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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, Ph.D. - 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 nezastupitelnou pomoc pfi tvorbé mezioborového odborného recenzované-
ho &asopisu ,Pohybové ustroji — pokroky ve vyzkumu, diagnostice a terapii (dale PU).”

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

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

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

Nedostatek pfispévki je pficinou zpozdéného vydani i tohoto &isla 2, ¢asopisu PU, 28, 2021.
Koncem roku 2021 v dobé Omikronové viny koronavirové pandemie jsme opozdéné vydali
&islo 1 ¢asopisu PU, 28, 2021.

Soucasné s konanim tradi¢nich sympozii v roce 2021 byla vydana Supplementa 1 a 2 ¢asopisu
PU, 28, 2021 s abstrakty. P¥i pFilezitosti 26. Kubatovych dn(i (téma Ortopedicka protetika — mezi-
oborova spoluprace 5 - adaptace, online prenos 6. bfezna 2021 z Lékaiského domu v Praze 2)
za Uc&asti pana prof. MUDr. Stépana Svaciny, DrSc. (pfedseda Ceské lékafské spole¢nosti
J.E.Purkyné z.s.) byla predana ocenéni jubilantdim 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. MUDr. Vaclavovi Smrekovi, 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, Ph.D. - 60 let. Odborné Zivotopisy jubilantt jsou publikovany
v Supplementu 1 ¢asopisu PU, 28, 2021.V Supplementu 2 ¢asopisu PU, 28, 2021 byla uvefejnéna
nejen abstrakta z The 23 Prague-Lublin-Sydney-St. Petersburg Symposium (topic: Locomotor
Apparatus Adaptation |l - Interdisciplinary Aspects, November 20, 2021 Medical House,
Sokolska 31, Prague, Czech Republic), ale i odborné Zivotopisy zahrani¢nich kolegt ortopedi —
profesora Dr. Hanse Zwippa (Dresden, Germany) a Dr. Pieta van Loona (Deventer, Netherlands),
ktefi byli ocenéni Cestnou medaili Ceské |ékafské spole¢nosti J.E.Purkyné z.s. pfedanou panem
prof. MUDr. Stépanem Svacinou, DrSc., piedsedou Ceské lékafské spole¢nosti J.E. Purkyné. Toto
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tradi¢ni Symposium se konalo prezenéni a online formou s aktivni online ucasti nasich kolegt
z Holandska (Dr. Piet van Loon) a Lublinu (Professor Tomasz Karski, MD, PhD a ass. Professor
Jacek Karski, PhD).

Poslanim &asopisu PU je uverejhiovat védecké prace zabyvajici se diagnostikou a mezioborovym
Ié¢enim genetickych kostnich chorob, vrozenych defektd koncetin, sekundarni osteopordzy,
osteo/spondyloartrézy, ale i jinych chorob, které ve svych dasledcich negativné ovliviuji riist,
vyvoj a kvalitu pohybové Ustroji v pribéhu lidského zivota. Cenény jsou prace vychazejici
z vyzkumu pojivovych tkani na viech urovnich poznani, prace orientované na biochemickou,
morfologickou, genetickou a molekularni diagnostiku chorob pohybového Ustroji. Zvlastni
pozornost je pfikldadana pracim z oblasti ortopedické a antropologické biomechaniky, neu-
roadaptacnim zméndm skeletu v obdobi rlstu, fizené remodelaci pojivovych tkéni, studiim
muskuloskeletélnich a neuronalnich interakci v zavislosti na 1é¢ebnych metodach (kalciotropni
Iéky, rehabilitace, ortoticko-protetické a operacni lé¢eni) a v neposledni fadé sdélenim antro-
pologickym a paleopatologickym. Ocenujeme pfedevsim interdisciplindrné zamérené prace.
V anglickém jazyce jsou publikovana sdéleni zahrani¢nich i nadich autord. Zédanym doplnénim
obsahu ¢asopisu jsou zpravy ze sjezdd a konferenci. V rubrice zpravy zverejiiujeme ozndmeni
o Zivotnim vyroéi €lent RR &asopisu, SPT CLS JEP z.s., OPS CLS JEP z.s. a vyznamnych osobnosti,
sdéleni o prioritnich pozorovénich, ze studijnich a poznavacich cest aj.

V kazdém ro¢niku najdete smérnice pro autory prispévkl, 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
Casopisu v prispévcich posilanych do zahrani¢nich impaktovanych casopis(. Pro zvyseni mezi-
narodniho zajmu o ¢asopis PU je zadouci ziskavat pGvodni kvalitni prace a kazuistiky v angli¢-
tiné. Souhrny vsech praci doporucujeme psat co nejvystiznéji, strukturované, ¢esky a anglicky
(objectives, methods, results and discussion), s klicovymi slovy.

Tésime se na Vasi spoluprdci 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 jour-
nal Locomotor System — Advances in Research, Diagnosis and Therapy (journal LS).

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

In 2008, the journal was included by the Council for Research, Development and Innovation of the
Government of the Czech Republic in the List of peer-reviewed non-impacted periodicals pub-
lished in the Czech Republic. 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 pub-
lication 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 chro-
nological order as issues 1 and 2, as well as two separate Supplements with papers from the sym-
posia Kubat’s days and Prague-Lublin-Sydney-St. Petersburg Symposium.

The lack of submissions is the reason for the delay in the publication of this issue 2, of the journal
LS, 28, 2021. At the end of 2021 during the Omicron wave of the coronavirus pandemic, we bela-
tedly published issue 1 of the journal LS, 28, 2021

Supplements 1 and 2 of the journal LS, 28, 2021 with abstracts were published simultaneously
with the traditional symposia. On the occasion of the 26 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 jubila-
rians, 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, Professor Asst. Josef
Kraus, M.D., Ph.D. - 70 years and Ing. Pavel Cerny, Ph.D. - 60 years. The professional biographies of
the jubilarians are published in Supplement 1 of the journal LS, 28, 2021.

In Supplement 2 of the journal LS, 28, 2021 were published not only the abstracts from The 23rd
Prague-Lublin-Sydney-St. Petersburg Symposium (topic Locomotor Apparatus Adaptation Il —
Interdisciplinary Aspects, November 20, 2021, Medical House, Sokolskd 31, Prague, Czech
Republic), but also the professional biographies of our foreign 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 Society J.E.Purkyné z.s. presented by Prof.
MUDr. Stépan Svacina, DrSc., President of the Czech Medical Society J.E. Purkyné. This traditional
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Symposium was held in a face-to-face and online format with active online participation of our
colleagues from the Netherlands (Dr. Piet van Loon) and Lublin (Professor Tomasz Karski, MD, PhD
and Ass. Professor Jacek Karski, PhD).

The mission of the journal is to publish scientific papers dealing with the diagnosis and interdis-
ciplinary treatment of genetic bone diseases, congenital defects of the limbs, secondary osteo-
porosis, osteo/spondyloarthritis, as well as other diseases that adversely affect the growth, deve-
lopment and quality of the musculoskeletal system during human life. Works based on research
on connective 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 paleopathological communications. We particularly appreci-
ate the interdisciplinary work. Communications by foreign and national authors are published
in English. Reports from congresses and conferences are a welcome addition to the content of
the journal. In the news section, we publish announcements of life anniversaries of members of
the editorial board of the journal, Society For Connective Tissues CMA J.E. Purkynje & Society for
Prosthetics and Orthotics CMA J.E. Purkynje and important personalities, announcements of prio-
rity observations, study and discovery trips, etc.

In each edition, you will find guidelines for authors of papers, which please pay attention to
when drafting your scientific communications. Summaries of papers published in the journal are
excerpted in EMBASE / Excerpta Medica (since 1994) and in Bibliographia medica Cechoslovaca
(since 2010).

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
discussion), with key words.

We look forward to your cooperation and creative comments in 2022.

Editorial Board

©

CZECH SOCIETY
FOR PROSTHETICS
AND ORTHOTICKS

J.E. PURKYNE
PRAHA  CZECH REPUBLIC
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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.
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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. Barveno 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 for 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 ultrasound.

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
of 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
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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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KLASIFIKACE NASLEDKU KOMPARTMENT SYNDROMU
(CS) NEBO POSTISCHEMICKEHO SYNDROMU (PIS) DOLNI
KONCETINY A NOHY U DOSPELYCH, ADOLESCENTU A DETI

CLASSIFICATION OF SEQUELAE OF COMPARTMENT
SYNDROME (CS) OR POSTISCHEMIC SYNDROME (PIS)

OF THE LOWER LEG AND FOOT IN ADULTS, ADOLESCENTS
AND CHILDREN

ZWIPP HANS, Emeritus

Center of Orthopedics and Traumatology of the University Hospital Carl Gustav Carus
at the Technical University of Dresden, Germany

ABSTRACT

The sequelae of an undiagnosed, an insufficiently treated or unpreventable (by crush injury) com-
partment or postischemic syndrome, most often after lower leg fracture or popliteal artery rupture,
are caused by necrosis and contracture of the extrinsic foot muscles. The more harmless hammer
toes due to contracture of the intrinsic muscles follow most often an untreated isolated foot CS
induced e. g. by a calcaneal fracture. In combined CS of the lower leg and the foot or in some iso-
lated cases of mainly one involved muscle we see different types of deformity (Types 1-5). The dif-
ferent types are also altered by involvement of nerve damages. Due to the involved and the amount
of scarred muscles we observe flexible or contract hammer toes, claw toes, hallux flexus, hallux
valgus, foot equinus or the severest form of a postcompartment or postischemic pes equinovarus.
Less common (16 of 66 cases) in our seria of corrections were the deformities caused by an isolated
CS, such as necrosis of the anterior tibialis, long extensor or the peroneal muscles. Most surprisingly
have been few cases of a functional hallux flexus or a severe hallux valgus in a boy.

Keywords: lower leg and foot compartment syndrome — postischemic syndrome — hammertoes
and claw toes - hallux valgus - pes equinovarus
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INTRODUCTION

There are many reports about acute CS or PIS how to detect and how to treat, but only few about
isolated and/or combined sequelae due to neglected acute CS or PIS of the lower leg which terms
are often used synonymously. It was Sir Henry John Seddon [11] who had introduced the worldwide
classification of nerve damage and who described in 1966 very precisely the typical foot and ankle
deformity when the deep flexor compartment of the lower leg was involved by fracture or popliteal
artery rupture producing a contract pes equinovarus. Others reported [3-10, 12-15] after Seddon
about different deformities as sequelae of CS or PIS of the lower leg. In the international literature
is reported about different operative corrections of sequelae due to insufficiently treated or over-
looked CS/PIS of the lower leg including below knee amputation as a salvage [4]. But no classifica-
tion related to different sequelae after CS or PIS was published until 2008, but written in German
[14]. Therefore it is not well known and presented here again. Additionally to a previous report in
1994 [15] of a hallux valgus deformity caused by CS a second case in a child is presented

Definitions

A. Sequelae of Compartment Syndrome (CS) are caused by posttraumatic muscle necrosis and/
or fibrosis due to an unsufficiently treated acute compartment syndrome (too high pressure in
a closed compartment) producing different deformities depending on which extrinsic or intrin-
sic muscles of the lower leg and/or foot have had infarction

B. Sequelae of Postischemic Syndrome (PIS) are caused by too late arterial repair and/or unre-
leased compartments after arterial repair (ischaemia > 6h needs principally splitting of all four
compartments of the lower leg [10] producing same or even stronger deformities as CS

C. Both groups (A, B) often are combined with nerve damages according to different types of
Seddon’s classification

Epidemiology

Lower leg compartment syndrome is seen in 17% of all lower leg fractures [2]. Urgent release of all
4 lower lower leg compartments was necessary in 75% of all cases of a popliteal artery rupture, but
only in 6% due to a tibial head fracture [10].The likelihood therefore to develop a posttraumatic pes
equinovarus seems to be much more higher after too late or insufficient splitting of the deep flexor
compartment of the lower leg caused by popliteal artery rupture and repair than by a fracture of the
tibial shaft. Regarding all different compartment syndromes of the skeleton the lower leg CS is seen
most often in 72.7 %, whereas the isolated foot CS equals only 3.3 % [1]. The less frequent combined
CS of the lower leg together with the foot (38% of foot CS) is as much caused by arterial injury as
by fracture [12]. Acute foot compartment syndrome was reported in 21 patients after fractures and
fracture-dislocations of Lisfranc (58%), Chopart (16%), talus (8%), calcaneus (8%), serial metatarsals
(8%) and in another 8 patients as a combined lower leg and foot compartment syndrome due to
vascular ruptures in 50% [12].

172 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 2 / POHYBOVE USTROJ, ro¢nik 28, 2021, €. 2



Pathology
Regarding the four lower leg compartments different deformities can be observed:

1. In case of an overlooked superficial flexor compartment syndrome a fixed equinus of the foot with
mild varus results.

2. In case of insufficiently treated extensor compartment syndrome a loss of dorsiflexion of foot and
toes like in palsy of the N. peroneus profundus is seen.

3. Anoverlooked orincorrectly released peroneal compartment syndrome causes loss of active prona-
tion

4. The sequelae of a deep flexor compartment syndrome are due to the most often overlooked, insuf-
ficiently released or even completely unreleased deep flexor compartment of the lower leg. This
leads to muscle necrosis, fibrosis and pes equinovarus with claw toes and often with numbness of
the planta pedis

5. Often combinations of 1 to 4 are seen.

According to Seddon [11] most often infarction and necrosis is found in the deep flexor muscles.
Seldomly a postraumatic pes equinovarus is caused by a N. ischiadicus palsy or a chronic infection
of the lower leg after fracture [13, 15].

a b c
Fig. 1a-c: Diagnostic steps are shown in case of a severe Type 5 after PIS in a young man. a, b: shows an abnormal
contract foot equinus of 60° with adduction of the forefoot of 40° ¢: CT shows necrotic areas in the posterior tibialis
muscle.
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Fig. 1d-e: Diagnostic steps are shown in case of a severe
Type 5 after PIS in a young man. d: MRI demonstrates
severe muscle necrosis and scarring in the M. tibialis
posterior, some within the M. flexor hallucis longus and
M. flexor digitorum longus, some fibrosis in the M. tibi-
alis anterior (red arrows) e: the mirrow-table foto shows
impressingly the extremely deformed pes equinovarus
and that weightbearing runs exclusively through the
metatarsal heads, mainly the 4th and 5t.
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Examination for Classification

First of all anamnesis and clinical examination are necessary including clinical tests like active knee
bowing to exclude functional sequelae of CS (see example in Fig. 3). Standard weight bearing x-rays
in two planes including a hindfoot projection are necessary to measure the amount of forefoot
adduction and hindfoot varus. MRI of both lower legs and feet shows much better than CT-scanning
necrosis of the involved muscles. In cases of neurological deficits a neurological examination includ-
ing electromyography (EMG) and electroneurography (ENG) both sided are necessary in case of
needed muscle transfer for substitution of a paralyzed muscle. Sometimes doppler-sonography or
distraction-subtraction-angiography (DSA) is needed preoperatively in cases of critical blood supply
(Fig. 1).

Patients

During the period of 1994 to 2007 a total of 66 patients were treated operatively at the Trauma
Department of the University Hospital Carl Gustav Carus at the Technical University of Dresden,
Germany. Isolated sequelae of the lower leg were seen ten patients (15%), isolated sequelae of the
foot in 26 patients (39%), combined sequelae of the lower leg and foot in 30 patients (46%).The
distribution and different corrective operations are shown in Table 1, the classification of 5 Types
in Table 2.

In our series of 24 treated cases of pes equinovarus 5 cases (21 %) by a postischemic syndrome in
patients all treated initially in peripheral hospitals and sent later for repair of the sequelae.

a) isolated lower leg compartment syndrome n
M. triceps surae (percutaneous Achilles tenotomy) 2
M. tibialis anterior (M.tibialis posterior — transfer 2
M. flexor hallucis longus (open lengthening) 5
Mm. peronei (M. tibialis posterior — transfer) 1

b) isolated foot compartment syndrome 26
Mm.flexores breves (percutaneous tenotomy of D2-D5)

c) combined lower leg and foot compartment syndrome
M. flexor hallucis I. + M. flexor digitorum . + Mm. flexores breves 6
(open lengthening of long flexors + percutaneous tenotomy of short flexors)
M. triceps surae + M. tibialis posterior + M. flex. dig. I. +.M. flex. hall. I. 24

(triple 4, midfoot-fusion 2, complex soft tissue reconstruction without fusion 18)

Table 1: Reconstructions after isolated or combined CS or PIS (n=66)
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Type 1 Lesser toes

a) hammer toes

b) claw toes

Type 2 Big toe

a) functional hallux flexus

b) contract hallux flexus

Type 3 Lesser toes + big toe

a) contract hallux flexus + hammer/claw toes D2-D5

b) contract hallux flexus + abductus + claw toes D2-D5

Type 4 Pes equinus

a) contract pes equinus without nerve damage

b) palsy of M.tibialis anterior, M. extensor hallucis/digitorum longus
and/or palsy of N. peroneus communis

Type 5 Pes equinovarus

¢) Necrosis of Mm. peronei and palsy of N. peroneus communis
a) + defect of N. peroneus communis (motoric + sensitive)
b) + defect of N. tibialis (motoric + sensitive)

¢) + combined defect of N.peron.c..+ N.tib.(motoric+sensitive) +
numb sole

Table 2: Classification of the sequelae of compartment or postischemic syndrome of the lower leg and foot related to
different deformities caused by contractions of muscles and tendons or nerve damages [14]

Fig. 2: Example of Type 1 a+b (left foot) and Type 3 b (right
foot) as result of an untreated complex foot and ankle CS
both-sided in a 14 years old boy who had sustained ten
months before a severe polytrauma after fall from the
fifth floor. Beneath life threatening injuries and multiple
fractures he had additionally complex calcaneal fractures
both-sided with a 3° degree soft tissue injury without any
release. After referral to our unit ORIF of both calcaneal
fractures was done three weeks after injury requiring addi-
tionally a free flap for the medial hindfoot left-sided due to
severest posttraumatic skin necrosis. The boy suffers now
from a painful hallux valgus right-sided, little left-sided,
but as well from painful contract hammer and claw toes
needing early correction.

176 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 2 / POHYBOVE USTROJ, ro¢nik 28, 2021, €. 2



a b

Fig. 3: Type 2 a deformity of a “functional hallux flexus”in a 25 years old plumber being unable to work with bowed
knees in shoes due to significant pressure and pain a: while standing upright the left big toe is only very little bowed
b: as soon as bowing knees already in 70° of knee flexion the left big toe is extremely bowed.

Fig. 4: Painful contract hallux flexus and contracted
claw toes D2-D4, hammer toe 5 (Type 3a) two months
after ACL-repair and unrecognized postoperative CS in
a 22 years old female student, complaining of pain in
shoes and not being able to wear high heels.
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Typical examples

The most common derformity is the development of hammertoes D2 to D5 after calcaneal fracture
with unrecognized or untreated CS of the foot. This is all due to contractures of the intrinsic short
flexors of the toes. As soon as the extrinsic long flexors are involved by a lower leg CS we will see as
sequelae contract claw toes. Depending on the amount of muscle necrosis some flexibility or rigid-
ity of clawing of the lesser toes is seen. Depending on the amount of necrosis within the long flexor
hallucis belly we can observe a flexible, a functional contract or absolutely contract hallux flexus.
When necrosis occurred additional in the abductor hallucis muscle we see a hallux valgus with claw
or hammer toes of the lesser ones which is caused by CS (Fig. 2).

Fig. 5: This Type 5 b equals a severe pes equinovarus after PIS in a 16 years old boy caused by rupture of the popliteal
artery but missed splitting of the lower leg compartments after the vascular repair. On the mirror-table one sees from
behind (a) how flexed the foot is with a lifted heel of about 5 cm caused by contracture of the M. triceps surae, the
M. tibialis posterior, the M. flexor digitorum longus and the M. flexor hallucis longus with extreme overpull of the
latter one. One sees as well from in front (b) how strongly the heel is pulled into varus and how significantly the foot
is supinated and adducted by the shortened M. tibialis posterior muscle due to necrosis and scarring in the muscle
and in the extrinsic flexors as well.
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Big toe deformity was observed as well in three cases as a Type 2 a deformity which equals an iso-
lated and only partial scarring of the flexor hallucis longus muscle. This entity is only detectable by
watching the big toe during active knee bowing (Fig. 3 a, b).

DISCUSSION

As far as seen in literature no other classification of sequelae due to CS or PIS of the lower leg, the
foot or the combination of both was reported until 2008 [14]. The advantage of a classification is
considered for having by this a base for comparing cases observed and probably treated differently
for correction. Manoli et al. [8] recommended excision of scarred muscles after ischemic contracture
following Seddon’s way [11]. In contrast, in our series resection was not done in any case. We always
had a chance by lengthening the shortened tendons to correct the malformation even in severe cases
of a pes equinovarus. Furthermore we had learned by the time in in treating 24 cases of the severe
Type 5 that triple arthrodesis as recommended by Hansen [2] was seldom necessary (4 of 24). Instead
of triple fusion and resection of tendons we established an own standardized complex soft tissue
procedure (n=18). Seeing by this procedure equal and reliable long term results [9, 11].
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ABSTRACT

The feet of infants and children go through different developmental stages during life. Sometimes
we can see incorrect anatomy, sometimes various deformities — congenital, neurological, connected
with “Syndrome of Contracture and Deformities” according Prof. Hans Mau and other disorders.
In adults - foot deformities and pain syndromes can be aresult of restricted movement of the
foot joints. In the article we present the deficit of the toes flexion in metatarsal - phalangeal joint
and examples of the “pain syndromes” as the result of this pathology. The problem was discov-
ered in 1971 and from this time many cases have been observed throughout the many years of
all the author’s professional activities. The first publication about this problem was in the Polish
Orthopedic Journal in 1971, the next in the German Orthopedic Journal in 1985.

Key words: foot anatomy, foot physiology, foot pathology, toes flexion test

INTRODUCTION

The feet - part of the human body - which are important for standing, walking, running, jumping
and other activities, at work and in sports (References 1-29). Due to the specific anatomical struc-
ture of the bones of the feet and the full range of motion in all parts of the foot — we can function
without difficulty, in every situation and in every period of our lives.
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The correct and unrestricted movement of the ankle joint, the subtalar joint and the metatarsal -
phalangeal joints is particularly important. The latter is very important when walking, running or
jumping.

Functional anatomy of the foot

Proper foot anatomy and full, unrestricted movement at each joint of the foot is a prerequisite
for normal function. Especially important is the correct range of motion at the ankle joint - dorsal
flexion, in other words “extension” and plantar flexion — when walking up stairs, climbing a moun-
tain and jumping. Any rotational movement in this joint is pathological and can cause instability,
swelling and pain. We have described these disorders in articles in the USA (3 publications), India (1
publication), and Czech Republic (1 publication) in 2017-2021 (References 19-29).

Other, important joints in the feet are the metatarsal - phalangeal joints of all the toes. Proper of
plantar flexion range of the toes is crucial for daily activities. Proper, pain free walking is only pos-
sible when the plantar flexion of the toes is unlimited. Every limitation of plantar flexion of the toes
is the cause of “foot pathology” and this problem is described on many cases in this paper (Fig. 3a,
3b, 3¢, 4a, 4b, 53, 5b, 5¢, 6a, 6b, 6¢, 7a, 7b).

Toe flexion test to identify the state of foot function. The first publication about this problem
was in the Polish Orthopedic Journal (Chirurgia Narzadéw Ruchu i Ortopedia Polska) in 1971
and next in the German Orthopedic Journal (Beitrage zur Orthopadie und Traumatologie) in
1985 (Fig. 1) as well as in many others publications (References 4-26). The foot has two important
parts — tarsus - “standing part” and forefoot — “active part” - important in walking (Fig. 2). We have
found, that “plantar flexion” of the toes in metatarsal — phalange joints is different in children, dif-
ferent in youth and specially in adults. (Fig. 3a, 3b, 3¢, 4a, 4b, 5a, 5b, 5¢, 6a, 6b, 6¢, 7a, 7b). We
observed in the following years of ours life, that the range of this movement is more and more
restricted and in many patients significantly small. The range of this movement is age related - big-
ger in children, smaller in adults.

In the paper we inform also about two other forms of feet pathology connected with limitation of
the plantar flexion of the toes. There are patients with the Friedreich syndrome and patients with the
Kohler Il disease. The Kohler Il disease is an aseptic necrosis of the metatarsal bone head — mostly
second, and mostly connected with using of improper shoes, which disturb the blood circulation in
the frontal part of the feet (Fig. 8, 9a, 9b).

MATERIAL

In our orthopedic activity — T. Karski since 1961 and J. Karski since 1989, J. Pyrc since 1996 we have
treated many thousands of people of various age - children, youth and adults with feet problems.
In this paper we present examples of the cases of feet pathology connected with limited toe flexion.
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A1 B1
Fig. 1. History of the discovery of the ‘toe flexion test’ Exercises in the therapy of ‘painful feet’ (A) - publication in
Poland (1971), (B) - publication in Germany (1985 — with the help of Dr F. Lettow, Neuruppin), (A1) (B1) Example of
exercises performed by a physiotherapist.
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Fig. 2. Foot anatomy (picture from the Internet): 26 bones, 33 joints, over 100 muscles and tendons. Part (A) important
for standing. Part (B) important for walking. Full flexion in metatarsal - phalangeal joints allow normal activity - wal-
king, running, jumping, working, every kind of sport.

Fig.3a, b, c.

a: Full flexion in metatarsal - toe joints. No problems with walking.

b: Limited flexion in metatarsal - toe joints. Problems with walking. Pain.

c: Maximally limited flexion in metatarsal — toe joints. Extremely big problems with walking. Pain in every step.
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a b
Fig. 4a, b. Female, 19. Student. Toe flexion test - fully physiological. Active flexion of toes of both feet till 50°. No
problems with walking and with daily activities. No pain.

Fig. 5a, b, c. Female, 54, gardener. Problem with feet. Difficulties in walking. Pain after walking longer distances.
Partially limited plantar flexion of the toes Flexion test — 30° flexion in metatarsal — phalanges joints. Additionally,
valgus of knees and so-called idiopathic scoliosis in the new classification — 2A group - left convex lumbar curve. In
therapy - flexion exercises for the toes.

Fig. 6a, b, c. Man, 66, architecture engineer. Problem with feet. Difficulties in walking. Pain in every step. Maximally
limited plantar flexion of the toes. Flexion test - maximal pathology - zero flexion in metatarsal - phalanges joints.
Additionally, varus of shanks and so-called idiopathic scoliosis - in the new classification - 3" group. Totally stiff spine.
No curves. In therapy - flexion exercises for the toes.
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a b

Fig. 7a, b. Female, 70. Maximal deformation of the feet. Pedes plani. Halluces valgi. The cause of hallux valgus on
both sides and full hyperextension position of toes — wearing improper shoes in the youth. Flexion test — maximal
pathology. Extensive pain in feet.

Fully unable to walk. Range of flexion of toes in metatarsal — phalange joints — hyperextension of toes 50°.

Fig. 8. Picture form the Internet. Loading of the foot depending on the type of shoes. Pathologic role of high heels.
In result - disturbing of the gait, toe deformity, disturbing of blood circulation and in result - Morbus Kéhler Il or
Morton metatarsalgy.
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a b
Fig. 9a, b. Improper shoes (Fig 9a - picture taken from the Internet). Heels too high. (A) Feet in plantar flexion. With
the time limited dorsal flexion. (B) Toes in dorsal flexion. Normal propulsion in gait is impossible, walking disturbed.

PHYSIOTHERAPY

Good experience in this therapy have co-authors of this paper - Mgr. B. Slowinska and Mgr. B.
Boryga - both physiotherapists. When a patient come to us with a problem of pain in the front part
of one foot or both feet, we should check the range of plantar flexion of the toes. When the plantar
flexion of the toes is small — for example only 5 or 10 degrees, or 0 degree or even “contracture in
hyperextension” this mean - the pain is connected with “disturbed function of the front part of the
foot or feet” and additionally with deformities of the foot. When plantar flexion of the toes is lim-
ited, kinesiotherapy (Fig. 10), i.e,, toe flexion exercises in warm water, or another form of therapy
should be recommended. Exercises should be passive, performed with the help of physiotherapists,
and also active, performed by the patient alone over a long period of time, even many months or
years. Physiotherapists should also inform the patients about using the proper shoes. The treatment
is long-term, it can take months or even years, but a positive effect we have to see in all patients.
Good results have been observed also in patients with deformities like hallux valgus, “hammer toes”,
valgus of the feet (Fig. 7a, 7b) — because the “first problem” is not connected with deformity but
with “insufficiency of function”

DISCUSSION

Knowledge for physiotherapists, rehabilitation doctors and general physicians. People suffer,
mostly because of pain syndromes of spine, of the hips, knees and shoulder. Nonetheless, many suf-
fer because of feet deformities (References 1-19, 28, 29). This group of patients come to the doctor
because of “pain syndromes” in the frontal part of the feet and difficulties in waking. This pathology
is related with “restriction of the toes flexion” in the metatarsal - phalangeal joints. Limited flexion
movement of toes disturb walking and other forms of daily activities. Very often in these patient
groups the skin on the plantar surface of the feet is “pathologically changed” in the form of “thick-

"o "o

ness’, “corn’, footprint”, “toe prints”. In any form of deformity, such as hallux valgus, pain is the first
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Fig. 10. Kinesiotherapy. Methods of the therapy - on the basis of publications from 1971 and 1985. Thermotherapy
increases the effectiveness of exercises considerably.

priority. In the opinion of the patients, it is not the deformity but the limited plantar flexion of the
toes that causes the difficulty. Passive and active plantar flexion exercises of the toes are important
in therapy.

Another group of patients with foot problems are young girls with symptoms of “necrosis of the
metatarsal head’, the so-called Kohler Il disease. Also in this group - physiotherapy, toe flexion
exercises and thermotherapy bring good results. Over the years — in observation of all the authors
(see Literature) — the methods of therapy - to receive full flexion of toes is sole proper treatment.

CONCLUSION

1. For proper function and normal activity of everyone it is necessary to have the proper anatomy
of the bones, muscles and joints, full range of movements of joints and good blood circulation,
nerve system function, as well proper function of all internal organs.
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2. Every limitation of joint movement is the cause of pain syndromes. These “pain symptoms” we
observe in the spine, in the hips, knees, shoulders and also in the feet.

3. The problem of instability of the ankle joints with symptoms of pain, or swelling in the tarsus
region, disturbances of walking is described in articles in the USA, India, Czech Republic in
2017 - 2021 (see references).

4. The limited plantar flexion in the metatarsal - phalangeal joints of the feet is the cause of pain,
disturbance when walking and in other daily activities.

5. The limitation of plantar flexion of the toes is caused by wearing a “too narrow improper shoes”
in the early period of life.

6. Too“narrow improper shoes” are also the causes of deformities like hallux valgus, “hammer toes”,
necrosis of the head of metatarsal bones (Kohler Il disease) and various skin pathologies.

7. In the paper we present the “toe flexion test’, examples of pathology and we give advice for
physiotherapy.
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EXTENZOROVE LEZE V ZONE Ill - BOUTONNIEROVA
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SOUHRN

Uvod

Léze ve lll. z&né Slachy extenzor(l nazyvame Boutonnierova deformita. Hlavni pfi¢ina postizeni
je disrupce stfedniho pruhu extenzord nad proximalnim interfalangedlnim kloubem. Vysledkem
poranéni je semiflektované postaveni v PIP kloubu a zaroven hyperextencni postaveni v DIP kloubu.

Material a metodika

Ugelem této retrospektivni studie bylo stanovit Usp&snost konzervativni lécby Boutonnierovy
deformity. Na$ soubor zahrnoval 59 pacientl s Boutonnierovou deformitou. Béhem retrospektivni
studie jsme vysetfili deset pacientd.

Vysledky
Pfi hodnoceni ztraty extenze PIP kloubu mélo 80 procent pacientd vysledky dobré az vyborné.

Diskuze
V porovndni s vysledky studie zabyvajici se chirurgickou lé¢bou byly nase vysledky mirné lepsi.

Klicova slova: Boutonnierova deformita, proximalni interfalangedini kloub, $lacha extenzor(

SUMMARY

Introduction

Zone lll lesion of the extensor tendon is called Boutonniere deformity. The leading cause is disrupti-
on of the middle band of the extensor above the proximal interphalangeal joint. The result of injury
is a semiflexed lag of the PIP joint and simultaneously hyperextended lag in the DIP joint.
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Material and methods

The purpose of this retrospective study was to determine the success of conservative treatment of
Boutonniere deformity. Our file included 59 patients with Boutonniere deformity, and we examined
ten patients within retrospective study.

Results
In evaluating the loss of extension in the PIP joint, 80 percent achieved excellent/very good/good

results.

Discussion
Our results were a little better compared to the study results dealing with surgical treatment.

Key words: Boutonniere deformity, proximal interphalangeal joint, extensor tendon

uvoD
Jako Boutonnierovu deformitu (knoflikovy prst) (Obr. 1) miiZzeme oznacit [ézi se semiflekénim posta-
venim v PIP kloubu a zarovenr hyperextenénim postaveni v DIP kloubu (2, 15). Hlavni faktor vzniku

Obr. 1 Boutonnierova deformita (prava ruka)
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Boutonnierovy deformity je pferuseni sttedniho extenzorového pruhu nad proximalnim interfalan-
gealnim kloubem. Mezi dalsimi faktory, podilejicimi se na vzniku, muiZe byt dysbalance postrannich
extenzorovych pruht a kratkych sval(, interosel a lumbrikalt (7, 8).

dé drazu, kdy dochdzi k poranéni stfredniho pruhu - discize, ruptura, lacerace, zaviené poranéni.
Doba od vzniku poranéni po vytvoreni Boutonnierovy deformity je pfiblizné 10-14 dni. Mezi dalsi
mechanismy vzniku patfi napf. popéleniny dorsa prstd, revmatoidni artritida (az polovina pacientl
s revmatoidni artritidou vyvine Boutonnierovu deformitu), Dupuytrenova kontraktura a vrozené
vady (6). V rdmci sportu jsou ve zvldstnim riziku vyvinuti této deformity hraci volejbalu a basketbalu
(11, 14, 17), ale urcit skute¢nou incidenci mezi sportovci je slozité.

Jednim ze zakladnich vysetieni je Elsondv test (5). VySetiujici ohne vysetiovany prst v PIP kloubu do
90 st. flexe, pficemz se pacient pokousi o aktivni extensi v DIP kloubu. Pfi disrupci stredniho exten-
zorového pruhu se u pacienta objevi hyperextencni postaveni v DIP.

Zavaznost Boutonnierovy deformity je mozné klaifikovat dle raznych klasifikacnich stupnic, napf.
dle Soutera (19), dle Burtona (3) a dle Tubiany (21).

Dulezité je odlisit Boutonnierovu deformitu od pseudo-Boutonnierovy deformity (12, 16), kde je
sice semiflek¢ni postaveni v PIP kloubu, ale chybi hyperextencni postaveni v DIP kloubu. Pfi pseudo-
-Boutonnierové deformité neni poskozen stfedni pruh extenzoru, ale pfi hyperexten¢nim poranéni
jsou postizeny palmarné umisténé mékké tkané, které se jizvi.

Chirurgicka terapie

Chirurgicka lé¢ba u akutni uzaviené Boutonnierovy deformity je doporucovana jen v ptipadé,
kdy byl stiedni pruh vytrzen i s kostnim fragmentem, ktery volné lezi nad PIP kloubem, pfi
nestabilité PIP kloubu se ztratou aktivni extense, u mladych pacientll pfi dlouho trvajici zavie-
né Boutonnierové deformité a téz pfi selhani konzervativni [é¢by (14). Pro chirurgickou lé¢bu
existuje celd fada technik, mezi nejvice vyuzivané techniky k omezeni hyperextenze patii teno-
déza FDS (flexor digitorum superficialis) (13), k dalsim radime rekonstrukci dle Aiche, Barskyho
a Weinera (1).

Konzervativni terapie

Zékladnim principem konzervativni terapie je dlahovani (10, 11). Uzivdme dvé dlahy, polohovaci
dlahu na noc a Levameho dlahu na cvi¢eni. Dlahy jsou vyrobeny z dvoumilimetrového nerezového
plechu. Dlahy nelze modelovat manuadlné, je nutné je upravovat a tvarovat na ponku a poté kryt
naplasti. K prstim jsou fixovany naplasti a v oblasti zapésti suchym zipem. Stresova deprivace
z imobilizace ma negativni biomechanicky a biochemicky vliv na slachu, vaz i kloubni chrupavku
(9). Casné zafazeni aktivniho pohybu do rehabilitace je dalezité v prevenci adheze $lach a $kodlivé-
ho efektu imobilizace. Proto se snazime v prvnich 4 tydnech o aktivni flexi v DIP kloubu za pomoci
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Levameho dlahy (Obr. 2), kterd umozni repozici lateralnich pruhl. Navic, pokud je v PIP kloubu
flek¢ni postaveni cca 60 stupnll a vic, je nutné polohovat prst na rovné dlaze i pres noc (Obr. 3).
S aktivni flexi v DIP pokrac¢ujeme i déle ve Ctvrtém az osmém tydnu, zérovern ale piidavdme cviceni
aktivni flexe v PIP kloubu. Aktivni extenzi v PIP kloubu pfidavame mezi osmym a desatym tydnem.
Cviceni s odporem a bézna ¢innost je doporucena od desatého tydne. Zlepseni flekéniho postaveni
v PIP kloubu béhem Ié¢by by se zpravidla mélo pohybovat asi 10 stupriti za mésic. Pokud tomu tak
neni, je vhodné se zamyslet nad complianci pacienta.

Retrospektivni studie — soubor pacienti

Hlavnim cilem nasi studie bylo stanovit Uspésnost konzervativni terapie Boutonnierovy deformity.
Cely soubor pacientl s Boutonnierovou deformitou obsahoval 59 pacientd, z nichZ se k vysetfeni
dostavilo 10, ktefi byli v ramci studie hodnoceni. K hodnoceni vysledki studie ndm poslouzil ndmi
vytvoreny dotaznik. Méfeni Uhlu defektu extenze a flexe provadéla jedna a tdz osoba pomoci kruho-
vého goniometru. Zaroven stejné uhly zjistovala i na odpovidajicim zdravém prstu na kontralateral-
ni ruce. Vsichni pacienti podstoupili konzervativni 1é¢bu, jeden zaroven i [é¢bu operacni.

Nejcastéjsi mechanismus (70 procent) vzniku Boutonnierovy deformity v nasem vzorku byl uraz.

U jednoho pacienta deformita vznikla po artritidé, u dalsiho byla pfi¢ina vrozena a u jednoho se
nepodafila urcit.

Obr. 2 Levameho dlaha - pies den Obr. 3 Polohovaci dlaha - na noc
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90 procent pacientl byli muzi. Vékovy rozptyl hodnocenych byl mezi 10 az 88 lety. 70 procent defek-
td vzniklo na levé ruce a zaroven 70 procent bylo na ruce nedominantni.

U pacientu s Urazovou etiologii vzniku zacala Ié¢ba nejdfive po tydnu, a nejdéle po ctyfech mésicich
po urazu.

Kazdy z pacient( uzival alespon jednu dlahu. Vsichni uzivali Levameho dlahu, v rozpéti od jednoho
meésice do 18 mésicll a 8 pacientll z naseho vzorku zaroven i rovnou dlahu, a to v délce od jednoho
mésice do 24 mésicd.

aa 8
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[}
RY]
o 2
o
o [ | [ | [ |
Urazy neznamy arthritida vrozené
(dna) . .
Etiologie

Graf 1: Etiologie vzniku Boutonnierovy deformity
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Graf 2: Druh |é¢by Boutonnierovy deformity
VYSLEDKY

Hodnotit zavaznost Boutonnierovy deformity mdzeme pomoci rliznych klasifikacnich stupnic,
napiiklad podle Soutera (19), dle Burtona (3) a dle Tubiany (21). V nasi studii jsme pouzili modifi-
kovanou klasifikaci dle Soutera. Klasifikace hodnotila 3 rlizné kategorie po péti stupnich. V prvni
kategorii jsme posuzovali ztrdtu extenze v PIP kloubu. Prvni stupen (vyborny) byl 0 stuprid, druhy
(velmi dobry) byl méné nez 10 stupn, tieti (dobry) méné nez 20, Ctvrty (slusny) méné nez 40 a paty
(Spatny) vice nez 40. Druhd kategorie hodnotila vzdalenost Spicky prstu od distalni dlariové fasy.
Stupné byly prvni 0 cm, druhy méné nez 2 cm, tfeti méné nez 2,5 cm, ¢tvrty méné nez 4, paty vice
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nez 4 cm. Treti kategorie hodnoti flexi v PIP kloubu. Prvni stuperi je normdlni flexe, druhy vice nez
90 stupnd, tieti vice nez 80, Ctvrty vice nez 75 a paty mensi nez 75 stupnd. Stejné jsme hodnotili

i prst na kontralaterdlIni strané.

Srovnani vstupniho a sou¢asného postaveni v PIP kloubu

100
o

60 60
2 < 40 40 40
= 30 50 30 30 30 30
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Pacienti

Vstupni postaveni v PIP kloubu B soucasné postaveni v PIP kloubu

Graf 3: Srovnani vstupniho a sou¢asného postaveni v PIP kloubu

Pacient Defekt exten. PIP (stup.) Vzdalenost spicka-dist. dl. fasa (cm) Flexe v PIP
1 Dobré Velmi dobré Velmi dobré
2 Vyborné Vyborné Vyborné
3 Velmi dobré Vyborné Viyborné
4 Dobré Vyborné Slusné
5 Vyborné Vyborné Vyborné
6 Slusné Velmi dobré Dobré
7 Vyborné Vyborné Viyborné
8 Dobré Velmi dobré Velmi dobré
9 Spatné Vyborné Vyborné

10 Velmi dobré Vyborné Viyborné

Tabulka 1: Hodnoceni vysledkU Ié¢by u jednotlivych pacientl ve 3 kategoriich dle Soutera

Kategorie dle Soutera

Stupné dle Soutera  Defekt exten. v PIP (stup.) Vzdalenost Spicka-dist. dl. fasa (cm) Flexe v PIP

Vyborné 30% 70 % 60 %
Velmi dobré 20 % 30% 20 %
Dobré 30% 0% 10%
Slugné 10% 0% 10%
Spatné 10 % 0% 0%

Tabulka 2: Piehled jednotlivych kategorii a stupiia dle Soutera. V sloupcich jsou procentudlné vysledky léc¢by paci-

entu v kazdé z kategorii.
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DISKUZE

Nase vysledky jsem porovnal s vysledky dosazenymi chirurgickou lé¢bou a publikovanymi v roce
2003 v retrospektivni studii Catalanem (4). Jejich vzorek obsahuje 12 pacientl s vékovym priimérem
41 let a irazovym mechanismem vzniku deformity. Principem chirurgické lécby byla tenodéza FDS.
V rdmci studie bylo mimo jiné méfeno vstupni a vystupni postaveni. Primérné vstupni postaveni
stanovené Catalanem ¢inilo 31 stupril, vystupni 12. Tyto vysledky jsem porovnal s nasim vzorkem,
z kterého jsem pouzil osm pacientd, kdyz jsem predem vyradil pacienta zéroven podstoupivsiho
i chirurgickou lécbu a pacienta s vrozenou etiologii. Nase primérné vstupni postaveni bylo cca
33,125 stupni(, vystupni cca 8,75 stupn. Z téchto vysledkd je vidét, ze i kdyz vstupni postaveni v PIP
kloubu bylo mirné horsi v nasem vzorku pacient(, po absolvovani terapie bylo vysledné postaveni
v PIP kloubu mirné lepsi u pacientl s konzervativni [é¢bou.

ZAVER
U 80 procent pacientl se dosahlo vybornych az dobrych vysledkl extenze v PIP kloubu. Pfi méreni
flexe v PIP kloubu jsme zjistili jesté lepsi vysledky, a to vyborné az dobré, u 90 procent pacientd. 100

procent pacientl prst dlahovalo, 10 procent navic podstoupilo i operac¢ni [é¢bu. Primérna doba
uzivani Levameho dlahy bylo 6,1 mésicd, rovné dlahy 5,6 mésicu.

LITERATURA
1. AICHE A, BARSKY A. J., WEINER D.L.: Prevention of the boutonniere deformity. Plast Reconstr Surg. 46, 1970, ¢. 2:
164-7.

2. BINSTEAD J. T, TAFTI D., HATCHER J. D.: Boutonniere Deformity. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2021 Jan-.

3. BURTON R.L: Extensor tendons-late reconstruction, in Green D.P, ed: Operative Hand Surgery. New York, Churchill
Livingstone, 1988, 2073-2116.

4. CATALANO, L. W,, SKARPARIS A. C., GLICKEL S. Z. et al.: Treatment of chronic, traumatic hyperextension defor-
mities of the proximal interphalangeal joint with flexor digitorum superficialis tenodesis. The Journal of hand
surgery [online]. 28, 2003, ¢. 3: 448-452

5. ELSON R. A.: Rupture of the central slip of the extensor hood of the finger. A test for early diagnosis. J Bone Joint
Surg Br. 68, 1986, ¢. 2: 229-31

6.  GRANDIZIO L. C., KLENA J. C.: Sagittal band, boutonniere, and pulley injuries in the athlete. Curr Rev Musculoskelet
Med. 10,2017, ¢.1:17-22

7.  GRAU L., BAYDOUN H., CHEN K. et al.: Biomechanics of the Acute Boutonniere Deformity, JHS, 43, 2018, ¢. 1:
80.e1-80.e6

8. HANZ K. SAINT-CYR M., SEMMLER M. et al.: Extensor Tendon Injuries: Acute Management and Secondary
Reconstruction, Plastic and Reconstructive Surgery, 121, 2008, ¢. 3: 109e-120e.

198 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 2 / POHYBOVE USTROJ, ro¢nik 28, 2021, €. 2



10.
11.
12.
13.

14.
15.

16.
17.
18.

19.
20.

21.

JOHNSON C., SWANSON M., MANOLOPOULOS K.: Treatment of a zone Ill extensor tendon injury using a single
relative motion with dorsal hood orthosis and a modified short arc motion protocol A case report. Journal of
hand therapy, 34,2021, ¢. 1: 135-141

KNAP 0., BEJVLOVA J., SMRCKA V.: Rehabilitace extenzorovych lézi: Pohybové ustroji, 27, 2020, &. 1: 46-55
MARIANO J.T.,, LOURIE G. M.: Boutonniére and pulley rupture in elite athletes. Hand Clin. 28, 2012 ¢. 3: 437-45
McCUE F. C,, HONNER R., GIECK J. H. et al.: A pseudo-boutonniere deformity. The Hand, 7, 1975, ¢. 2: 171-174
MCKEON K. E., LEE D. H.: Posttraumatic Boutonniére and Swan Neck Deformities. Journal of the American
Academy of Orthopaedic Surgeons. 23, 2015, ¢. 10: 623-632

OWEN, J. M., WATTS A. C.: (iii) Extensor tendon injuries. Orthopaedics and trauma. 28, 2014, ¢. 4: 214-218

RAO K., MCCARTEN G.: Extensor Tendon Injuries. In Rostam F,, Bulstrode N., Mehrara B.J. et al., Plastic Surgery -
Principles and Practice, Philadelphia: Elsevier 2021, s. 750-754

ROTHWELL A. G.: The pseudo-boutonniere deformity. N Z Med J. 89, 1979; ¢. 628: 51-4

SMITH D. W.: Boutonniére and pulley rupture in elite basketball. Hand Clin. 28, 2012, ¢. 3: 449-50

SMRCKA V., DYLEVSKY 1., MARIK I. Extenzory ruky. [1. vyd.]. Brno: Institut pro dalsi vzdélavani pracovnikl ve
zdravotnictvi, 1998, s. 58-69

SOUTER WA.: The problem of boutonniere deformity. Clin Orthop Relat Res. 104, 1974, ¢. 104: 116-33

STRAUCH R. J,, Extensor Tendon Injury. Wolfe S. W., Pederson W. C,, Kozin S. H. et al. In: Green’s Opertaive Hand
Surgery E-book, Philadelphia: Elsevier, 2016

TUBIANA R., VALENTIN P: The Physiology of the Extension of the Fingers. Surgical Clinics of North America: 44,
1964, ¢. 4:907-918

Kontaktni adresa:
MUDr. Martin Jaros
email: martin.jaros@seznam.cz

199 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 2 / POHYBOVE USTROJI, ro¢nik 28, 2021, ¢. 2



PUVODNI PRACE | ORIGINAL PAPERS

DUALNI EMISNi RENTGENOVA ABSORPCIOMETRIE PRO
STANOVENiI HMOTNOSTI AMPUTOVANE CASTI KONCETI-
NY PO TRANSTIBIALNi AMPUTACI

DUAL-EMISSION X-RAY ABSORPTIOMETRY FOR
DETERMINING THE WEIGHT OF AN AMPUTATED LIMB
PART AFTER TRANSTIBIAL AMPUTATION

Krawczyk Petr'?, Machackova Jitka3, Kutac Petr3, Uchytil Jaroslav3, Zemkové Dana*8, Mafik Ivo>?,
Buzga Marek3

1 PROTEOR CZ s.r.0., Ostrava, Czech Republic

2 Department of Anatomy and Biomechanics, Faculty of Physical Education and Sport, Charles
University, Prague, Czech Republic

3 Department of Human Movement Studies, Human Motion Diagnostic Centre, University
of Ostrava, Ostrava, Czech Republic

4 Department of Paediatrics, Charles University Hospital Motol, Prague, Czech Republic
5 Faculty of Medical Studies, West Bohemia University, Pilsen, Czech Republic
6 Centre for Defects of Locomotor Apparatus l.l.c., Prague, Czech Republic

Correspondence to:
Petr Krawczyk, MD., email: petr.krawczyk@seznam.cz

ABSTRACT

Background

Most studies addressing the composition and volume of an amputated limb in lower extrem-
ity amputations have focused on determining the amputation stump volume. Examination of the
weight of the amputated part of the limb is important for guiding the application of a definitive
prosthesis.

Objectives
To assess the theoretical value of the weight of the amputated part of the lower limb in patients
after transtibial amputation.
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Study design
Cross-sectional study.

Methods

14 patients with transtibial amputation were enrolled, along with 14 matching controls. We assessed
limb weight using dual-emission X-ray absorptiometry (DXA) and compared these values to those
derived using anthropometric models (per Zatsiorsky, Osterkamp, and Mozumdar).

Results

The lowest average (+ standard deviation) weight determined for the hypothetical distal part of
the amputated limb by DXA was -3.11+1.13 kg. Compared to DXA, anthropometric models pro-
vided significantly higher values. The highest value (4.85 + 0.77 kg) resulted from using calculations
according to Osterkamp, and the model proposed by Mosumdar gave the lowest value (3.43+0.45),
which was closest to that derived using DXA.

Conclusion

DXA is generally considered the gold standard for measuring body composition. Our comparison of
data measured with DXA to that from anthropometric models shows that calculations of amputa-
tion mass using selected anthropometric models can significantly overestimate the weight of an
amputated limb.

Keywords: body segment parameter, lower limb, amputation, DXA, anthropometryze

BACKGROUND

Dual-emission X-ray absorptiometry for determining the weight of an amputated lower limb part
after transtibial amputation

Proper and timely fitting of a prosthetic device is essential in the care of patients after lower limb
amputations. The reduction of limb stump oedema, prevention of contractures, and loss of physical
condition are all important factors to consider in ensuring success with prosthetic and rehabilita-
tion care. Another issue is the type of prosthetic replacement that is best for an individual patient.

Loss of the lower limb or part of it leads to serious changes and damage to the musculoskeletal
system. The correct choice of prosthesis attracts most of the emphasis with regard to cognitive
function and physical activity. A recent general trend has been toward development of prosthe-
ses that are aslight, highly functional, and comfortable as possible. However, the literature offers
no reports comparing the weights of the amputated limb and prosthesis to healthy limb weight.
Furthermore, few studies have examined the effect of prosthesis weight on the energy demands of
gait in patients with transtibial amputation (TTA)."23 Anthropometric methods have been proposed
as a way to determine the expected weight of the amputated part of the limb.*
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This gap is an important one to address because patients have approximately the same weight in
both lower limbs until amputation, and post-amputation weight and length asymmetries can have
negative biomechanical consequences. Pertinent issues in orthopaedic prosthetic management
include ensuring consonance betweenthe prosthesis weight and the weight of the amputated part.

Several approaches are available for calculating the weight and volume of a limb, and a number
of methods also are available for accurate measurements of body segments. We can classify these
as direct methods, using cadavers or imaging in living persons, and indirect methods, including
anthropometric models.” Extrapolation of results to the general population is relatively difficult
because body fluid ratios and muscle mass volume change with age and somatotypes differ among
generations (a secular growth trend).® Direct measurements in volunteers and patients using imag-
ing tend to be closer to exact values. Initially, the most common modality was X-rays, to be followed
by computed tomography and magnetic resonance imaging.” Despite their applicability, however,
these methods have limitations, including price, complexity, length of examination, and radiation
exposure (X-ray, computed tomography). A further important limitation is complexity of the result-
ing data, which precludes their full use in standard clinical practice. Therefore, these methods typi-
cally apply only in the research setting.

An available non-invasive and direct reference method for body examination is dual-emission X-ray
absorptiometry (DXA).2 DXA, which allows for the examination of bone density and soft tissues, has
become the gold standard for precise evaluation of body composition. ® The low radiation dose
(approximately 1 mSv/scan) is an undeniable advantage, falling below natural background radia-
tion, as compared to >10 mSv for a whole-body image using computed tomography.'

In addition to direct methods, other methods are available that are based on the relationship
between anthropometric parameters and the actual weight and distribution of body tissues.!!
The advantage of anthropometric models is their low demand, low cost of measuring equip-
ment, and absence of radiation exposure. On the other hand, these methods have several pitfalls.
Anthropometric measurement requires a certain routine and a degree of individual accuracy and
thus always carries the burden of “human error”” Another difficulty is the calculation of the measured
values in aregression equation. Specific population groups form the basis for regressions, which
may not fully correspond to the group of patients measured.'?

This study is the first to involve measurement of the missing part of an amputated limb using DXA
and to compare the results to those obtained with standard anthropometric models. Our aim was
to evaluate the weight of the amputated part of the lower limb in patients undergoing TTA. Our
secondary goal was to compare the weight of the amputated limb and prosthesis with the weight
of a healthy limb.
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METHODS

Participants

From May 2017 to October 2018, we examined patients after TTA and performed measurements
in a control group of volunteers at the same time. The group with TTA had a total of 14 persons
(13 men and 1 woman) with a mean age of 51.5 years and a mean BMI (+standard deviation) of
27.7 £ 3.6 kg/m?. The average weight of the prosthetic equipment was 2.39 + 0.21 kg, whereas the
weight of the amputation stump according to DXA was 1.18 + 0.47 kg. The mean weight of the
healthy shank lower limb in patients was 4.66 + 0.72 kg.

Table 1 provides the basic information about the group of patients after TTA. Patients in this group
were selected at a regional prosthetic centre. Inclusion criteria were unilateral transtibial amputation,
willingness to cooperate with the examination, and a limb amputation at least 12 months previously.
Exclusion criteria were oedema of the amputated limb, cachexia, and obesity. Indications for TTA were
peripheral vascular complications in the absence of diabetes (n = 1), traumatic amputations (n=9),
malignancies (n = 1), and infections (n = 3). Average time after amputation was 13.9 + 11.6 years.

A total of 96 people were included as control participants, divided into three groups. The first
group consisted of participants matched to patients for somatic features and age (n = 14, mean
age was 47.5 + 12.2 years with mean BMI of 26.6 +2.1 kg/m?). The second group consisted of non-
obese individuals who engaged in regular physical activity but did not have a dominant lower
limb (n = 63). Members of the third control group were all high-jump or long-jump athletes, so
that one of their lower limbs was dominant (the lead leg for jumping), and all met the inclusion
criterion of specialisation in jumping training for at least 2 years (n = 19). Table 1 lists the somatic
parameters of the participants in the three control groups.

Group n Agel(y) Height (cm) Weight (kg)  BF (kg) BF (%)
ALL M 13 515%129 1765+ 59 835+ 121 23779 273+58
ALL F 1 478 16.5 65.9 234 35.0
CG1M 13 475+122 1777 £ 6.6 84.0+ 8.6 222 +5.1 26.2+4.7
CG1F 1 501 157.5 63.5 22.1 349
cG2m 38 226+29 180.6 £ 6.5 77.1£8.6 135+35 175+3.9
CG2F 25 21.4+20 168.0 + 6.5 582+7.0 153+3.0 26.2 £ 4.1
CG3M 10 187x32 181.0+ 4.9 69.2+4.9 99+1.8 143 +23
CG3F 9 174x23 1724+94 61.7+6.5 154+23 251122

ALL M - amputated lower limb, male; ALL F — amputated lower limb, female; CG1 M - matched
control group, male; CG1 F - matched control group, female; CG2 M - control group 2, male (healthy
without sports); CG2 F - control group, female (healthy without sports); CG3 M - control group 3,
male (active athletes); CG3 F — control group 3, female (active athletes); n — frequency; BF — body fat

Table 1. Descriptive characteristics of control groups used for the comparison of lower limb symmetry (mean + SD)
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All study participants signed an informed consent. All procedures performed in the study were in
accordance with the ethical standards of the 2013 Declaration of Helsinki.

All study participants underwent initial measurement of somatic parameters and lower limb weight.
We used certified gauges to take weight and height measures of participants in their under wear.
In patients with amputation, weight with and without the prosthesis and of the prosthesis it self
was measured. Likewise, we used a standardised band gauge to measure limb circumferences and
examined lower limb weight using a bone densitometer (Discovery A; Hologic, Waltham, MA, USA)
calibrated according to the manufacturer’s recommendations with an established precision error.'3
To calculate the weight of the lower limb based on bone densitometer data, we summed bone min-
eral content, fat free mass, and body fat. Using the sub-region function, we defined the regions in
the obtained densitometric data as “thigh” and “calf” and summed them to obtain the total weight
of the lower limb. We chose this procedure because of an overlap of parts of individual lower limbs
(right and left) when defining the measurement of the sub-region in the entire lower limb. To verify
the symmetry of lower limb weights in healthy participants, we compared the weights of the right
and left lower limbs in all three control groups.

Calculation of the weight of the distal part of the amputated limb using
anthropometric methods

To compare weight measurements achieved with DXA, we used established and generally known
calculation methods with regression equations. For this comparison, we used equations of anthro-
pometric models according to both the original and modified equations of Zatsiorski'#'> and the
equations of Osterkamp'® and Mozumdar'’.

Calculation of the hypothetical weight of the distal part of the amputated limb
using DXA

For calculating weight, we used methods for determining the weight of individual segments of the
lower limb, which are standardised DXA measurements provided by the device manufacturer. To

Group LLEG (kg) Sign. RLEG (kg) Sign.
CG1(n=14) 13.31+£1.63 0.095 13.59 + 1.69 0.087
CG2 (n=63) 12.60 + 2.10 0.504 12.72+£2.20 0.599
CG3 (n=19) 12.80 £ 1.52 0.277 1293 £ 1.55 0.301
Group LLEG (kg) RLEG (kg)

CG1(n=14) 470+0.72 0.181 4.59 + 0.65 0.098

CG1 - matched control group; CG2 - physically active without a dominant lower limb; CG3 - physi-
cally active with a dominant lower limb (jumpers); LLEG - left limb; RLEG - right limb; n - frequency;
Sign. - statistical significance

Table 2. Evaluation normality data of weight symmetry of lower limbs Shapiro-Wilxoc test
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Figure 1. DXA scan of a patient after left-side TTA, with
a marked region of interest for the calculation of the
amputated part of the left lower limb.

determine the weight of the amputated limb,
we took the difference between the weight of
the shank of the healthy limb (measured from
the knee to the distal end of the toes) and the
preserved part of the shank of the contralateral
amputated lower limb (measured from the knee
to the distal end of the stump). Figure 1 depicts
the individual parts of the area of interest for the
examination of the lower limb using DXA.

We performed comparative measurements in
healthy controls to validate the calculation of the
weight of the amputated lower limb and to com-
pare the symmetry of the weights of the lower
limbs using DXA. The weights of the right and
left limbs from the first matched control group
were compared to evaluate weight asymmetry
of the distal part of the lower limb in healthy
individuals. To evaluate the validity of anthropo-
metric models for calculating the weight of the
amputated part of the limb, we used the con-
cept of criterion validity. We then used theresults
measured via DXA as an empirical criterion for
anthropometric models.

Statistical analysis of data

For statistics, we characterised the measure of
central tendency (mean) and the measure of
variability (standard deviation). For verifying the
normality of data distribution for the various
weights (as determined by DXA and anthropo-
metric models), we used the Shapiro-Wilk test,
and we applied independent t-tests to assess
the statistical significance of differences in the
means. (Table 2). For all tests, we set a signifi-
cance level of a = 0.05. We used the effect size
according to Cohen (Cohen’s d) to assess the
general significance of differences in means.
A d value at the level of 0.2 indicates a minor
change, 0.5 an intermediate change, and 0.8
a major change.'® To assess empirical validity,
we used the Pearson correlation coefficient (r)
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and standard error of estimation. We performed all statistical processing of results using IBM SPSS
Statistics (Version 21; IBM, Armonk, NY, USA).

RESULTS

Comparison of control groups

We first compared groups of patients with TTA to the age- and somatically matched control group.
Both groups were very similar in terms of somatic parameters. The control group of healthy non-
obese participants without sports activity and the group of active athletes included younger par-
ticipants with a lower BMI. However, the difference in age and BMI did not play a role in the study
results, so we applied the data for these latter two control groups to verify the hypothesis of lower
limb symmetry. All parameters of interest in all monitored groups had normal distribution, so we
were able to use the parametric independent t-test to assess the statistical significance of differ-
ences in means. Table 1 gives the data for the examined groups.

Comparison of symmetry of lower limbs

To test lower limb symmetry among the three control groups, we used Cohen’s test. The age- and
somatically matched control group did not show a difference in weight between the right and lower
limbs (Cohen’s d = 0.17). The weights of the right and left limbs also did not differ in the participants
without obesity who were not athletes (Cohen’s d = 0.06), and even in the third group of athletes
who favoured one leg over the other for their sport, these weights did not differ (Cohen’s d = 0.08).
Thus, the right and left limbs did not differ in weight in any of the three control groups. (Table 3).
Due to the fact that the normality of the data was not disturbed, Student’s t-test was used.

Group LLEG (kg) RLEG (kg) Diff P (95% Cl) d
Whole lower limb
CG1 (n=14) 1331+1.63 13.59+1.69 -0.28N° 0.660 (-1.568; 1.009) 0.17
CG2 (n=63) 1260+2.10 12.72+220 -0.12\° 0.744 (-0.883; 0.632) 0.06
CG3(n=19) 1280+1.52 1293+1.55 -0.13N¢ 0.791 (-1.145; 0.879) 0.08
Shank of the lower limb
Group LLEG (kg)  RLEG (kg)  Diff P (95% Cl) d
CG1 (n=14) 470+0.72 4.59 £ 0.65 0.11Ns 0.670 (-0.422; 0.646) 0.16

CG1 - matched control group; CG2 - physically active without a dominant lower limb; CG3 - physi-
cally active with a dominant lower limb (jumpers); LLEG - left limb; RLEG - right limb; n - frequency;
Diff - difference; p - statistical significance; 95% Cl - confidence interval; d - Cohen’s d; N5 non
significant (t-test)

Table 3. Evaluation of weight symmetry of lower limbs (mean + SD)
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Comparison of shank symmetry

The evaluation of shanks was performed using Cohen'’s test in the age-matched control group. The
result of Cohen’s test on the shank part of the limb showed that the weight of the right and left limbs

was symmetrical (d = 0.16; Table 3).

Evaluation of methods for measuring

XK REE REX the weights of amputated limb parts
-5 48507 in patients after TTA
2 aeres 7164
£ T With DXA, the lowest weight of the hypo-
g 31126 NS thetical distal part of the amputated limb was
o : 34250 - 3.11 £ 1.13 kg. Compared to DXA, anthropo-
' metric models based on the regression equa-
tion showed significantly higher weights of the
amputated part of the limb. Osterkamp’s equa-
tion gave the highest weight, at 4.85 + 0.77
2 kg, and Mosumdar’s equation gave the lowest
value at 3.43 + 0.45 kg (Figure 2).
We found no significant differences between
values measured using DXA and those calculat-
0- \ \ ed with the Mosumdar model. In the other cases
¥ 40 o ) & of comparison between DXA and the anthropo-
N & VS‘\ @ VS& morphic models, however, the differences were
statistically significant (p < 0.001) and otherwise
Figure 2. Weight of the amputated part of the lower limb  significant (Cohen’s d > 0.8).
Diff (kg) d r Syix (kg) dnax (k)
AMZ, 1.58%** 1.74 0.31 1.12 2.24
AMZ,, 1.61%** 1.72 0.41 1.07 2.14
AMO 1.74%%% 1.80 037 1.09 2.18
AMM 0.32Ns 0.37 0.42 1.07 2.14

AMZO - anthropometric model, Zatsiorsky original; AMZM - anthropometric model, Zatsiorsky
modified; AMO - anthropometric model, Osterkamp; AMM - anthropometric model, Mosumdar;
Diff — difference; d — Cohen’s d; r — Pearson’s correlation coefficient; ***p < 0.001; Sy/x (SEE) - stan-
dard estimation error; dmax — threshold estimation error (+2 Sy/x); NS non significant

Table 4. Differences in means and characteristics of empiric validity to the DXA method
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The Pearson’s correlation coefficients indicated little if any correlation with the values measured by
DXA. The values of Pearson’s coefficient explained only 9.6%-17.6% of the variance. The individual
anthropometric models did not differ in standard estimation error or limit of observational error.
Table 4 shows differences in means and characteristics of the empirical validity of anthropometric
models for DXA.

DISCUSSION

Technological advances in the prosthetics of lower limbs in the last decade have led to improved
function for patients after limb amputation.’® An essential goal after lower limb amputation is to be
able to engage inactivities of daily life, adjust the parameters of the prosthetic so to comfortably and
stably transfer the biomechanical load, and avoid overloading the musculoskeletal system.

Most studies addressing composition and volume in patients after amputation of the lower extremi-
ties have focused on determining the volume of the residual limb part.2°The length of the amputate
and composition of soft tissues both show extensive changes, especially during the first year after
amputation.2’ A number of studies have addressed the volume of residual limb and the stabilisa-
tion of volume and composition during the maturation process.?>23 Examination of residual volume
is an essential clinical examination, especially in terms of the strategy of application of definitive
prosthetic equipment.?

Volume, soft tissue composition, and muscle mass are of substantial significance. In recent years,
several studies have shown loss of muscle mass after amputation.2526 Sherck et al. described this
loss in 12 patients after transfemoral and transtibial amputation compared to the unaffected limb.?”
Similarly, Renstrém et al. described muscle atrophy, documenting the loss of muscle mass in both
the affected and unaffected limbs.?% An increase in the proportion of adipose tissue in inverse asso-
ciation with the loss of muscle mass also has been documented.?

Several recent studies have focused on the use of anthropometric methods and prediction equa-
tions to determine the body composition of lower limbs, especially in athletes and young popula-
tions3%31, so that the results are not necessarily applicable to the general adult population. However,
some studies have measured this composition in adults3>33 and this composition has a substantial
effect on cardiovascular health, in particular. Individuals with a higher BMI have a higher risk of
both cardiovascular disease and type 2 diabetes and other serious lifestyle diseases. According to
Wong et al., patients need to have a correction of body weight calculations after amputations for
appropriate dietary measures to prevent obesity and diabetes.3* This correction requires informa-
tion not only about body weight but also about adjusted weight from the missing amputated part
of the limb.3

Anthropometric models are available for calculating the weight of the missing part of the limb.
However, these methods entail several methodological problems. The initial calculations of the
weight of individual segments relied on a small number of individuals, mostly white men, without
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consideration of changes in body composition in later generations'®. For a long time, models based
on cadaver measurements have been used for calculations.! Zatsiorsky and colleagues were the
first to use imaging techniques to determine body segment parameters in a group of 115 young
students (100 men and 15 women)'#'> and their model is still in use. Osterkamp'® and Mozumdar'”
introduced major innovations in their models, based on the measurement of 205 patients after
amputations of both the upper and lower limbs. These models are widely accepted and used. Yet,
we may question the accuracy of the results and ask whether the current progress in imaging meth-
ods allows for more accurate measurements. DXA, which we used for the comparison here, is one of
the direct reference methods. As our results show, DXA yielded significantly lower values for lower
limb weight compared to anthropometric models. This outcome is not surprising, given that most
models are based on measurements of young healthy people or a limited number of cadavers. Only
the Mozumdar model, which is based on measurements of patients after amputations, produced
values similar to those obtained with DXA. We may therefore argue whether it is methodologically
correct to use models based on the general population’#>16, to use a model based on patient data
after amputation'’, or to make better use of the modern DXA imaging.

Our results offer a new perspective on the issue of determining the weight of the prosthesis with
respect to the weight of the amputated limb. Current anthropometric models significantly overes-
timate the calculated limb weight compared to the DXA method. This methodology can be used in
patients with acquired or congenital upper or lower limb amputation. Individual determination of
the optimal weight of prosthetic equipment is very important for the proper development of the
child, but also as a prevention of asymmetric loading of the musculoskeletal system in adults.

Limitations of this study

The patient group in our study was relatively small. Future studies should include a larger group of
patients with balanced sex distribution for a more accurate evaluation of the results.

CONCLUSIONS

From the biomechanical point of view, the determination of the exact optimal length of the pros-
thesis, and especially its weight, is a neglected factor. The precise determination of the optimal
weight of the prosthesis based on the previous weight of the amputated part of the limb (the
amputate) is not sufficiently considered in prosthesis design. The calculation of the weight of the
amputated part of the limb using indirect methods (e.g., the Zatsiorsky, Osterkamp, and Mozumdar
models) over estimates the weight of the limb compared to using the direct DXA method. DXA
seems to be the method of choice because it directly measures the composition of tissues and thus
the weight in areas of interest for a particular patient. In our case, we measured the weight of the
lower limbs in patients with TTA and in control groups. Based on our results, we recommend DXA
imaging as a method of choice for the determination of amputate weight. Designing prostheses will
require assessing the optimal weight of the prosthesis individually with regard to biological age and
degree of physical activity.
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METAFYZARNIi ANADYSPLAZIE S VAROZNiMI FEMURY

v s v
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SMALL KNEECAPS: A NEW VARIANT OF METAPHYSEAL
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ABSTRACT

The authors present the clinical and radiological findings of two siblings in whom two previously
unpublished heterozygous cis-variants (c.236T>G and ¢.251A>C) in the MMP13 gene were identi-
fied by genetic testing. We propose to use the name “Metaphyseal anadysplasia with varus femurs
and small kneecaps” for this newly described variant of metaphyseal anadysplasia type 1.

Key words: disproportionate short stature; short legs; metaphyseal dysplasia; metaphyseal anadys-
plasia type 1 (MANDP1); new variants of MMP13; small patella

INTRODUCTION

The authors present the clinical and radiological findings of two siblings in whom two previously
unpublished heterozygous cis-variants in the MMP13 gene were identified. The mutations in hete-
rozygous status in the MMP13 gene are the cause of Metaphyseal anadysplasia type 1 (MANDP1).
MANDP1 is heterogeneous genetic bone disease described in literature (2, 4,9, 12, 13).
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MANDP1 is characterized by early mild bowing of the femora and tibiae, discrete rhizomelic
micromelia, distended anterior rib ends and long bone joints. Metaphyseal widening and irregular-
ity of the long bones mimic those of rickets and are most pronounced in infancy and toddlerhood
when we observed transient growth retardation.

Metaphyseal dysplasia regresses spontaneously with growth and usually disappears by the age of
6 years (9). The varosity of the femurs, and the rhizomelic shortening of the limbs may persist into
adulthood. Catch up growth occurs together with regression of the skeletal abnormalities. The adult
height may remain below target height.

MOLECULAR BASIS AND PATHOGENESIS

Metaphyseal anadysplasia can be caused by mutations either in MMP9 or MMP13 genes (6, 7). These
genes are responsible for the production of matrix metalloproteinases, which play an important role
in bone formation during growth.

Homozygous loss of function of MMP9 gene is associated with the mild recessive form of metaphy-
seal anadysplasia (MANDP 2). Bialelic mutations in MMP13 gene are associated with recessive meta-
physeal dysplasia, Spahr type (1, 8, 9, 10). Heterozygous mutations in MMP13 result in dominant
form of metaphyseal anadysplasia (MANDP 1) and spondyloepimetaphyseal dysplasia, Missouri
type, that tends to be more severe (1, 3,7, 9).

Matrix metalloproteinase 9 belongs to Gelatinases family and is involved in the metabolism of
collagen. Matrix metalloproteinase 13 catalyses the degradation of extracellular matrix (ECM)
components in the growth plate and cleave and release biologically active molecules stored in the
ECM. MANDP 1 is associated with dominant-negative MMP13 mutations that suppress activity of
both MMP9 and MMP13. These proteases cleave most efficiently especially collagen type Il which is
involved in bone formation during childhood (2, 6, 11).

MANDP1 (AD) belongs to the spectrum of metaphyseal dysplasias connected with MMP13 that
also comprise spondyloepimetaphyseal dysplasia, Missouri type — SEMDM (AD) and metaphyseal
dysplasia, Spahr type (AR), MANDP2 (AR). Their common characteristic is regression with age. With
the most common metaphyseal bone dysplasia, Schmid type (AD; gene COL10A1), these dysplasias
are classified as group 11 according to the Nosology and Classification of Genetic Disorders of the
Skeleton, 2019 revision (5) with several other well-defined metaphyseal dysplasias which are not
regressive.

CASE REPORTS

Two siblings with mild short stature (-1.6 and -1.9 SD) with markedly curved lower extremities,
showing so-called rhizomelic shortening, were examined at our department - see Fig. 1a-h. In both
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a b
Fig. 1a-h. Phenotype of siblings: stature of a boy in 5 years and 9 months (1a, b) and at 9 years and
9 months (1¢, d). Stature of a girl at 5 years (1e, f) and at 9 years (1g, h).

Fig. 1a, b. boy 5y. 9 m.
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4 d
Fig. 1c,d. boy 9y.9 m.
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e f
Fig. 1e,f. girl 5 y.

217 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 2 / POHYBOVE USTROJ, ro¢nik 28, 2021, €. 2



) h
Fig. 1g, h. girl 9 y.
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Fig. 2a-c. X-rays of lower limbs of a boy at of 5.5, 5.75 and
7 years of age showing cupped metaphyseal margins of the
proximal femurs, enlargement of the growth plates around
the knee joints and enlargement of the metaphyses.
a:boy5y.6 m.

b:boy5y.9m.

c:boy 7y.
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Fig. 3a-d. X-rays of lower limbs of a girl aged 3.5, 5.5 and 9 years show enlargement of the growth plates around the
knee joints and a striking fraying and irregularity of the distal margins of the femoral metaphyses (a), which improves
with age (b, ). Mother's pelvis (d). X-ray examination of the pelvis and femurs of the children and pelvis and hips of
their mother showed wide pelvic blades and varus curvature of the proximal third of the diaphysis of both femurs
(2a,¢, 3 b, d).
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Fig. 4a, b. Lateral films of the knee joints verified very small ossification centres of the patellae in a 7-year-old boy
(with fragmentation) and a 5.5-year-old girl.

221 | LOCOMOTOR SYSTEM vol. 28, 2021, No. 2 / POHYBOVE USTROJ, ro¢nik 28, 2021, €. 2



Fig. 5. X-ray of the left hand of a boy aged 5.5 years: Bone age determined by TW3 method: RUS 6.9 years, Carp 2.0 years
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children, rickets was excluded biochemically and the most common metaphyseal dysplasia, Schmid
type, was excluded by clinical, anthropological and radiological examination. At the first visit of the
boy at 5.5 years and of the girl at 3.5 years, and during visits later, the X-ray examination showed
cup enlargement of the metaphyses, varus curvature of the proximal third of the diaphysis of both
femurs. (Fig. 2a-c and Fig. 3a-c). In the girl, there was a striking fraying of the distal metaphysis of
the femur (3a). Small ossification centres of the patellae (in the boy with fragmentation) was proved
at lateral films of the knee joints - see Fig. 4a, b.

In both siblings we found short statures near the lower limit of normal with significantly shortened
lower limbs and normal hands and feet length. Bone age assessment by TW3 revealed delayed
ossification of the carpal bones compared with ossification of radius and ulna and short bones of
the hand in the children - Fig. 5.

In both siblings, there was regression of the disproportionality, but it remains evident — see Fig.
6. Growth dynamics improved. Both children still have waddling gait, cupping of the metaphyses,
femoral varus, and rhizomelic limb shortening that persists into adulthood. The girl has grade 1
scoliosis by Cobb (improved from grade 2 by corset therapy) and internal tibial torsion which was
partially corrected by derotation braces.

Their mother (154.9 cm) showed similar characteristics. The shortening of the lower extremities is
borderline. Both mother and her sister (165 cm) had curvature of the lower extremities in childhood,
which regressed with growth. X-ray examination of both children and their mother showed wide
pelvic blades and varous femoral diaphysis — see Fig. 2a,c and 3b,d. Genealogy shows evidence of
AD transmission - Fig. 7.

CONCLUSION

In the differential diagnosis, we considered the heterozygous form of metaphyseal anadysplasia,
where the height of the body ranges from -1 SD to -2 SD, and metaphyseal dysplasia, Schmid type,
where the adult height is lower than -3 SD (between 135-160 cm). In both probands, clinical exami-
nation verified short stature within the limits of the wider standard with rhizomelic shortening of
lower limbs. Radiological examination showed regressive metaphyseal dysplasia with age in both
siblings consistent with MANDP1 cases published in the literature, varosity in the proximal third of
both femurs, which was also shown on maternal radiographs, and small ossification centres of the
patellae.

Two previously unpublished heterozygous variants in the MMP13 gene, namely heterozygous cis-
variants (i.e. both variants on the same allele) c.236T > G and ¢.251A > C, were described in the
family by genetic testing.

Detected variants ¢.236T > G and ¢.251A > Cin MMP13 gene are missense variants leading to amino
acid substitution (p.Val79Gly, p.Asp84Ala respectively). As these variants were not reported in litera-
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ture, prediction programs were used for ascertaining pathogenicity. Most algorithms developed to
predict the effect of missense changes on protein structure and function suggest that these vari-
ants are likely pathogenic resp. pathogenic and thus having disruptive effect. Furthermore, we can
postulate that both cis-variants represent complex allele.

To confirm the pathogenicity, we performed segregation analysis in probands’ family. Both variants
in MMP13 gene was found not only in their mother, but also in their maternal aunt and maternal
grandfather with skeletal dysplasia — Fig. 7. Both variants were excluded in healthy relatives.

Based on above mentioned facts we consider cis-variants c.236T>G and c.251A>C in MMP13 gene
as causal for MANDP1 in probands.

For AD hereditary newly described variant of metaphyseal anadysplasia, type 1 we propose to use
the name “Metaphyseal anadysplasia with varus femurs and small kneecaps” because of the
persistence of varus femurs into adulthood and previously undescribed small kneecaps in both
siblings.
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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.
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PROTEOR CZ s. r. 0. - nestatni zdravotnické zafizeni
Ostrava | U Parku 2/2720 | 702 00 Ostrava | tel.: 596 139 259, 596 139 295
Provozovna Olomouc | Mo%nerova 7/1184 | 779 00 Olomouc | tel.: 585 414 776, 585 414 823
Provozovna Brno | Milady Hordkové 50 | 602 00 Brno | tel. 733 184 083
E | ostrava@proteorcz.cz | olomouc@proteorcz.cz | brno@proteorcz.cz | www.proteorcz.cz
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