiscention, 1 superficial infection),
1 time parestetics of radial sensory nerve, which healed spontaneously without revision operation.
Wound healing problems were managed without the use of antibiotics. No tendon subluxation was
observed.
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Discussion

The majority of patients in the study are women, which is in agreement with literature. Higher
average age is explainable by population structure in the region, relatively small rate of radial nerve
complications is due to provided operative technique using nerve visualisation. Presented results
are comparable with data published in literature. The reason for relatively high success rate of the
surgeries can be explained by precise diagnostic and routine operative technique.

Conclusion

Operative treatment of de Quervain’s disease using relatively simply technique provides excellent
results.

Key words: de Quervain’s disease, operative technique, open release, longitudinal incision

uvoD

De Quervaninova choroba je jednou z nej¢astéjsich pficin bolesti v oblasti zapésti. Vyskytuje se
Castéji u zen (1,3 %) nez u muzl (0,7 %), postihuje populaci ve stfednim véku, nejcastéji v rozmezi
30-50 let. Nejpravdépodobnéjsi pricinou choroby je stereotypni zatéz a nasledné pretizeni palce
postizené ruky v kombinaci s vyskytem anatomickych predispozic.

Historie

Pfiznaky poprvé popsal Svycarsky chirurg Fritz de Quervain v roce 1895, tehdy pracujici jako asi-
stent prof. Kochera v Bernu. Publikoval soubor péti pacient, prvniho operoval v roce 1893, kdy
provedI resekci retinakula. Sam povazoval problematiku za zanétlivou, nicméné vyskytem, lokalizaci
i prlibéhem se proces napadné lisil od béznych zanétl. Nutno podotknout, Ze v té dobé byly ¢asto
v popfedi i tuberkuldzni infekty. Tentyz autor popsal rovnéz zéanétlivé onemocnéni stitné zlazy jako
komplikaci virové infekce, v literatufe uvddénou jako de Quervainova thyreoiditis, coZ je pochopitel-
né choroba odlisna a nékdy byva s de Quervainovou chorobou zaménovana.

Choroba byva uvadéna pod mnohymi jinymi nazvy (BlackBerry thumb, mother’s wrist, texting
thumb), coz souvisi s popisem zejména novodobych pficin této choroby. Nicméné jisté je sprdvné
uvadét pavodni historicky nazev.

Od de Quervainova prvniho popisu piiznakd doslo k zavedeni nékolika vice nebo méné speci-
fickych testt a manévr(, k zavedeni [é¢ebné mistni aplikaci kortikoid(, ke zdokonaleni opera¢ni
techniky v¢etné endoskopickych metod, rozsifily se nase znalosti ohledné etiopatogeneze a vyskytu
anatomickych anomalii hrajicich dilezitou ulohu z hlediska pfriciny choroby.

65 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 1/ POHYBOVE USTROJI, ro¢nik 28, 2021, €. 1



Anatomické poméry

V oblasti zapésti v prvnim osteofibréznim prostoru mezi proc. styloideus radii a retinaculum exten-
extensor pollicis brevis (EPB, slabsi Slacha s Uponem na zadni strané proximalniho ¢lanku palce).
EPB se vyskytuje pouze u ¢lovéka a goril, podléhd znac¢né variabilité (Slacha mUiZe byt slabé ¢i zcela
nepfitomna, mlize prochdzet samostatnym osteofibréznim prostorem). Silna $lacha APL leZi volarné
od dorzélngji probihajici $lachy EPB, ¢asto sestava z dvou i vice $lach. V podkoZzi nad retinaculum
extensorum v misté prvniho osteofibrézniho prostroru se znacnou variabilitou prochazi r. superci-
fialis nervi radialis, kone¢na senzitivni vétev zabezpecujici formou nn. digitales senzitivni inervaci
palce, ukazovaku a radialni ¢asti Il prstu. Nerv je ¢asto doprovazen Zilni vétvi povrchového Zilniho
systému (v. cephalica).

Vyskyt nestandardnich anatomickych poméri v oblasti | osteofibrézniho prostoru je povazovan za
jednu z hlavnich pfic¢in de Quervainovy choroby (13, 15,17, 21). Septum oddélujici ¢astecné ¢i zcela
obé slachy bylo popsan az u 60 % operovanych pacientd. Oddéleni slach je logickou pficinou neu-
spéchu konzervativni terapie véetné mistni aplikace kortikoidu. Kuthanan (13) popsal casty vyskyt
zdvojeni Slach, (u APL 89 %, EPB jen 2 %) ¢i jejich spojeni vazivovymi pruhy.

Etiopatogeneza

Za hlavni pfi¢inu de Quervainovy choroby Ize povaZzovat opakujici se pietizeni palce a vyse uvede-
nych Slach vedouci k degenerativnim zménam, zvétseni objemu a naslednému mechanickému kon-
fliktu a nemoznosti volného pohybu slach APL a EPB v misté | osteofibrézniho prostoru. Tato expozi-
ce muze byt pracovni (manudlné pracujici), v souvislosti se sportem (golf, bowling), hrou na hudebni
nastroje (piano) ¢i pretizenim palce z ddvodu nadmeérného pouzivani elektroniky (BlueBerry thumb,
texting thumb). Zvlastni kapitolou je pak vyskyt choroby u Cerstvych maminek po porodu a pfi
laktaci (mother’s wrist). | zde je vSak hlavni pficinou mechanické pretizeni. Histopatologicky neni
paradoxné pii de Quervainové chorobé pfitomna zanétliva reakce, proto historické nazvy typu
styloidni tendinitis ¢i tendovaginitis jsou nespravné a zavadéjici, v samotné slachové pochvé byva
nélez normalni (3). Zesileni $lach ma podklad v myxoidni degeneraci a akumulaci mukopolysacha-
rid0i (25), totéz se tyka i prilehlé casti retinakula.

PRIZNAKY DE QUERVAINOVY CHOROBY

Subjektivnim ptiznakem je bolest v oblasti styloidniho vybézku radia v souvislosti s fyzickou zatézi,
nékdy doprovézend otokem.
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Obr. 1: FinkelsteinQv test

DIAGNOZA

Je zalozena hlavné na anamnestickych udajich a fyzikalnim vysetieni. Zobrazovaci metody ¢i labo-
ratorni vysetieni jsou uzivany vzacné, a to spise z divodu diferencialné diagnostickych. V anamne-
stickych udajich patréme hlavné po mozném pfretizeni ruky pracovnim i mimopracovnim, dllezita
je doba trvani obtizi, pfipadné absolvovana lé¢ba.

Ve fyzikdlni vysetfeni je nékdy (zejména u hubenych jedincl) pfitomen otok, hlavné pak pal-
pacni bolestivost v oblasti pfiblizné 2 cm proximalné od vrcholu proc. styloideus radii. Typicka
je pozitivita Finkelsteinova testu (6, obr. 1) Vy3etfujici uchopi palec pacienta a ruku sto¢i prudce
v zapésti ulnarné, coz vyvold pi pozitivité testu bolest z diivodu mechanického konfliktu vyse uve-
denych $lach v prvnim osteofibroznim prostoru. Eichhoffv manévr (5, obr. 2), ¢asto zaménovany
s Finkelsteinovym testem, je podobny. Rozdil je v tom, Ze nedrzime pacienta za palec, ale palec je
sevien v pésti.

V literatufe je mnohdy chybné zaménovan Finkelsteinlv test s Eichhoffovym manévrem. Problém
zpUsobila prace Leaoa (16), kde se tato chyba vyskytla zfejmé nedostate¢nym prostudovani origi-
nélnich praci a diky citacim se déle Siroce rozsifila.

67 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 1/ POHYBOVE USTROJI, ro¢nik 28, 2021, €. 1



Obr. 2: Eischoffiv manévr

Finkelsteindv test ma vysadni postaveni, mnozi zkuseni Iékafi vyuZzivaji jen tohoto testu ke strategii
|é¢by de Quervainovy choroby. Origindlni popis je ve 3 krocich. V prvém kroku se ponecha zapésti
gravitaci volné spadnout ulndrné, coz samo o sobé maze vyvolat bolesti. Ve druhém kroku se prida
pasivni uchopeni a zatlac¢eni zapésti do ulnarni pozice, ve tietim kroku se uchopi navic jesté palec,
ktery se pasivné protahne do flexe a ulndrné. Test nevyzaduje zadné vybaveni, nemd kontraindikaci.

Diferencialné diagnosticky pripadd v uvahu celd fada jinych postizeni. Intersekéni syndrom (ves-
lafské zapésti) vznikd mechanickou iritaci v misté prechodu $lach APL a ext. digitorum communis.
Pfiznaky jsou podobné, ale maximum bolesti je proximdlné od retinaculum extensorum, obvykle
4-5 cm od vrcholu proc. styloideus radii. Velmi ¢asto zde pak byva pohyb palce doprovazen krepita-
ci. Artrotické zmény CMC | skloubeni vyvolavaji bolesti naopak distalnéji od vrcholu proc. styloideus
radii a maji typicky RTG korelat v zavislosti na stupni postizeni kloubu. Podobné je to s radiokarpalni
artrézou (RTG ndlez, bolesti pfi pohybu zapésti, zejména pfi krajni extenzi). Nepoznané paklouby
skafoidea (bolestivost v oblasti fossa radialis) Ize oziejmit nativnim RTG snimkem ¢i CT vysetienim
stejné jako zlomeniny v oblasti proc. styloideius radii. Revmaticka postizeni mohou mit pfitomny
zvysené hodnoty zanétlivych parametrd. Bolesti v oblasti zdpésti mohou byt i diskogenni etilogie
(morfologicky korelat na C patefi, uziti RTG, MRI). Zobrazovaci metody (RTG, CT ¢&i MRI) stejné jako
laboratorni vysetfeni (zdnétlivé parametry u revmatickych chorob) maji tedy vyznam z divodu dife-
rencidlné diagnostickych pfi nejasném klinickém nalezu. Zvlastni problematiku ma Wartenbergliv
syndrom, coz je Uzinovy syndrom r. superfic. n. radialis.
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Obr. 3: Vizudlni kontrola r. superfic. n. radialis
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Obr. 4: Uvolnéni retinakula, silna a zdvojena $lacha m.abductor pollicis longus
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MATERIAL A METODIKA

Autor proved| na ortopedické ambulanci polikliniky Dobfi3 v letech 2013-2020 celkem 121 ope-
racnich vykonG pro de Quervainovu chorobu. Indikace k vykonu byla stanovena hlavné na zakla-
dé anamnestickych udaji a fyzikélniho vysetreni, vsichni pacienti méli pred vykonem pozitivni
Finkelsteindv test. Studie probéhla jako retrospektivni, data byla ¢erpana z vedené dokumentace.

Vlastni vykon se provéadi jako ambulantni, v mistni anestezii 1% Mesocainem v davce 10 ml. Kozni
fez je veden podélné v délce 20-30 mm dle habitu pacienta a hloubky podkozi, dorzoradialné
v misté distalni ¢asti proc. styloideus radii, coz byva zejména u hubenéjsich jedincli palpacné ovéri-
telné. Vlastni kozni fez je potfeba provadét opatrné, nebot povrchova vétev radidlniho nervu miva
nepravidelny pribéh a nékdy prechézi pres retinaculum extensorum pravé v misté | osteofibrézni-
ho prostoru. Po nalezeni vy3e uvedené vétve je mozno tuto celkem bez obtizi mobilizovat do strany
operacniho pfistupu (obr. 3) Provadime nasledné pouze protéti dorzalni ¢asti | osteofibrézniho pro-
storu (obr. 4), peclivé pak zejména distalné tak, aby protéti bylo Uplné. Revidujeme Slachy APL a EPB,
zkontrolujeme jejich fddné uvolnéni povytazenim pfi uvolnéni slach a pomoci pohybi zépésti se
presvédcime, Ze je prostor dostate¢né uvolnén a nedochdzi k patologické subluxaci slach. Podkozi
nesijeme, ¢imZ minimalizujeme moznost poskozeni povrchové vétve radidlniho nervu, provadime
suturu jen klze. Prevaz je provéddén za 2 dny, vyjmuti steh(i za 10 dni od vykonu. Neni nutna zadna
fixace, naopak doporucujeme ihned po vykonu s palcem pohybovat. Pfi oboustranném postizeni
provadime z dlivodu komfortu pacienta vykon nejprve na jedné a po zhojeni na druhé strané.

VYSLEDKY

V obdobi 2013-2020 bylo provedeno pro de Quervainovu chorobu autorem celkem 121 operaci
(99 Zen, 22 muz(, 59 vykond vpravo, 62 vykonU vlevo), vékové rozhrani od 25 do 91 let, primérny
vék u zen 56,8 rokl, u muzl 62,5 rokl. Z komplikaci doslo dvakrat k poruse hojeni rany (jednou
dehiscence, jednou povrchni infekt s minimalni sekreci), jednou k paresteziim v oblasti povrchové
vétve radidlniho nervu. Poruchy hojeni byly zvlddnuty bez antibiotické terapie pouze formou ¢as-
téjsich prevaz(, parestezie v oblasti povrchové vétve radidlniho nervu ustaly spontdnné bez farma-
koterapie ¢i nutnosti revize. Ani jednou nebyla pozorovéna subluxace uvolnénych Slach, stejné tak
nebyla pozorovéna reflexni sympaticka dystrofie ¢i omezeni hybnosti palce ¢i zapésti.

Pacienti Vykony
Celkem 121 Celkem 121
Muzi 22 Vpravo 59
Zeny 99 Vlevo 62

Tab. 1: Charakteristika vlastniho souboru
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DISKUZE

De Quervainova choroba sice nepfedstavuje nosnou kapitolu chirurgie ruky, nicméné jeji vyskyt
neni v bézné populaci zanedbatelny a musi ji tedy resit prakticky kazda ortopedickd ambulan-
ce. Uvedeny soubor svym rozsahem snese srovnani s publikovanymi pracemi. Konzervativni
Ié¢bu rigidni sadrovou fixaci neprovadime, nebot jeji efekt je minimalni a nevyhody znacné.
Doporucovana lé¢ba snimatelnou dlahou mize vést ke zmirnéni obtizi u leh¢ich forem choroby,
avsak mechanicky problém také nefesi. Uziva se klasickd sadrova ¢i plastovd, v neutrdini pozici
zapésti a ve 30° flexi a 30° abdukci palce, doba uziti je individualni. Efekt dlahovani zpravidla byva
pouze docasny, pokud bereme v Gvahu nepohodli pfi jejim uzivani a ¢asovou ztratu, je uzivani
dlahy skute¢né diskutabilni. Do¢asné uzivani nesteroidnich antiflogistik podavanych celkové ma
podobny problém, mistni aplikace formou gell ¢i naplasti nefunguje téméf viibec. Lokalni apli-
kace kortikoidu (Dexamed, Trispan, bez pfidavku lokélniho anestetika) mize pfinést ulevu, byt ale
zpravidla doc¢asnou, ma i hodnotu diagnostickou. Diraz je kladen na spravnou techniku aplikace
tak, abychom se vyvarovali pfimé aplikace do slachy. Z prehledu literatury (22) je patrno, ze efekt
této lécby mUze byt az 87 %. Neuspéch je pfisuzovan hlavné vyskytu anomalii (septum) ¢i Spatné
technice aplikace. Vétsiho efektu kortikoidu Ize dosdahnout pomoci ultrazvukové navigace. Hajder
(8) dosahl pri uziti této metody az 93 % dlouhodobé dobrych vysledkd. Jinhee (10) upozornuje na
horsi vysledky u obéznich Zen s BMI nad 30. Pokud se dostavi byt jen ¢aste¢na uleva, doporucuje se
dalsi aplikace za 4-8 tydnd od prvni injekce (9). Nedojde-li do 6 mésicll od pocatku lécby k vyraz-
nému zlepseni, je indikovano operacni feseni (9). Nezddoucim efektem aplikace kortikoidu mlize
byt mistni depigmentace, atrofie podkozi s vyskytem 5-10 % (9), poskozeni Slachy vcetné piipad-
né ruptury. Proto i z dlvodu casové ztraty na rozdil od uvedeného autora nevyckame s indikaci
k vykonu do 6 mésicli. Kombinace aplikace kortikoidu a sou¢asného znehybnéni dlahou neptinasi
lepsi vysledky neZ samostatnd aplikace kortikoidu (28). Zvlastni kapitolou je vyskyt de Quervainovy
choroby v obdobi po porodu (mother’s wrist). Nebyla prokdzéna vazba na hormondlni zmény ¢i
laktaci, vysvétleni je spise v mechanickém pretiZeni, vyskyt je neziidka i oboustranny. Empiricky je
zndmo, Ze obtize v tomto pripadé ¢asem spontanné odeznéji (26). Ackoliv je u bolestivych a déle-
trvajicich pfipadl povsechné doporucovana konzervativni 1é¢ba zpravidla formou mistni aplikace
kortikoidu, museli jsme u 4 ptipad pfikrocit k operacni 1é¢bé, jednou dokonce postupné i na obou
stranach, s vybornym vysledkem.

Indikaci k opera¢nimu vykonu provadime na zékladé anamnestickych udajl, zejména dlouhodobé
trvajici bolesti (fadové tydny) a pozitivity Finkelsteinova testu. Néktefi autofi (25) pred chirurgickou
terapii provadéji 2-3 aplikace kortikoidu, jini preferuji dlouhodobé;si rigidni fixaci palce. Posouzeni
indikace k vykonu je individuélni dle kliniky a anamnestickych udajli a nedrzime se predem stano-
venych ¢asovych termin(, v pfipadé dlouhodobych obtizi a jasném nalezu neni chybou provedeni
operac¢niho vykonu i bez pfedchozi konzervativni 1é¢by.

Podélny pfistup nad retinakulem je prehledny a relativné bezpecny s moznosti rozsiteni proximalné
¢i distalné (12), relativni nevyhodou je mozny kosmeticky efekt, nebot nerespektuje Stépitelnost
kdze. Pricny fez mizZe prinést lepsi kosmeticky efekt jizvy. Zejména u obéznéjsich jedincd muze viak
byt spravné umisténi incize obtizné a moznost poranéni povrchové vétve radidlniho nervu vyssi.

72 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 1/ POHYBOVE USTROJI, ro¢nik 28, 2021, €. 1



Mellor a Ferris (20) nalezli v souboru 17 pacientli s podélnym pfistupem u 4 pacientl neuspokojivy
kosmeticky efekt a u 6 pfipad(i poranéni radialniho nervu. Abrishan v souboru 120 pacient( fese-
nych podélnou i pfi¢nou incizi shledal excelentni vysledky u podélnych fezd a 13 komplikaci u pfic-
nych (1). Popsany jsou i incize obloukovité nebo Sikmé (9) spojujici vyhody i nevyhody pfi¢ného ¢i
podélného pristupu.

Provadime jednoduché podélné protéti retinakula v celém rozsahu. Scheller (25) provadi resekci
3 mm pruhu retinakula jako prevenci mozného zajizveni. Protéti provadime pokud mozno dorzalné,
protéti volarné mlze mit vzhledem k minimalnimu vzniklému laloku za nésledek volarni subluxaci
Slachy APL i EPB (2), stejny efekt md provadéni dokonce excize této ¢asti retinakula (9). Standardné
by se méla provadét revize $lach, pfi jejich degeneraci pak osetfeni. Alexander et al. popsali jedno-
duchy test pfitomnosti vlastniho osteofibrozniho prostoru slachy EPB. Test je pozitivni, pokud pred-
operacné pohyb palce proti odporu vyvolava bolest. U takovychto pacientl je nutno se soustfedit
pfi vykonu na revizi vlastnich $lach. Citlivost testu je viak pouhych 50 %.

V literatuie nékdy popisovanou pfitomnost ganglia jsme nikdy nepozorovali. Pokud se pfi prove-
deni dekomprese objevi vétsi mnozstvi uvolnéné synovidlni tekutiny, zpravidla u takovychto paci-
entd dojde k velmi rychlému odeznéni pfiznakd, mnohdy jiz do terminu prvniho prevazu. Jev je
vysvétlitelny i ¢isté mechanicky snizenim tlaku v pfeexponovaném kompartmentu. Pokud se mezi
obéma slachami vyskytne septum v rliznych variacich, ¢i dokonce jsou obé slachy zcela oddéleny,
provadime resekci septa. Pfitomnost septa ma vyznam z i hlediska konzervativni terapie, aplikace
kortikoidu pouze do jedné casti osteofibrézniho prostoru zpravidla nevede k ulevé (32). Yuasa
povazuje vyskyt septa za tak zdsadni, ze provadi dekompresi pouze kompartmentu Slachy EPB
(30). S rozvojem endoskopickych technik se objevila fada praci srovnavajicich tyto vykony s kla-
sickou otevienou dekompresi (11). Endoskopické vykony netrvaji o mnoho déle, pfinaseji mensi
vyskyt problému s jizvou (29), srovnatelny vyskyt poranéni povrchové vétve n. radialis i podobny
vyskyt neudplného protéti retinakula. Nevyhodou je nutnost nakladného pfistrojového vybaveni.

Stejné jako v piipadé skdkavého prstu i v 1écbé de Quervainovy choroby byly publikovany studie
provéadéjici perkutanni release pomoci 18G jehly. Gulec (7) na kadaverech pozoroval nekompletni
protéti retinakula a ¢asté poranéni $lach. Prdvé anatomickd variabilita v této oblasti je limitujicim
faktorem uziti této jednoduché metody.

Operacni feseni de Quervainovy choroby ma dle literarnich udaji (14, 27, 31) ve vice nez 91 %
vyborné vysledky a maly vyskyt komplikaci, které Ize minimalizovat zejména precizni opera¢ni
i dlouhodobé vysledky pFinasi stale oteviend dekomprese z longitudindlni incize, s revizi $lach, incizi
co nejdorzalnéji a resekci septa, je-li pfitomno (21, 23).
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ZAVER

Operacni feseni de Quervainovy choroby prostou discizi retinakula v oblasti | osteofibrézniho pro-
storu doplnénou revizi slach APL a EPB, pfipadné resekci septa, ma pfi sprdvné indikaci a fadném
provedeni velmi dobré vysledky a predstavuje na rozdil od konzervativni terapie trvalé feseni pro-
blému pacientd.
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SUMMARY

The authors discuss the current knowledge of Spondyloepiphyseal dysplasia with metatarsal short-
ening (SED-MS), formerly Czech dysplasia based on literature sources and their own experience. This
rare autosomal dominant (AD) skeletal disorder was first published as an original article entitled
“Dominantly inherited progressive pseudorheumatoid dysplasia with hypoplastic toes” in Skeletal
Radiology (2004) (authors: Ivo Mafik, Olga Mafikova, Dana Zemkova, Miloslav Kuklik, Kazimierz
Kozlowski).

SED-MS belongs to type Il collagenopathies. This dysplasia is probably caused exclusively by the
p.Arg275Cys (R275C, c.823C>T) mutation, which affects the integrity and stability of collagen fibrils.
The COL2A1 mutational hot spot is thought to be unique among COL2AT disorders. SED-MS occurs
independently in all parts of the world (at least 13 families described). The main characteristic symp-
toms are weather-dependent joint and spinal pain from early childhood, progressive arthropathy
with early onset, platyspondyly, shortening of the 3™ and 4t metatarsals and in many cases sensori-
neural hearing loss. Body height is normal, but arthropathy, which is often accompanied by synovial
osteochondromatosis, leads to pain and limitation of movement and early disability.
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The principal differential diagnosis includes Albright’s hereditary osteodystrophy, Brachydactyly E,
Idiopathic juvenile osteoarthritis, Progressive pseudorheumatoid dysplasia, and other type Il
collagenopathies, specifically Osteoarthritis with mild chondrodysplasia (OMIM 604864),
Spondyloperipheral dysplasia (OMIM 271700) and Stanescu type of Spondyloepiphyseal dysplasia
(OMIM 616583).

The main aim of the authors is to present recent literature findings on SED-MS with a focus on the
evolution of characteristic clinical findings and radiological features and orthopaedic treatment
options based on the experience with a Czech family (AD transmission in five generations) originally
published in Skeletal Radiology in 2004 and other literature data.

The second objective deals with the differential diagnosis of type Il collagenopathies, specifically
comparing patients with the p.Arg275Cys mutation with patients who were previously diagnosed
with Czech dysplasia and in whom this mutation was not identified. The two cases presented pro-
vide evidence that there is phenotypic overlap between Czech dysplasia and mild forms of spondy-
loperipheral dysplasia. Czech dysplasia overlaps with Early-onset osteoarthritis (EO-OA) with mild
chondrodysplasia.

Keywords: Czech dysplasia, Spondylepiphyseal dysplasia with metatarsal shortening, SED-MS,
mutation p.Arg275Cys, Spondyloperipheral dysplasia, type Il collagenopathy, pre-osteo/spondy-
loarthritis, knock knees, osteochondromatosis.

INTRODUCTION

Spondyloepiphyseal dysplasia with metatarsal shortening (SED-MS), formerly Czech dysplasia, is
a rare autosomal dominant type Il collagenopathy (Deng et al. 2016, Gregersen et al. 2019) char-
acterized by early onset progressive spondyloarthropathy, osteoarthritis of the hip and knee joints
(with or without synovial osteochondromatosis), and normal growth with hypoplasia/dysplasia
of the third and fourth metatarsals, in the absence of ophthalmic disorder and cleft palate. Some
affected individuals have progressive hearing loss.

SED-MS was first described in 2004 by Marik, Kozlowski and co-authors as “Dominantly inherited
progressive pseudorheumatoid dysplasia with hypoplastic toes” in the journal Skeletal Radiology
(Marik et al 2004). During the same year, another case reports were published in the American
Journal of Medical Genetics entitled “Czech dysplasia metatarsal type” (Kozlowski et al 2004),
which was followed and complemented by another case report “Czech dysplasia metatarsal type”in
Hungarian Radiology (Marik et al 2005). The clinico-radiological description was based on a three-
generation pedigree of patients. The patients’ stature was normal, they had weather-dependent
joint and spinal pain since early childhood, characteristic feet with short third, fourth and/or fifth
toes and severe arthropathy since toddler age. Intelligence was usually normal.
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The team of Professor Geert Mortier (Centre for Medical Genetics, Ghent University Hospital, Ghent,
Belgium) observed phenotypic similarities between patients with Czech dysplasia and patients with
spondyloarthropathy with the COL2AT p.Arg275Cys mutation (Hoonaert et al. 2006). Hoonaert
identified the same p.Arg275Cys mutation in exon 13 of the COL2A1 gene in two Czech affected
families.. These results were published by Hoonaert et al. in 2007 in the paper: Czech metatarsal
dysplasia: another type Il collagen disorder.

Following this link between clinical-radiological and genetic findings, additional cases of the same
disease have been identified in several countries since the 1990s. (Williams et al. 1992, Reginato
et al. 1994, Bleasel et al. 1995, 1996, Lopponen et al. 2004, Carlson et al. 2006, Tzschach et al.
2008, Matsumi et al. 2009, Burrage et al. 2013, Xu et al. 2020). Czech dysplasia was included as
a new member of the family of type Il collagenopathies and was first accepted into Nosology and
Classification of Genetic Skeletal Disorders in 2010 (Warman et al, 2011) as Spondyloepiphyseal
dysplasia with metatarsal shortening (SED-MS), formerly Czech dysplasia. In the latest version of
the publication Nosology and classification of genetic skeletal disorders: 2019 revision (Mortier
et al. 2019), SED-MS is also listed in group 2 (type 2 collagen group) along with other autosomal
dominant type Il collagenopathies (mutations in the COL2AT gene). It has also been included in the
OMIM database (number 609162) and ORPHANET (code137678).

The main aim of the authors is to present recent literature findings on SED-MS with a focus on the
evolution of characteristic clinical findings and radiological features and orthopaedic treatment
options based on the experience with a Czech family (AD transmission in five generations) originally
published in Skeletal Radiology in 2004 and other literature data.

The second objective deals with the differential diagnosis of type Il collagenopathies, specifically
comparing patients with the p.Arg275Cys mutation with patients previously diagnosed as Czech
dysplasia, in whom this mutation was not identified.

CASE REPORTS

Family 1

Our first presentation of Czech dysplasia was originally published under the title Progressive pseu-
dorheumatoid dysplasia with hypoplastic toes (Marik et al 2004). The diagnosis was made on the
basis of clinical findings and radiological features. Figure 1 shows the pedigree of nine affected
members of this family over five generations. The affected patients, designated 1A, 1B, 1D, and 1E
in the pedigree, have been described in the first paper. Mental development was delayed in two
family members (1A, 1C). Hearing loss was not initially listed among the symptoms but appeared
later in patient 1D at approximately 30 years of age. The p.Arg275Cys mutation in exon 13 of the
COL2A1 gene was identified by Hoonaert et al (2007) in the four members of Czech family 1 men-
tioned above (1A, 1B, 1D and 1E) and also in one member of Czech family 2 (2A) - see below. In two
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Figure 1: The pedigree of nine affected members of the Czech family 1 over five generations.
1A-1F: six followed patients with SED-MS

younger members of family 1 (1C and 1F), the diagnosis was made on the basis of clinical findings
and radiological features. Table 1 summarizes the clinical and radiological findings of six members
of the Czech family (1A-1F) during our follow-up. Selected photographs and radiographs are shown
in the figures 2-6.
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Patient 1A 1B 1B 1B 1C 1C 1D 1E 1E 1E 1E 1F 1F 1F

sex m f f f f f f f f f f m m m

age 29 6.8 12.7 18 75 14 34 7.1 14.7 16.6 215 13 275 33

body height cm 175 1217 161 167 115 153.2 165 1185 164 165.7 167 74 87 91
sDS -0.8 0.1 0.4 0 -2.1 -1.8 -0.4 -1.1 -0.2 -0.2 0 -1.9 -2.3 -23

body weight 75 24 64 517 19 378 69 233 55.2 56.7 66 9.70 1250 136

BMI 245 162 247 185 144 161 253 166 205 207 237 177 165 164

(in children SDS) (0.3SD) (1.9SD) (-1.3SD) (-0.8 SD) (-1.9 SD) (0.4 SD) (0.3 SD) (0SD) (0.3SD) (0.4 SD) (0.5SD)

proportionality * -1 -33 -29 -1.6 -2 -1.3 -1.1 -0.5 -14 -1.3 -1 norm  1.80 1

joint pain yes yes yes yes no yes yes yes yes yes yes no knees knees

contractures yes hips hips, UE, LE, no hipsk- yes elbow, yes yes yes no no no

knees  spine nees hand

restricted yes hips yes yes no yes yes yes yes yes yes no no no

mobility

walking difficulties yes no yes yes no yes yes no mild yes yes no no

genua valga no no yes correc-  yes correc-  mild mild  yes yes yes no yes yes

ted** ted**
prominent joints  yes yes yes yes yes yes yes yes yes yes yes no yes yes
hearing loss no no no no no no yes40 no no no no no no no
years

ocular involvement no no no no no no no no no no no no no no

joint 29yrs  no no no no no 33,43 H,no no no no no no no

replacement 41 Sh

short MTT yes yes yes yes mild yes yes yes yes yes yes no no no

kyphoscoliosis yes no kyphosis kyphosis no no CTh no kyphosis kyphosis kyphosis no no no

platyspondyly yes ovoid  yes yes NA yes yes ovoid  yes yes yes NA ovoid NA

shape

irregular yes no yes yes NA yes no no yes yes yes NA yes NA

endplates

rectangular yes no NA yes NA yes NA yes yes yes NA NA no NA

lumbar canal

broad metaphyses yes yes yes yes NA yes yes yes yes yes yes NA yes NA

flat epiphyses yes yes yes yes NA yes yes yes yes yes yes NA yes NA
coxa valga yes yes yes yes yes yes yes yes yes yes yes NA yes NA
osteochon- yes no no no no no yes no no no no NA no NA
dromatosis

osteoporosis-low  NA no NA hips NA hips yes NA NA hips hips NA NA NA

bone density

Table 1. SED-MS, family 1 (see pedigree, Fig 1) Development of clinical and radiological characters.
UE upper extremities | LE lower extremities | H - hip | Sh shoulder | C-Th cervical-thoracic

*  Proportionality: sitting height/subischial leg length (SDS)

** Genua valga corrected by epiphysiodesis 1B at the age of 12,9 years, 1C at 13 years.

NA - not analyzed
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Figure 2: Proband 1D - X rays at 28 years: a) of hips -
short and broad lower portions of the ilia, flattened
irregular femoral heads and marked narrowing of hip
joint spaces; b) narrow knee joint space with osteoar-
thritic changes, loose body at the anterior aspect of the
femur (arrowed); 38 years: ¢) densitometric examination
(DEXA) — whole body densitometry proved osteoporosis,
note total prosthesis of both hip joints. 42 years: d) proxi-
mal capital prosthesis of the right humerus; e) marked
narrowing of the left shoulder joint space, a big loose
body at the medial area of the shoulder joint (arrowed);
f) cervical spine (lateral view) — amild flattening of
the vertebral bodies, generalized spondylarthritis and
kyphotisation of the cervical lordosis at the level C4/C5.
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Figure 3: Proband 1E at 6 and 17 years: a), b) hypoplasia of right 4t and left 3@ and 4t toes progressing with age;
), d) X rays of hips show short and broad lower portions of the ilia, flattened capital femoral epiphyses at 6 years and
flattened irregular femoral heads with osteophytes and narrowing of hip joint spaces at 17 years;
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Figure 3 e) f): proband 1E
in squat: 6 and 17 years -
limitation of the range of
motion in the joints of the
lower limbs during squat-
ting corresponds to the
progression of osteoar-
thritis of the lower limbs;
note depressed nasal
bridge; g) valgosity of
the knees h) whole-body
densitometry (DEXA) at
17 years showed low
bone density in the proxi-
mal femur bilaterally.
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Figure 4: Proband 1F. X-rays at 2 years and 9 months: a) left hand
in AP projection: extension of distal metaphysis of radius and ulna,
short 15t metacarpal bone and small distal phalanges of 2M-5th fingers,
delayed ossification of wrist and hand; b, c) spine: rectangular shape of
the lumbar spinal canal, flattened, oval thoracic and lumbar vertebral
bodies; defective ossification of anterior superior margin of vertebra L5
(arrow). The spinal canal is wide;
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Figure 4 d): Knees and shins, feet: flaring of metaphyses in the knee area, overgrowth of the distal fibula bilaterally,
valgus of the knee joints. Metatarsal shortening was not detected;
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Figure 4. e) hips in AP projection: short and broad lower portions of the ilia, horizontally positioned acetabula, small
ossification centres (diameter 10,5 mm), valgos, enlarged femoral necks.
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Figure 5: Proband 1B - X-rays at 18 years: a) left hand in AP projection: Narrowing of all the hand joint spaces. Slight
carpal osteo-arthritic changes;
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Figure 5 b), c): Hips in AP and axial projections: The lower portions of the ilia are broad. Marked narrowing of the hip
joint space. Slightly flattened, irregular femoral heads with marginal osteophytes. Coxa valga and retroversion of necks;
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Figure 5 d): Flattened thoracic vertebral bodies with irregular vertebral plates, at the apex of the thoracic kyphosis
wedge-shaped vertebrae; e) Rectangular lumbar spinal canal.
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Figure 6: Proband 1C. 7.5 years: a) depressed
nasal bridge; b), valgus of the prominent knee
joints and valgus heel angle.
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Figure 6 c), d): Hypoplasia of 4t toes progressing with age (7.5 and 13 years); e) Stature at 13 years - lateral view:
note flexion contractures of hip and knee joints and depressed nasal bridge. f), g) result of drilling hemiepiphysiode-
sis one year after surgery (lower extremities at 13 and 14 years)
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Figure 6: Proband 1C. X rays at 13 years: h) narrowing of all the hand joint spaces. Slight carpal osteo-arthritic
changes; i) Widened knee metaphyses, slightly flattened knee epiphyses, narrowing of the knee joint space. Increased
tibiofemoral angle bilaterally (right 10°, left 11°); j) hypoplasia of 4" metatarsals and toes bilaterally;
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Figure 6 k): Rectangular lumbar spinal canal; ) defective ossification of the anterior superior margin of vertebra
Th12-L3 (arrows).
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Family 2

The p.Arg275Cys mutation in exon 13 of the COL2AT gene was also identified by Hoonaert et al
(2007) in the mother of a patient from Czech family 2, which was presented as case 2 in the paper
“Czech dysplasia metatarsal type” (Kozlowski et al 2004).

The girl (2B) was examined at the age of 15 years. Hip dysplasia was recognized after birth. From the
age of 10 years she complained of hip pain after prolonged walking. Accentuated thoracic kyphosis
and scoliosis and hypoplasia of the 3" and 4t toes were found - see figure 7. Her affected mother
has a similar foot deformity and early spondyloarthropathy and hip osteoarthritis. She had progres-
sive pains of both hips and underwent bilateral hip replacements at ages 32 and 34. Intelligence was

normal. The clinical and radiological findings are summarized in table 2.

Patient 2A 2B 2B
sex f f f
age 14 15 21
body height cm 163,2 169 169
SDS -0,7 04 04
body weight 63 54 57
BMI, (in children SDS) 237 189 (-0,5) 20
proportionality * short trunk short trunk -1,4
joint pain yes yes yes
contractures yes yes yes
restricted mobility yes yes yes
walking difficulties yes yes yes
genua valga ? no no
prominent joints yes yes yes
hearing loss no no no
ocular involvement no no no
joint replacement 33 left hip no no
short MTT yes yes yes
kyphoscoliosis kyphosis lordoscoliosis lordoscoliosis
platyspondyly NA yes yes
irregular endplates NA yes yes
rectangular lumbar canal NA yes yes
broad metaphyses yes yes yes
flat epiphyses yes yes yes
coxa valga yes yes yes
osteochondromatosis NA no no
osteoporosis-low bone density yes NA NA

Table 2. SED-MS, family 2. 2A — mother, 2B - daughter. Clinical and radiological characters.

*  Proportionality: sitting height/subischial leg length (SDS)

NA - not analysed
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Figure 7: Czech family 2; Proband 2B - 15 years: a) an affected girl in squat position; b) in a forward bend; c) Feet -
hypoplasia of the 3 and 4t toes; d) X-ray of hips: The lower portions of the ilia are broad. Marked narrowing of the
hip joint space. A big, flattened, irregular femoral heads, coxa valga.
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In addition to the two Czech cases, Hoonaert et al. (2007) presented three unrelated patients with
p.Arg275Cys mutation: a 37-year-old woman of Serbian origin, a 16-year-old woman of British origin
and a 25-year-old Belgian woman (Hoonaert et al. 2006). Clinical and radiological findings resem-
bled Czech dysplasia with onset of symptoms in childhood.

Other published cases

Williams et al. (1993) and Reginato et al. (1994) described large kindred family from Chiloe Island
(Chile) with chondrodysplasia of the hips and other large joints and spine associated with severe,
early osteoarthritis. Affected individuals show moderately short stature and 5/7 members have
shortened metacarpals or metatarsals. Direct polymerase chain reaction (PCR) sequencing revealed
a single-base change located in the triple helical region of type Il procollagen at amino acid posi-
tion 75, exon 11, which generates an Arginin to Cystein aminoacid mutation in one allele.

Bleasel et al. (1995) from USA presented a 46-year-old man and his 20-year-old daughter with the
same mutation and premature arthritis and tall stature. Radiological examination showed enlarged
epiphyses of both hips, knees and shoulder with exuberant osteochondromatosis, platyspondyly,
end plate irregularity and short 4t metatarsal bones in the father. His daughter was similarly affect-
ed. The first joint symptoms appeared at age 11 years. At age 13, she had limited mobility in both
hips and left ankle. At age 18, she had degenerative changes in the hip joints, osteochondromas in
the left knee, and changes in the vertebrae. Both father and daughter were moderately deaf. The
authors suggested that this mutation might be a hot spot (Bleasel et al. 1996), which was con-
firmed by later research (Zhang et al. 2020).

Loppodnen et al. (2004) from Finland presented a 22-year-old woman and her 54-year-old mother
with the p.Arg275Cys mutation. Mild scoliosis was noted at the age of 6 years. At the age of 11
years, changes resembling Scheuermann’s disease and arthralgia in the weight-bearing joints were
observed. Osteoarthritis progressed rapidly. At the age of 18, hip replacement was necessary. The
mother received her first hip prosthesis at age 28 years, and on examination she had both hip
and knee replacements. Both the daughter and her mother had metatarsal shortening (more pro-
nounced in the daughter) and bilateral sensorineural hearing loss of moderate degree.

Carlson et al (2006) investigated the genotypic and phenotypic characteristics of a Micronesian
lineage with autosomal dominant premature osteoarthritis (OA) and the p.Arg275Cys mutation. This
kindred exhibited early onset OA, enlarged epiphyses, platyspondyly and brachydactyly with dys-
plastic findings consistent with mild spondyloepiphyseal dysplasia. The main phenotypic differenc-
es between families were in height (from short to tall) and hearing loss noted in 3 of the 5 families.

Tzschach et al. (2008) reported on a large German family with 11 affected members with typical
Czech dysplasia and sensorineural hearing loss. Comparison of family members of different ages
made it possible to follow the gradual development of changes. They described early progressive
arthritis, platyspondyly, short third and fourth metatarsals, normal height and absence of oph-
thalmological problems or cleft palate. Hearing deficit developed gradually in all affected family
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members. The patient developed hearing problems at age 16 and needed hearing aids at age 39.
Comparison of family members of different ages makes it possible to follow the gradual develop-
ment of changes.

Matsui et al. (2009) reported one Japanese family with three affected members with normal height,
valgus knee, joint pain, platyspondyly with irregular endplates, and short metatarsal and metacar-
pal bones. The proband’s father underwent a right hip replacement at age 35 and had osteoarthritic
changes and synovial osteochondromatosis in his knees. All affected family members had sensory
hearing loss. The authors draw attention to valgus knee joints.

Burrage et al. (2013) reported the case of a 3.5-year-old girl with a family history of early arthritis
spanning four generations. The proband’s mother (maternal family origin as Cajun) had a history of
degenerative joint disease that required hip replacement between the ages of 11 and 13. She also
required bilateral knee replacements at approximately age 24. At age 31, the mother reported sig-
nificant pain in her neck, shoulders, arms, elbows, hands, hips, knees and feet that negatively affect-
ed her daily activities. Family members were diagnosed with non-specific “epiphyseal dysplasia”
Proband was asymptomatic except for prominent knees. Skeletal examination revealed flattening
of the distal femoral and proximal and distal tibial epiphyses. Brachydactyly of the 3 and 4t digits
was not present in either the proband or the mother. However, there was generalized shortening of
the metacarpals and metatarsals with short and wide proximal phalanges of both hands and feet
(especially the first metatarsals). Due to the family history, this proband was included in a study of
skeletal dysplasia and whole exome sequencing revealed a COL2AT p.Arg275Cys mutation typical of
Czech dysplasia. At the age of 4.5 years, the proband began to show signs of joint stiffness but still
did not complain of joint pain.

The latest report on Czech dysplasia comes from China. Xu et al. (2020) demonstrated a missense
mutation of COL2AT in exon 13, p.Arg275Cys. In a 45-year-old woman and her 24-year-old daughter.
They exhibited similar symptoms, including shortening of the fourth and fifth digits, enlargement
and limitation of mobility of multiple joints, osteoarthritis and joint space narrowing of bilateral
hips, sclerosis of the acetabulum, shortening of femoral necks, and destruction of articular cartilage.
X-rays of the spine showed mild platyspondyly and narrow intervertebral spaces. The first symptoms
began at the age of 12 and 14 years, respectively. Body height and hearing loss were 146.3 and 151.4
cm, respectively. Hearing loss was not reported.

Symptoms and their development

At least 13 families with Czech dysplasia have been described so far. Interestingly, the particular
p.Arg275Cys mutation causes a specific phenotype that differs from other type Il collagenopathies by
its normal stature and absence of ocular and palatal anomalies. Some affected individuals experience
progressive hearing loss. The main burden of this disease is severe arthropathy starting in childhood
and leading to limited mobility of the spine and large joints of the lower limbs and chronic pain.
Hypoplasia of the metatarsals of the postaxial toes is characteristic - see figure 3 a) b), figure 6 c),
d), j).
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X-rays usually reveal ovoid vertebral bodies — see figure 4 c) - in preschool age children, later mild
platyspondyly with irregular vertebral endplates, wedge shape vertebrae, narrowing of the interver-
tebral spaces and sometimes elongated vertebrae - see figure 5 d) and often defective ossification
of the anterior superior margin of some vertrebrae - see figure 6 l). The next characteristic feature is
arectangular lumbar spinal canal in the AP projection - see figure 4b), 5e,) 6k) - originally described
in both Czech families (Mafik et al. 2004, Kozlowski et al. 2004). Signs of premature osteoarthritis
are manifested mainly in the lower limbs, with deformed femoral heads and dysplastic changes in the
pelvis — see figure 2 a), 3 d), 5 b), ¢), 7 d). Synovial osteochondromatosis of the knee, hip and shoul-
der joints is common - see figure 2 b), e). Advanced spondylosis and spondylarthritis in the cervical
spine causes restriction of motion and symptoms of cervico-brachial syndrome - see figure 2 f).

The first symptoms usually appear in childhood. Newborns are usually asymptomatic, except for
Czech case 2B (hip dysplasia after birth) (Kozlowski et al. 2004). Wide or prominent knees are the
most common presenting feature of very young children with Czech dysplasia as seen in the papers
by Tzschach et al (2008), Matsui et al. (2009), Burrage et al. (2013), and in patients 1E, 1B, 1C
and 1F from the presented Czech family - see pedigree - figure 1. However, skeletal radiographs
showed discrete epiphyseal changes (flattening of the distal femoral and proximal and distal tibial
epiphyses - see figure 4 d) and shortened metatarsal and metacarpal bones (Burrage et al 2013).
Flattened and small epiphyses and genua valga were also present in our patients 1E, 1B, 1C and 1F
(aged 3 years). Joint stiffness develops gradually, initially without pain complaints (Burrage et al.
2013) or with intermittent weather-dependent pain (Czech cases 1D, 1B, 1C, 1E, 1F).

The onset of the first symptoms of progressive osteoarthritis is somewhat variable. Most often,
lower limb joint pain, walking difficulties and in some patients kyphoscoliosis appear from early
school age (Czech cases 1A, 1E and 1C, Lopponen et al. 2004, Matsui et al. 2009, Tschach et al.
2008)). In our patients 1B, 1D and 1F, the onset of lower limb pain was earlier, at approximately
3 years of age. In contrast, Czech patient 2B (case 2 in Kozlowski et al. 2004) reported for the first
time at the age of 10 years, Chinese patients (Xu et al. 2020) even at 12 and 14 years. However,
progression was very rapid. The evolution of the radiological findings on the hips of our patients is
shown in figures 2 a), 3 ¢) d), 5 b) c).

Bone density

Densitometric examination (DEXA) was performed in four patients of a large Czech family. Three
girls (1E, 1B, 1C) were found to have low bone density at the proximal femur bilaterally. Osteoporosis
was treated in one adult female (1D).

Synovial osteochondromatosis of the knee, hip and shoulder joints develops with age along with
the development of osteoarthritis. It occurs in many adult patients with Czech dysplasia: 1A, 1D -
figure 2 b), e), Serbian and British women (Hoonaert et al. 2007), Bleasel et al. 1995, Matsui et al.
2009). Knees are most commonly affected.

Vertebral changes appear rather later than epiphyseal changes. The evolution of radiological find-
ings in our patients can be seen by comparing spinal X-rays in the figures. In children, a biconvex
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shape of the vertebral bodies was evident from toddler age - see figure 4 c). Later during childhood
and adolescence, radiographic examination documented flattened vertebral bodies with irregular
vertebral plates and narrowing of the intervertebral spaces - see figure 5 d), 6 1). The lumbar spinal
canal is rectangular in the A-P projection (almost constant interpedicular distances at L1-L5 verte-
brae) - see figure 4 c), 5 e), 6 k). The spine is stiff and limited in movement. Thoracic kyphosis and
lumbar lordosis are often accentuated. Some patients develop scoliosis (1A, 2B, Lopponen et al.
2004) from early school age.

Shortening of the metatarsals is one of the characteristic features of Czech dysplasia. Nevertheless,
considerable variability is present. It is discrete in very young children and becomes more pro-
nounced with age see figure 3 a) b), 6 c) d). Differences also exist within families (Reginato et al.
1994). In most patients, the 3™ and 4th toes are hypoplastic or dysplastic. There are patients with
p.Arg275Cys mutation without brachydactyly (2/9 patients of Reginato et al. 1994). The proband
and his mother to Burrage et al. (2013) have overall shortening of metacarpals and metatarsals
and broad proximal phalanges. In Tschach’s et al. patients, shortening of the third and fourth toes
became apparent at approximately 12 years of age.

Hearing loss is a common symptom of type Il collagenopathies. The first publications did not pres-
ent deafness as a symptom of Czech dysplasia. However, it was reported by a number of authors:
Bleasel et al. (1995), Lopponen et al. (2004), Tzschach et al. (2008), Matsui et al. (2009). Carlson
et al. (2006) report it in 3/5 patients. Our patient 1D developed hearing loss in one ear in adulthood
(after age 40). Thus, hearing loss is one of the relatively common symptoms of Czech dysplasia.

Orofacial anomalies are not reported except for depressed nasal bridge. This non-specific, early
feature is described by Tzschach et al. (2008), Matsui et al. (2009) and Burrage et al. (2013). It is
also evident in our patients (Fig. 6a, e) and Fig. 3e, f). In patients with the p.Arg275Cys mutation in
the COL2AT gene, cleft palate was not detected.

The characteristic feature of Czech dysplasia is the absence of ocular involvement and growth
disorder. Body height is normal, with a wide range (Carlson et al. 2006). Unlike in other type I
collagenopathies, short limbs have not been described. In contrast, our patients have normal pro-
portionality or slightly shorter trunk.

Treatment

For all patients with Czech dysplasia, treatment should be comprehensive from the time of diagno-
sis. Complex care includes individual rehabilitation from preschool age, balneotherapy, analgesic
treatment, prevention and treatment of osteoporosis (vitamin D, calcium, bisphosphonates), osteo-
arthritis and spondylarthritis (chondroprotective drugs, viscosuplementation) and adequate early
symptomatic treatment.

Indications for orthopaedic treatment are valgus knees, synovial osteochondromatosis, premature
osteoarthritis of large joints (hips, knees, shoulders). In adolescence, degenerative joint changes and
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platyspondyly are characteristic. Most adult patients undergo weight-bearing joint replacement
(predominantly hip replacement) at the age of 18-35 years. Proband’s mother in the Burrage’s et al
report (2013) required hip replacement already between the ages of 11-13 and knee replacement
around age 24. Our patient 1D (case 3 in Marik et al. 2004) was operated for osteochondromatosis
at 16 years, hip replacement at 33 and 34 years, and at 42 years shoulder replacement as well, see
figure 2. The mother of proband 2B underwent hip replacement at ages 32 and 34. In our patients
1B and 1C, valgus knees were indicated for drilling hemiepiphysiodesis with good results - see
figure 6 f), g). In Patient 1F, orthotic treatment was instituted for valgus knees using orthoses with
prestressing for bending in the frontal plane. But the treatment was not tolerated.

DIFFERENTIAL DIAGNOSIS

A typical feature of Czech dysplasia is a metatarsal hypoplasia, which may also be present in
Albright’s hereditary osteodystrophy (AHO), brachydactyly E (BE) (Mafik et al. 2005), but also in
other bone dysplasias, e.g. achondroplasia, hypochondroplasia, multiple epiphyseal dysplasia,
multiple exostoses, enchondromatosis, etc. In AHO, patients usually have short stature, obesity and
mental retardation. In BE, the height of patients is normal, but these patients do not suffer from
osteoarthritis at a young age.

The key feature is early osteoarthritis. The differential diagnosis includes Juvenile idiopathic
osteoarthritis (distinguishable by laboratory tests and systemic symptoms), Progressive pseudo-
rheumatoid arthropathy (Chakraborty et al. 2016), which is autosomal recessive (AR, caused by
a mutations in the WISP3 gene)), and other skeletal dysplasias belonging to type Il collagenopathies.
Czech dysplasia differs from most of them by metatarsal hypoplasia, normal stature and absence of
eye involvement and cleft palate.

The diagnosis of SED-SM (formerly Czech dysplasia) is confirmed by genetic testing for the presence
of the p.Arg275Cys mutation in the COL2AT gene.

This mutation was found only in a part of the cases published in the first papers on Czech dysplasia
(Kozlowski et al. 2004, Marik et al. 2005). In case 1 in Kozlowski et al. (2004), no mutation was
detected after sequencing of the entire COL2AT gene. The course of the disease was mild and, to our
current knowledge, neither this proband nor his family had the characteristic features of SED-MS. In
the other two cases (case 3 according to Kozlowski et al. 2004 and case 1 according to Marik et al.
2005), molecular analysis revealed other mutations in the COL2AT gene.

Family 3 (Case 3 according to Kozlowski et al. 2004)

This 14-year-old girl was under medical supervision due to her disproportionately small stature.
Birth weight was 3200 g, length 43 cm. At 14 years, her height was 134 cm (-4.9 SD), at 17 years her
final height was 137 cm (-4.8 SD), weight 41,5 kg, BMI 22.1 (0.5 SD). Both trunk and extremities were
involved: sitting height 73 cm (-5.3 SD), subischial leg length 64 cm (-3.3 SD). Conclusion of clinical
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and anthropological examination: small stature with shortening both trunk and legs, but relatively
long upper extremities. The height of proband is almost near the adult height. In the thoracic and
lumbar spine, a mild scoliosis convex right and limitation of spine and ankle mobility were found.
Mobility in the hips was increased. Table 3 summarizes the clinical and radiological characters of
the patient with Spondyloperipheral dysplasia. Selected photographs and radiographs are shown
in the figures 8 a-g. Hypoplasia of the right 3" and 4th and left 4t toes (Fig. 8 a-c).

Patient 3A 3A 3A 3A 3A
sex f f f f f
age 10 12 14 16 17
body height cm 115.5 123 134 136 137

SDS -39 -4.5 -4.5 -4.8 -4.8
body weight 26.1 33 41 43 415
BMI, (in children SDS) 196 (1.1SD) 218 (14SD) 228 (1.2SD) 232 (1SD) 22.1 (0.5SD)
proportionality * long UE long UE long UE
joint pain no no no no right hip
contractures NA no no no no
restricted mobility no mild yes yes yes
walking difficulties no no no no yes
genua valga mild valg. mild valg. mild valg. mild valg. mild valg.
prominent joints yes yes yes yes yes
hearing loss no no no no no
ocular involvement no no no no no
joint replacement no no no no no
short MTT yes yes yes yes yes
kyphoscoliosis yes yes yes yes yes
platyspondyly NA yes yes yes yes
irregular endplates NA no yes yes NA
rectangular lumbar canal NA no yes yes NA
broad metaphyses NA yes yes yes NA
flat epiphyses NA mild yes yes NA
coxa valga NA yes yes yes NA
osteochondromatosis no no no no NA
osteoporosis-low bone density yes NA NA NA NA

Table 3. Patient with Spondyloperipheral dysplasia originally diagnosed as Czech dysplasia. Clinical and radiological
characters.

Family 3: 3A - sporadic case. Proportionality: relatively long upper extremities. Apart from described features other
findings were present: Accelerated ossification, os coccygis, hypoplasia dentis.

NA - not analysed

Radiological examination showed a mild platyspondylia with irregularity of vertebral discs, slight
narrowing of the disc space and defective ossification of the anterior superior margin of vertebra
Th12. Skeletal age was irregularly accelerated. The lumbar spinal canal was rectangular in the A-P
projection. See Figure 8 e.
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Dysplastic changes of the pelvis, hips and proximal femora, flattening of the medial part of the
proximal tibial epiphyses and hypoplasia of the 3 and 4 metatarsals on the right foot and 4t
metatarsal bone on the left one was found - see figure 8 d) - 8 g). Unlike patients with proven
p.Arg275Cys mutation, she did not complain so much of pain. Molecular analysis revealed a het-

a b

c
Figure 8: Spondyloperipheral dysplasia: Proband SPD1 (family 3),
14 years: a) disproportional short stature; shortening both trunk and
legs; b) Limitation of ankle mobility; €) Hypoplasia of the right 3" and
4th and left 4t toes.
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Figure 8: X-rays at 14 years: d) hypoplastic 3™ and 4t metatarsals and toes; e) rectangular lumbar spinal
canal; f) platyspondyly with irregularity of the vertebral plates and minor narrowing of the disc spaces; defec-
tive ossification of the anterior superior margin of vertebra Th12 (arrow);
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Figure 8: X-rays at 14 years: g) pelvis and hips: short iliac bodies; flattened capital femoral epiphyses; short valgus
femoral necks; prominent trochanters.

erozygous nucleotide change (c.4172A>G) in exon 53 of the C-propeptide, which is thought to be
a tyrosine to cysteine substitution at residue 1391 (p.Tyr1391Cys). This mutation has been reported
in a patient with Torrance-type platyspondylic dysplasia (Nishimura et al. 2004, Hoonaert at al.
2007). In general, C-propeptide mutations cause Lethal platyspondylic skeletal dysplasia of the
Torrance type (PLSD-T), Spondyloperipheral dysplasia or, rarely, Spondyloepiphyseal dysplasia. The
phenotype of case 3 resembles Spondyloperipheral dysplasia.

Family 4 (Case 1 according to Marik et al. 2005)

The girl was born after an uneventful 38t week pregnancy and delivery to a 26 year old- mother and
33 year-old father. Birth weight was 3500 g, length 45 cm. A long trunk and short lower extremities
were noted at birth. At the age of 3 years and 2 months, she was referred to the Centre for Defects
of Locomotor Apparatus for varosity of distal tibia and suspected diagnosis of Schmid’s metaphy-
seal dysplasia. In this proband, we originally diagnosed spondylo-epi-metaphyseal dysplasia with
brachymetatarsalia.

During follow-up some other mild phenotypic abnormalities were noted - broad nasal bridge,
gothic palate, epicanthus, lumbosacral hyperlordosis, mild shortening of the limbs. In addition,
hypoplasia of the right 4t and left 3/ toes was noted - see figure 9 a). At the age of 13 years, X-ray
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examination showed minimal platyspondyly with some narrowing of the intervertebral disc spaces,
defective ossification of the anterior superior margin of vertebra Th12 and L2 and flattening of the
capital femoral epiphyses - see figures 9 c), d). Bone age was slightly delayed - see 9 e). She com-
plaints of only mild pain. At the age of 15 years and 5 months her height was 153 cm (-2.1 SD), sitting
height 85 cm (-0,5 SD), subischial length 68 cm (-2,3 SD), arm span 164 cm. Table 4 summarizes the
clinical and radiological findings of two patients of family 4 with Spondyloperipheral dysplasia.

Patient 4A 4B 4B 4B 4B
sex f f f f f
age 32 29 6 11.2 15.8
body height cm 157.6 86.5 109.3 136 154
SDS -1.5 -2 -1.8 -1.9 -2
body weight 13 21 38 52
BMI, (in children SDS) 21.9 (0.6 SD) 17.6 (1.3 SD) 20.5 (1.1 SD) 21.9 (0.6 SD)
proportionality * short legs 23*%
joint pain yes no no no no
contractures no no no no
restricted mobility no no no no
walking difficulties tips inward no no no
genua valga crura vara mild crura vara norm
prominent joints no yes yes yes
hearing loss no no no no no
ocular involvement no no no no no
joint replacement 33,40 no no no no
short MTT ? yes yes yes
kyphoscoliosis no no mild Th no
platyspondyly NA yes yes yes
irregular endplates NA no yes yes
rectangular lumbar canal NA yes yes yes
broad metaphyses NA yes yes yes
flat epiphyses NA yes yes yes
coxa valga NA yes yes yes
osteochondromatosis no no no no
osteoporosis-low bone density NA NA NA no

Table 4. Family with spondyloperipheral dysplasia originally diagnosed as Czech dysplasia. Clinical and radiological
characters.

Family 4: 4A - mother, 4B - daughter. Proportionality * sitting height/subischial leg length (SDS),

NA - not analysed

Mother and sister of mother of the proband are also affected with the same disease. Mother of
proband underwent total hip arthroplasty at the age of 33 and 40 years, and her grandmother
at 58 years. Pedigree comprises 5 patients suffering from the same bone and hip dysplasia with
brachymetatarsalia (Marik et al. 2005). Autosomal dominant inheritance is assumed into the 4t
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Figure 9: Spondyloperipheral dysplasia: Proband SPD2 (family 4):

a) Hypoplasia of the left 3/ and right 4t toe - 13 years.

X rays: b) Spine - latereal view; 3 years: Oval shaped vertebral bodies. Unequal width of the intervertebral disc spaces;
c) 13 years: Minor platyspondyly, defective ossification of the anterior superior margin of the thoracic and lumbar
vertebrae (vertebrae Th12 and L2 — marked with an arrow);
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Figure 9: Spondyloperipheral dysplasia: Proband SPD2 (family 4):

d) pelvis and hips - 6 years: valgus of femoral necks and flattening of capital femoral epiphyses;

e) left hand - 6 years: skeletal maturity is delayed; f) right knee joint — 11 years: Flattening of the medial part of the
proximal tibial epiphysis.
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generation. Molecular analysis revealed a heterozygous nucleotide change c.4454G>C (p.C1485S)
in exon 54 of the COL2AT gene. This result is consistent with a diagnosis of Spondyloperipheral
dysplasia. (Mortier, personal communication 2006). This mutation was found also in the
proband’s mother and grandmother.

Spondyloperipheral dysplasia is a rare AD disease that belongs to type Il collagenopathies
and is caused by a mutation in C-propeptide. Its phenotype is variable, typically characterized by
platyspondyly, brachydactyly type E changes (short metacarpals and metatarsals), bilaterally short
ulna, and usually disproportionately short stature (Hoonaert et al. 2007). Adult height is reported
to be between 115 and 165 cm (Bedeschi et al. 2011). Other reported features include other
skeletal findings (e.g., midface hypoplasia, degenerative changes in the proximal femora, limited
extension at the elbow, bilateral L5 sacralization), as well as talipes equinovarus, myopia, hearing
loss, and intellectual disability. In contrast to Czech dysplasia, growth disturbance, disproportionate
shortening of the limbs, eye involvement, cleft palate and other symptoms characteristic of type Il
collagenopathies are common in Spondyloperipheral dysplasia.

DISCUSSION

The phenotypic spectrum of COL2AT-related disorders is very broad (Terhal et al. 2015, Xu et al.
2020). Type Il collagen is a major component of the extracellular matrix of cartilage. In COL2AT -
related disorders, not only the articular cartilage but the entire course of endochondral ossification
is disrupted (Li et al. 1995). Worldwide, the prevalence of these disorders is estimated to be more
than 20.4-35.9/100,000 in different regions and populations (Deng et al. 2019).

At least 460 different COL2AT mutations, identified in 663 independent probands, and 21 definite
disorders have been reported to date (Zhang et al. 2020). The most well-known of these include
Spondyloepiphyseal dysplasia congenita, Stickler syndrome type 1, Kniest dysplasia, achondrogen-
esis Il. These disorders are clinically characterized by varying degrees of abnormalities in the ocular,
skeletal, orofacial and audiological systems. Clinical variability and phenotypic overlap have been
commonly observed in patients with COL2A1-related disorders, even within the same family (Deng
etal. 2019).

A well-defined unambiguous correlation between genotype and phenotype was not found. In the
first potential correlation, regional N-propeptide mutations (especially in exon 2) cause mild phe-
notypes such as Stickler syndrome type | (STL 1) (96%). In the second potential correlation, regional
C-propeptide mutations lead to severe and lethal phenotypes because C-propeptide plays a key
role in triple helix formation (Zhang et al. 2020). In general, mutations that change glycine to anoth-
er amino acid (Gly-X-Y) tend to lead to severe phenotypes (Barat Houari et al. 2016). Mutations
causing change of arginine to cysteine are often associated with arthropathy (Zhang et al. 2020).
However, it also depends on the position - the closer to the C-terminus, the more severe the phe-
notype (Chakkalakal et al. 2018, Steplewski et al. 2004). Missense mutations closer to the C-end
lead to thermolability, accumulation of defectively composed protein in the endoplasmic reticulum
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(ER), ER stress response and chondrocyte apoptosis (Hintze et al. 2008, Chakkalakal et al. 2018).
Non-substitutions (e.g., deletions, duplications, and insertions) cause rather mild phenotypes. They
likely cause frameshift mutations, subsequently forming abnormal amino acid sequences in chon-
drocytes to be recognized and degraded. Conversely, small deletions often cause a severe or lethal
phenotype (Zhang et al. 2020).

SED-MS (Czech dysplasia) belongs to type Il collagenopathies (Warman et al. 2011, Mortier et
al. 2019). A nucleotide change (c.823C>T) in the COL2AT gene was detected in all of the above
patients. This mutation is thought to lead to a substitution of an arginine residue for a cysteine
residue (p.Arg275Cys) in the triple helical domain of the pro-a.1(ll) collagen chain. There is evidence
that the substitution of hydrophilic arginine for hydrophobic cysteine in the triple helical domain of
the collagen protein affects the integrity and stability of the collagen fibril. Previous analyses have
shown that arginine is the most stabilizing residue at the Y position of the Gly-X-Y repeat (Persikov
et al. 2005). This substitution likely affects local thermostability without adversely affecting the
entire collagen chain (Hoonaert et al. 2006). Consistent with the mutation being relatively close to
the N-terminus, Czech dysplasia is classified as a relatively mild disease. However, this is only true
with respect to growth impairment, longitudinal bone growth and ocular involvement. The articular
cartilage is severely affected. Early-onset progressive arthritis, accompanied by severe pain, restricts
movement and significantly affects quality of life.

The p.Arg275Cys mutation appears to be recurrent as it has been observed in patients from all over
the world and from different ethnic groups (Burrage et al. 2013). It occurs quite frequently - it is
considered a hot spot mutation (Zhang et al. 2020).

Czech dysplasia is likely to be caused exclusively by the p.Arg275Cys mutation, a unique situation
among COL2A1 disorders (Tzschach et al. 2008, Matsui et al. 2009).

However, Deng et al. (2019) show an overlap of Czech dysplasia and Early-onset osteoarthritis
(EO-OA) with mild chondrodysplasia. It is also described by Zhang et al. (2020). Four out of twelve
probands diagnosed with EO-OA carried the same mutation (p.Arg275Cys), suggesting that even
in these cases the same mutation can lead to multiple phenotypes. The most striking feature that
distinguishes EO-OA with mild chondrodysplasia from SED-MS is the shortening of the 3™ and 4t
toes. This feature is absent in the cases described by Burrage et al. (2013) and in some individuals
reported by Reginaldo et al. (1994) and in our youngest patients (Fig. 4d, 6c).

In two patients originally described as Czech dysplasia (Case 3 according to Kozlowski et al. 2004
and Case 1 according to Marik et al. 2005), the p.Arg275Cys mutation was not found, but an addi-
tional mutation in exons 53 and 54 was detected. Mutations in these exons encoding C-propeptide
usually cause Torrence platyspondylic lethal dysplasia (PLSD-T) and Spondyloperipheral dysplasia
(SPD). Clinical research has shown that both SPD and PLSD-T represent a phenotypic continuum
(Deng et al. 2019), as the same missense mutation in C-propeptide can cause either disorder
(Hoonaert et al. 2007). The phenotypic spectrum is very broad, ranging from lethal to relatively
mild, with moderate to moderately disproportionate short stature.
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CONCLUSION

Spondyloepiphyseal dysplasia with short metatarsals (SED-MS, formerly Czech dysplasia) is seen to be
a part of a continuous spectrum of disorders together with Achondrogenesis I, Hypochondrogenesis,
Tortance type of Spondyloepiphyseal dysplasia, COL2A1-related Spondyloepimetaphyseal dysplasia
(SEMD), Kniest dysplasia, Spondyloepiphyseal dysplasia congenita (SEDC), Autosomal dominant
spondyloarthropathy, Spondyloperipheral dysplasia and the COL2A7 type of Stickler dysplasia
(Spranger et al. 2018, Deng et al. 2019).

To date, we have identified two families with SED-MS in the Czech Republic. In a large five-genera-
tion family, 9 members have been diagnosed with Czech dysplasia, and two children are now sus-
pected of having this diagnosis - see Figure 1. Based on the radio-clinical findings of five members,
we analysed the course of the disease and showed development of the main symptoms at figures.

In two patients originally described as Czech dysplasia, the p.Arg275Cys mutation was not found,
but an additional mutation in exons 53 and 54 was detected and a diagnosis of spondyloperiph-
eral dysplasia (SPD) was made. The phenotypic spectrum of SPD is very broad, ranging from lethal
to relatively mild, with moderate to moderately disproportionate short stature. We compared the
findings of these patients with those of patients suffering from Czech dysplasia. The radiological
features were similar, but the clinical findings differed. Metatarsal shortening is part of the clinical
picture of both spondyloperipheral and Czech dysplasia. In contrast, joint and spinal involvement
in Spondyloperipheral dysplasia does not progress to the same degree. Patients with SPD have mild
disproportionate short stature.

In addition to the typical radiographic manifestations of Czech dysplasia, the authors point out the
rectangular shape of the spinal canal in the lumbar region in both six patients with Czech dysplasia
and in two patients with Spondyloperiferal dysplasia.

Predicting phenotype and disease course based on genotype can be very misleading, as shown in
our cases. Our cases provide evidence that there is phenotypic overlap between Czech dysplasia
and mild forms of Spondyloperipheral dysplasia.

Czech dysplasia causes severe skeletal impairment leading to severe disabling limitation of mobility
of the whole body associated with significant pain. Early-onset osteoarthritis of the large joints of
lower extremities requires surgical management at a young age.
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SUMMARY

The authors present a successful complex treatment of a Czech girl with Ollier’s disease during the
growth period, the aim of which was to correct the biomechanical axis and length of the lower
limbs.

Keywords: enchondromatosis, Ollier’s disease, histopathology, shortening and deformities of the
lower limb, anthropometry, bone lengthening, epiphysiodesis

INTRODUCTION

Enchondromatosis is a heterogeneous disease affecting the skeleton in the epiphyses, metaphyses
and diaphyses of the tubular bones of the limbs, characterized by the formation of enchondromas
(on the bone surface) and chondromas (inside the bone).

Enchondromas are usually located on one side, but can affect the entire skeleton and cause pro-
gressive severe limb deformities during the growing period (Shapiro 1982). The skull and vertebral
bodies are rarely affected.
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Ollier’s disease (OD) is non-hereditary disease, clinically manifested by deformities and asymmetric
shortening of the legs 4-36 c¢cm, and is the most common subtype of enchondromatosis (type
| according to Shapiro, 1982) with an estimated incidence of 1:100,000. This particular topographic
form of asymmetrically distributed enchondromatosis in the skeleton was first published by Ollier in
1900 under the title “La dyschondroplasia” (cit. sec. Spranger et al. 2002). The term OD is still used
today for cases with unilateral skeletal involvement. Bone lesions are evident in early childhood,
usually between 2-10 years of age, and grow in a sporadic fashion until late puberty.

Typical radiographic features are islands of columnar bands of hyperplastic unossified cartilage
arising in the metaphyses and sometimes spreading into the diaphyses, round radiolucent diaphy-
seal masses arising from the periosteum. The risk of benign enchondromas turning into malignant
tumors (chondrosarcoma) is high. The transformation (malignancy) occurs mainly during adoles-
cence, in 15-57% of cases. There is an association with extraskeletal tumors, notably of the brain
and ovaries (Matéjovsky et al. 1988).

Fig. 1A. Ollier's disease. Histological picture of enchondroma in our patient. The tumor was hypercellular, but no
cellular atypia was present. X 140, HE
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Fig. 1B. Ollier's disease. Our tumor presented as a well circumscribed nodule without permeation of neoplastic cells
in the adjacent cancellous bone. X120, HE

Histological examination is obligatory in patients presenting clinical symptoms such as localized
or increasing pain, and/or radiographic documentation suggestive of malignancy. Despite major
advances in imaging techniques (Le et al. 2014), differentiating enchondroma from low-grade
(type I) chondrosarcoma remains difficult (Douis et al. 2018).

Fig. 1 A-D show histological picture of enchondromas in our patient.
Classification

Currently, there are nine subtypes of enchondromatosis, based on the region of the spine affected
and the type of inheritance (Spranger et al. 2002, Pansuriya et al. 2010).

There is great clinical variability with respect to size, number, localization (Kowalska, Kozlowski
2011), disease onset, and surgical treatment requirements.
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Fig 1C. Ollier's disease. Enchondroma with signs of malignancy. Cellularity is increased, tumour cells show nuclear
atypia and some cells are binucleated. Mitoses may also be readily apparent. x200., HE

According to the Nosology and Classification of Genetic Diseases of the Skeleton: 2019 revision
(Mortier et al. 2019), Ollier’s disease is classified in group 29, termed Disorganized development
of bone components, along with other subtypes such as enchondromatosis with hemangiomas
(Maffucci syndrome, Mafik et al. 2012, Rozeman 2004), multiple cartilaginous exostoses, cherub-
ism, fibrous dysplasia - polyostotic form, metachondromatosis, fibrodysplasia ossificans progressiva,
neurofibromatosis - type 1, dysplasia epiphysealis hemimelica, genochondromatosis (Kozlowski,
Jarrett 1992), spondyloenchondromatosis and cheiro-spondyloenchondromatosis (Ignys et al.
2003), Gorham-stout disease and several others.

Inheritance

In most cases, OD is not inherited from parents.
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Fig. 1D. Another sign of enchondroma malignancy is the permeation growth pattern characterized by invasion of
neoplastic tissue into the marrow demonstrated in this figure (marked with an asterisk) or destruction of cortical
bone. X120, HE

Etiopathogenesis

For along time, enchondromas were considered developmental disorders caused by failure of
normal endochondral bone formation. Nevertheless, their pathogenesis is not entirely understood.
A mutant PTHR1 (R150C) was found to be expressed in the enchondromas from two of six unre-
lated patients with enchondromatosis (Hopyan et al. 2001). PTH1R is a receptor for parathyroid
hormone and a parathyroid hormone-related peptide that acts in a negative feedback loop with
Indian Hedgehog (IHH), which regulates normal endochondral bone formation (Couvineau et al.
2008). Thus, it can be speculated that the gene(s) causing the various subtypes of enchondroma-
tosis (see above) are involved in Hedgehog/PTH1R growth plate signalling. Nevertheless, PTH1R
mutations have been identified only in a small part of patients with Ollier’s disease (Rozeman
2004). Contemporary research shows that the cause of OD is probably heterogenous. According
to current knowledge in most people with OD, the disorder is caused by somatic mutations in
the IDH1 or IDH2 gene, encoding isocitrate dehydrogenase enzymes (Amary 2011, MedlinePlus
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2020). Gain of function mutations in these genes ultimately lead to inhibition of osteogenic dif-
ferentiation (Bruce-Brand, Govender 2020). Additionally, FGFR signalization can be involved in
enchondroma formation (Hallet et al. 2019). It is possible that two or more mutations are required
for the development of the disease - germline mutation associated with a somatic mutation.
Furthermore, additional mutation may underly progression from enchondromas to tumors (Silve,
Jiippner 2006). The multistep genetic progression model and participation of epigenetic factors is
also supported by genome-wide analysis (Pansuriya et al. 2011).

The unilateral occurrence of enchondromas can be explained by the action of a fresh dominant
mutation during early blastogenesis (postzygotic). The genetic mutations that cause OD arise dur-
ing life (somatic mutations) and are present only in certain cells of the human body. This is called
mosaicism. The cells that have the mutation are the cells that develop into enchondromas (Silve,
Jiippner 2006).

In the case of a girl with Ollier's disease (OD), we demonstrate the typical clinical and radiological
picture of severe deformities, biomechanically significant shortening of the one lower limb, and the
staged orthopaedic surgical treatment.

Orthopaedic treatment

The method of choice to treat deformities and unequal length of the lower limbs are both external
fixator (Watanabe et al. 2007) or a guided growth method, i.e. application of the eight-plates in the
region of the knee joint physis (Boero 2011) and the distal growth physis of the tibia, and/or using
drilling irreversible epiphysiodesis or hemi-epiphysiodesis based on anthropological prediction of
residual growth (Zemkova- Mafik 2007).

CASE REPORT

Presented 12 years old girl is the first child of healthy parents, born at term.
No skeletal disorders were known to be present in the family.

In 8 months she was for the 15t time examined in the Centre for Defects of Locomotor Apparatus
due to crus varum cong. l. sin. - Fig. 2. The length was 73.5 cm, crown-rear length 49 cm, weight
8500 g. No obvious difference in length of thigh and shank was observed. No obvious structural
bone changes of the distal femur and tibia was proved at X-ray of the left tibia.

In 18 months, deformity progression of the left distal femur and proximal tibia, shortening of
the left leg by 2.6 cm and rapid growth of the girl (height 90 cm, weight 14.5 kg) were observed.
Orthotic treatment was not effective due to poor tolerance (only 4-7 hours per day). X-ray of the
lower extremities showed radiolucent metaphyseal enchondroma masses in the distal femur, proxi-
mal and distal tibia - Fig. 3.
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Fig. 2. 8 months old infant with crus varum cong. I. sin.

Fig. 3. X ray of lower limbs at the age of 18 months: marked varosity of the left distal femur and proximal tibia and
shortening of the left leg, radiolucent metaphyseal masses of enchondromas in distal femur, proximal and distal tibia.
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Fig. 4 A, B. 2 years and 7 months: lengthening of the left femur and supracondylar varosity correction with unilateral
device (external fixator by Wagner) - A.

3 years and 3 months: temporal lateral epiphysiodesis of the distal left femur (using an eight plate) and step by step
lengthening of about 50 mm of the left tibia (and fibula) in two levels (with Illizarov’s ring external fixator) were
carried out - B.
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Fig 5A, B. 4 years and 1 month: extraction of eight plate from the distal femur, corrective supracondylar osteotomy,
excochleation of the enchondroma in distal metaphysic of the femur and application of artificial bone “Actifuse”.
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Biochemical examination of bone turnover markers was normal for age.

According to the clinical and radiological picture, Ollier’s disease (monomelic form) was diagnosed.
Anthropological prediction of 8-10 cm shortening was an indication for lengthening procedures:

1. At the age of 2 years and 7 months, lengthening of the left femur and supracondylar varosity cor-
rection with unilateral device (external fixator, EF by Wagner) was performed - Fig. 4 A. The bone
fragments were gradually distracted to a length of 52 mm.

2. EF extraction at 3 years and 1 month.

3. At 3 years and 3 months, temporal lateral epiphysiodesis (using eight plate of the distal left femur)
and gradual extension of the left tibia (and fibula) by 50 mm at two levels using lllizarov’s ring exter-
nal fixator - Fig. 4 B.

4, EF extraction at 3 years and 8 months.

Next surgical treatment of the left lower limb

5. At the age of 4 years and 1 month extraction of the eight plate from the distal femur, corrective
supracondylar osteotomy and osteosynthesis of the AO plate, excochleation of the enchondroma
in the medial part of the femoral metaphysis and application of the artificial bone “Actifuse” -

Fig 5A, B.

Histological examination revealed an enchondroma with incipient microinvasion into the intertra-
becular region at two sites. Low grade chondrosarcoma was suspected - see Fig 1C, D.

Fig 6A. 6 years and 10 months: next progression of supracondylar femoral varosity (-20°) but tibiofemoral angle was
normal (5°) - photo.
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6. 4 years and 10 months: AO plate extraction and 8-plate lateral hemiepiphysiodesis of proximal
tibia was carried out. The left leg was 3 cm longer.

7. 5 years and 10 months - again progression of distal femoral varosity. The left leg was 0.5 cm
shorter. Extraction of eight plate from the proximal tibia.

8. 6 years and 10 months - further progression of supracondylar femoral varosity (-20°, but tibio-
femoral angle was 5°): re-osteotomy was performed - Fig. 6A, B, C.

Fig 6B, C. 6 years and 10 months: next progression of supracondylar femoral varosity (-20°) but tibiofemoral angle was
normal (5°) X-ray — B. Re-osteotomy was done - C.
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Fig 7 A, B, C. 7 years and 6 months - photo of legs and X-ray of the left knee - A, B. AO plate extraction and temporal
lateral epiphysiodesis of distal femur and proximal tibia by eight plates was carried out - C.
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Histology confirmed enchondromatosis with signs of low-grade chondrosarcoma - see Fig. 1C, D.
At 7 years and 3 months, the distal femoral varus progressed; but the tibiofemoral (T-F) angle was 8°.

9. 7 years 6 months: AO plate extraction and temporal lateral epiphysiodesis of distal femur and
proximal tibia were carried out - Fig. 7A, B, C.

In 8 years and 1 month: standing hip X-ray: shortening of the left leg by 3.5 cm. X-ray of knee joints:
T-F angle normal, but again supracondylar varus.

10. 8 years and 6 months: Extraction of 8 plates from distal femur and proximal tibia. At the same
stage, supracondylar 3D osteotomy of the L femur was performed with overcorrection of the varos-
ity. At 8 years and 9 months, i.e. 3 months later, spontaneous correction of knee hypervalgosity —
Fig. 8A, B, C.

Fig. 8A, B, C. 8 years and 6 months: Supracondylar 3D re-osteotomy of the left femur - varosity overcorrection was
carried out - A. Spontaneous early correction of hypervalgosity in 8 years and 9 month (due to premature growth
spurt) - B and photo of legs (see next page) in standing in 9 years and 1 months when shortening of the left leg was
2cm-C.
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Fig. 8C. 8 years and 6 months: photo of legs in standing
in 9 years and 1 months when shortening of the left leg
was 2 cm.

At 9 years and 1 month, the endocrinologi-
cal examination concluded high growth with
a familial component and constitutional growth
acceleration: body height 153.3 cm (2.7 SD) with
lift of 2 cm under the left leg, body weight 44.5
kg (2.3 SD), weight to height between 50t and
75t percentile, trunk-to-lower limb ratio signifi-
cantly altered in favour of the legs.

A plan for further surgical treatment was made
according to the anthropological prediction of
the remaining growth of the leg. Bone age was
accelerated to 10.7 years — i.e. by about 1.5 years.

The prediction of final height was approximately
175 cm. Remaining growth of the right leg was
approximately 7-9 cm, but little of the left leg.

The plan and aim of the next operation was to
stop the growth of the right lower limb and, at
the same stage, to stop any further progression
of varosity of both the distal femur and the distal
tibia of the left leg.

11. 9 years and 3 months. Right leg: Total
drilling epiphysiodesis of distal femur, proximal
and distal tibia with proximal and distal fibula
- Fig. 9A, B.

Left leg: Lateral drilling hemiepiphysiodesis of
distal femur and distal tibia, total epiphysiodesis
of distal fibula.

At 10 years, shortening of the left leg was 3.5 cm.

12. 10 years and 8 months: distal left tibial varus
and 20° tilt of the talocrural joint — Fig. 10A.
Corrective osteotomy of the distal tibia and
fibula was performed - Fig. 10B. 12 years: prolif-
erative enchondromas of the distal and proximal
left tibia — Fig. 10C and also B.
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Fig. 9A, B. 9 years and 3 months. Right leg: Total drilling epiphysiodesis of distal femur, proximal and distal tibia with
proximal and distal fibula.

13. At 12 years and 3 months, extraction of the AO plate from the distal tibia was performed and at
the same stage, ablation and excochleation of the enchondroma in the medial part of the distal left
tibia and application of the artificial bone “Actifuse”.

Histology showed an enchondroma without signs of acute malignancy - see Fig. 1A,B.
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Fig. 10A, B, C. 10 years and 8 months: Varosity of distal left tibia and 20° tilt of talo-crural joint — A. Corrective osteo-
tomy of distal tibia and fibula was carried out - B. 12 years: proliferative enchondromas of the left distal and proximal
tibia - C (see next page) and also B.
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Fig. 10C.
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Fig. 11 A-E. 12 years and 7 months, bone age was 14. Shortening of the left leg according to X-ray of hips in standing
was 0.6 cm - A.
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Fig. 11 A-E. 12 years and 7 months, bone age was 14. 4 months after last surgery. Asymmetry of the length of femur
and tibia - the left tibia is shorter about 2.8 cm - B, D, E.
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Fig. 11 A-E. 12 years and 7 months, bone age was 14. Asymmetry of the length of femur and tibia - the left tibia is
shorter about 2.8 cm - B, D, E. Healing - remodelling with Actifuse granules 4 months after last surgery — marked

with an arrow - C.
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Fig. 11 A-E. 12 years and 7 months, bone age was 14. Shortening of the left leg according to X-ray of hips in standing
was 0.6 cm — A. Asymmetry of the length of femur and tibia - the left tibia is shorter about 2.8 cm - B, D, E. Healing -
remodeling of Actifuse granules 4 months after last surgery — C. Body height was 167 cm, weight 65.3 kg, sitting
height 88.5 cm, arm span 179 cm.
Normal tibio-femoral angle of both legs and valgosity of the left heel - D, E.
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Fig. 12. Growth percentile chart of proband. The final body height is predicted around 169 cm.

Conclusion

At the age 12 years 7 months, the bone age was 14.

The shortening of the left leg according to X-ray of hips in standing was 0.6 cm - Fig. 11A.
Asymmetry of the length of femur and tibia - the left tibia was shorter about 2.8 cm - Fig. B, also
D, E. Healing - remodelling of Actifuse granules 4 months after surgery - Fig. 11C.

Body height was 167 cm, weight 65.3 kg, sitting height 88.5 cm, arm span 179 cm.

The photographs show normal tibio-femoral angle of both legs and avalgus of the left heel -
Fig. 11D, E.

The growth of legs was terminated. No change in leg length is anticipated.

We assume a final body height of about 169 cm - see Growth percentile chart of proband - Fig. 12.
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CONCLUSIONS

The presented patient with OD was operated under general anaesthesia from 2 years and
7 months to 12 years and 3 months 13 times in total. Femoral and tibial lengthening, repetitive
corrective osteotomies of the lower end of the femur, partial reversible hemiepiphysiodesis of
the lower femoral physis, upper tibial physis, and corrective osteotomies of the lower end of
the tibia and fibula were performed on the affected left lower extremity to correct congenital
deformities.

Anthropometrically timed complete irreversible drilling epiphysiodesis at the knee joint and
lower tibial physis and fibula in the unaffected right lower limb resulted in successful correction of
unequal leg length.

We observed very rapid mineralization and remodelling of bone regenerates, osteotomies, drilling
epiphysiodesis and early remodelling of Actifuse granules at the affected left leg.

Two biopsy examinations of the enchondroma at the distal end of the left femur (at the age of
4 years and 1 month and 6 years and 10 months) confirmed enchondromatosis with signs of
low-grade chondrosarcoma. Histological examination of enchondroma in the distal part of the
left tibia (at the age of 12 years and 3 months) showed enchondroma without signs of acute
malignancy.

Deformities of the long bones as well as malignant transformation of enchondromas may require
repeated surgical procedures from preschool age to adulthood. After puberty, new lesions usually
do not appear and remodelling with replacement of cartilaginous tissue by mature bone is often
observed. Reactivation of growth of existing enchondromas in adulthood and localized enlarging
pain and/or radiologically documented changes raise suspicion of malignancy.

Patients should be familiar with the features of malignant growth (unexpected enlarged enchon-
dromas, localized and increasing pain). Specimens of growing tumours must be histologically exam-
ined (atypical cells, grade I-lll chondrosarcoma).

Further research is necessary to elucidate the problem of etiopathogenesis of OD and malignancy
of enchondromas which is crucial for the survival and quality of the life of patients.
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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 Vas a na Vase zkusenosti - prijdte 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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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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Pravni sluzby
poskytovatelum
zdravotnich sluzeb:

~ obchodni pravo - zalozeni spolecnosti, transformace
soukrome ordinace na spolecnost, registrace
poskytovatele zdravotnich sluzeb,

= konzultace v oblasti medicinského prava — Skoleni
personalu ve vécech vedeni a nakladani se
zdravotnickou dokumentaci, informovany souhlas
pacienta,

= smluvni agenda — najemni smlouvy, kupni a Uvérove
smlouvy, smlouvy o sluzbach,

= smlouvy se zdravotnimi pojistovnami — Uprava
smluvnich dokumentu, korekce plateb,

~ otazky nahrady skody na zdravi a z titulu zasahu do
osobnostnich prav — konzultace vznesenych naroku,

jednani s pacienty, zastupovani v soudnim fizeni,

~ a vSechny dalsi otazky, s nimiz se poskytovatele
zdravotnich sluzeb v praxi setkavaji

V pfipadé zajmu o nezavaznou konzultaci a poskytnuti blizSich informaci nas nevahejte kontaktovat.

SVOBODA & KUCERA | ADVOKATI

AK Kucera s.r.o. | Stavitelska 1099/6, 160 00 Praha 6 | T +420 222 965861 | M +420 731510 675 | £ kucera@sk-advokati.cz | W www.sk-advokati.cz



PROTEOR CZ s. r. 0. - nestatni zdravotnické zafizeni
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