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SLOVO CTENARUM | A WORD TO READERS

Vazeni ¢tenafi, autofi a inzerenti!

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

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

Vsechna cisla a dvojcisla casopisu (v¢etné Suplement) vydana od roku 1997 najdete ve formatu
PDF na webové doméné Spole¢nosti pro pojivové tkané CLS JEP zs. http://www.pojivo.cz/cz/

pohybove-ustroji/ (bezplatny pfistup).

Vzhledem k trvajicimu nedostatku tematicky vhodnych odbornych prispévkl a k elektronickému
vydavani Casopisu se redak¢ni rada rozhodla vydavat od roku 2016 pfispévky pfijaté po recenzi
k publikaci v ¢asopisu PU v chronologickém potadi jako ¢islo 1 a 2, dale dvé samostatna Suplementa
s prispévky ze symposii Kubdtovy dny a Prague-Lublin-Sydney-St. Petersburg Symposium.

V obdobi celostatniho vyjimecného stavu v disledku koronarovirové choroby jsme vydali ¢islo 2
¢asopisu PU, 26,2019 a &islo 1 ¢asopisu PU, 25, 2018 s podtitulem ,In memory to Milan Roth* a nos-
nym sdélenim ortopeda pana Dr. Pieta van Loona z Holandska s nazvem ,Milan Roth - Legacy to
Medicine”. Cilem praci publikovanych v ro¢niku 25, asopisu PU, 2018 je ozivit a vyzvednout prioritni
celosvétové nedocenénou experimentalni praci pana doc. MUDr. Milana Rotha, DrSc. V soucasnosti
pracujeme na uspofadani a korekturach ¢&isla 2 Easopisu PU, 25, 2018, které je vénovano idiopatické
skoliéze (IS) v podani pana prof. Dr. Mikhaila Dudina, DSc. a jeho tymu (Children’s Rehabilitation
Center of Orthopaedics and Traumatology ,Ogonyok’, St. Petersburg, Russia) vcetné biomechanic-
kého vysvétleni vzniku a rozvoje IS (zalozeného na vysledcich experimentalni prace Milana Rotha -
konkrétné prikazu asymetrického rlistu patefe a michy a misnich koren().

Suplementum 1 &asopisu PU, roénik 27, 2020 bylo vydano pfi pilezitosti jubilejnich 25. Kubatovych
dn, které se konaly 6. 3. a 7. 3. 2020 v Lékaiském domé v Praze 2, Sokolské 31. Program, snimky
vétsiny prezentaci (PDF) a videozaznamy (You Tube) vybranych pfednasek jsou dostupné na http://
www.ortoprotetika.cz/2020/prednasky-25-kubatova-dne/#more-240

The 22M Prague-Lublin-Sydney-St Petersburg Symposium: Interdisciplinary Approach to Growing
Skeleton 4, Lékarsky d(im, Sokolska 31, 120 26 Praha 2, Ceska republika, 10.-12. zaFi 2020 bylo pro
pandemii Covid-19 z rozhodnuti organizator(l zruseno. Misto planovaného Symposia ¢lenové vybo-
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ru Spole&nosti pro pojivové tkané (SPT) a Ortopedicko-protetické spole¢noti (OPS) CLS J.E. Purkyng,
z.s. zorganiovali “last minute” Conference: Adaptation - interdisciplinary aspects, ktera se konala
v patek 12.9.2020 v zasedaci mistnosti v Lékafském domé v Praze. Zahrani¢ni host a ¢len vyboru SPT
CLS J.E. Purkyné (JEP) pan MUDr. Piet van Loon (ortoped, Holandsko) byl ocenén Diplomem ¢est-
ného ¢lenstvi v SPT CLS JEP, z.s. Zajmem organizétor(i konfrence je publikovat abstrakta zajimavych
a podnétnych predndsek v Suplementu 2 ¢asopisu Pohybové Ustroji, 27, 2020 a také zpfistupnit
prezentace s textovymi obrazky na webovych strdnkach www.pojivo.cz and www.ortoprotetika.cz.

Nadale je poslanim ¢asopisu PU uvefejhovat védecké prace zabyvajici se diagnostikou a symptoma-
tickym mezioborovym lécenim genetickych kostnich chorob, vrozenych defektd koncetin, sekun-
darni osteoporozy, osteo/spondyloartrdzy, ale i jinych chorob, které ve svych disledcich negativné
ovliviuji rdst, vyvoj a kvalitu pohybové ustroji v prabéhu lidského Zivota. Cenény jsou prace vycha-
zejici z vyzkumu pojivovych tkéni na viech Urovnich poznani, prace orientované na biochemickou,
morfologickou, genetickou a molekuldrni diagnostiku chorob pohybového ustroji.

Zvlastni pozornost je prikladana pracim z oblasti ortopedické a antropologické biomechaniky,
neuroadaptacnim zménam skeletu v obdobi rlstu, fizené remodelaci pojivovych tkéni, studiim
muskuloskeletalnich a neurondlnich interakci v zavislosti na lé¢ebnych metodach (kalciotropni léky,
rehabilitace, ortoticko-protetické a operacni Ié¢eni) a v neposledni fadé sdélenim antropologickym
a paleopatologickym. Oceriujeme pfedevsim interdisciplindrné zamérené préce. V anglickém jazyce
jsou publikovana sdéleni zahrani¢nich i nasich autor(i. Zddanym doplnénim obsahu ¢asopisu jsou
zprdvy ze sjezdd a konferenci. V rubrice zpravy zvefejiiujeme ozndmeni o zivotnim vyroci ¢lenG RR
asopisu, SPT CLS JEP z.s., OPS CLS JEP z.s. a vyznamnych osobnosti, sdéleni o prioritnich pozorova-
nich, ze studijnich a poznavacich cest aj.

V kazdém rocniku najdete smérnice pro autory prispévkd, 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 mezinarodné pfispiva citovat prace publikované v nasem
Casopisu v prispévcich posilanych do zahrani¢nich impaktovanych c¢asopist. Pro zvyseni mezina-
rodniho zajmu o ¢asopis PU je zadouci ziskavat pGvodni kvalitni prace a kazuistiky v angli¢ting.
Souhrny viech praci doporucujeme psét co nejvystiznéji, strukturované, cesky a anglicky (objecti-
ves, methods, results and discussion), s klicovymi slovy.

Tésime se na Vasi spolupraci a tvarci pfipominky.

©

ODBORNA SPOLECNOST
ORTOPEDICKO-PROTETICKA
CLS J.E. PURKYNE
PRAHA CESKA REPUBLIKA

Redak¢ni rada
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OBRAZEK NA TITULNi STRANE CASOPISU DEMONSTRUJE
ABNORMALNI RENTGENOLOGICKE PROJEVY
VYSKYTUJICi SE U NAIL-PATELLA SYNDROMU

Nail-Patella syndrom (NPS, OMIM 161200) patii mezi vzicné genetické choroby. Incidence se
odhaduje 1 na 50 000. Podle Nosologie a klasifikace genetickych kostnich chorob z roku 2019
(Mortier et al. 2019) se fadi do 36. skupiny nazvané ,Patelarni dysostozy”.

Synonymni nazvy: Onychoosteodysplasia, Hereditary Osteo-onychodysplasia (HOOD syndro-
me), osteoonychodysplasia, iliac horn syndrom, Turner-Fong syndrom, Turner-Kieser syndrom,
Osterreicher-Turner syndrom, elbow-patella syndrom (Taybi a Lachman, 1996).

Titulni obrazek je slozen z rentgenologickych snimkii - zleva doprava: vlevo nahote jsou RTG
snimky pravého kolena muze (22 let) - patella alta bipartita je subluxovéna zevné, medialni kondyl
femuru prominuje distalné. Vlevo dole jsou RTG snimky levého kolena divky (5,5 roku), v boc¢né
a axialni projekci je zobrazeno velmi malé fragmentované osifika¢ni centrum ¢ésky (primeér 4 mm),
kterd je subluxovana zevné. Uprostied je RTG snimek levého kycelniho kloubu a panve v AP projek-
ci Zzeny (38 let) - Siroka lopata kycelni, uprostied vystupuje zevné iliakalni ,roh” (oznacen Sipkou),
valgosni kréek femuru, hlavice je spravné centrovana v jamce kycelniho kloubu. Vpravo je snimek
torakolumbalni patefe s vybocenim doleva (skoliéza 3. st. dle Cobba: T1 18°sin - T5 — 54°dx - T11 -
48°sin. — L5, rotace v bederni krajiné 10°), panev je Sikmo doleva sklonéng, uprostfed panevni kosti
iliakalni,roh” (oznacen sipkou).
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Diagndza Nail-Patella syndromu je zaloZena na klinickych a rentgenologickych ptiznacich, které
jsou pro diagnézu patognomonické. Témér vsichni postizeni NPS maji abnormalni nehty, problémy
s loketnimi a kolennimi klouby a typické zmény na panvi. Ostatni klouby, ledviny a o¢i mohou byt
také postizeny. Abnormalni vyvoj je ziejmy pfi narozeni nebo se dysplastické zmény projevi ¢asné
v détstvi.

V Centru pro vady pohybového aparatu s.r.o. v Praze méme zkusenost se Sesti pacienty s NPS.
Hlavni rentgenologické pfiznaky

Nalevkovité se rozsitujici lopaty kycelnich kosti, iliakdlni rohy vystupujici na zevnim povrchu upro-
stfed lopat kycelnich (80 % pacientt), delsi radius s hypoplazii hlavicky radia a jeji subluxaci ¢i luxaci,
hypoplazie capitulum humeri, hypoplazie pately a lateralni subluxace nebo luxace, anebo aplazie
pately, prominence medidlniho kondylu femuru, dopfedu (obracené) svazuijici se tibalni plateau,
genu valgum. Z dalsich abnormalit: omezena plna extenze loktq, klinodaktylie, kamptodaktylie, ¢as-
tecny symfalangismus DIP kloubd, kalkaneovalgosni deformity nohou, lateralni subluxace tarsome-
tatarsélnich kloubd, hypo- ¢i aplazie fibuly. Pectus carinatum, deformity sterna, maly deformovany
acromion, hypoplazie lopatky s mélkou fossa glenoidealis, anomalie Zeber, skoliéza, hyperostosis
frontalis interna. Z dal3ich abnormality a asymetrie ledvin, polycystické ledviny, zdvojeny vyvodny
mocovy systém, obstrukéni uropatie, kalkuldza aj.

Klinické pf¥iznaky

Dysplazie nehtii (80-98 % pacient(l), hypoplazie nebo aplazie pately oboustranné (60 %-90 %),
u nékterych pacientl jsou hmatné iliakdlni rohy na lopatach kycelnich kosti, deformity lokt
(60 %-90 %) s nemoznosti plné extenze, pronace ¢i supinace piedlokti, flekéni kontraktury
jinych kloubi, skoliéza. Nefropatie — glomerulonefritis nebo nefroticky syndrom (30 %): pro-
teinurie, hematurie, selhani ledvin ve véku 5-25 let (20 %), o¢ni abnormality: ptéza, abnormdini
pigmentace duhovky, glaucom, microcornea, strabismus, microphtalmia.

Kratka postava, pterygia loktd v kubité, deformity nohou, anomalie svald - m. biceps, m. triceps,
m. pectoralis minor, m. quadriceps, instabilita ramen pfi dysplazii acromion a fossa glenoidealis,
rozStép rtu, patra. Z dalsich abnormalit je tfeba myslet na familidrni karcinom colon, Castlemanovu
chorobu (angiofolikuldrni lymfonodularni hyperplazie vytvarejici objemny krk), hypothyroidismus
a strumu, mentalni retardaci, sdruzeni se smiSenou krystalovou artropatii, sensorineuraini ztratu
sluchu.

Dédicnost Nail-patella syndromu je autosomdlné dominantni s Uplnou penetranci a variabilni
expresivitou. Genové mapovani ur¢ilo chromosom 9g34.1 (Ghiggeri 1993).
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Molekularni patologie

Byla prokdzana mutace v genu LMX1B (Orphanet 2614(609577)(609577)), ktery se nazyva tran-
skrip¢ni faktor, protoze kromé piimého vlivu na produkci proteinu, ovliviiujiciho rast a vyvoj plodu,
reguluje aktivitu dalSich gent. Mutace tohoto genu zpUsobuje abnormalni vyvoj neht(, ¢ések, lokt(
a daldi defekty vyvijeciho se embrya. https://www.uptodate.com/contents/nail-patella-syndrome

Pribéh

Vétsina postizenych je schopna vést relativné normalni Zivot. Zivotni prognéza je omezena funkci
ledvin.

Léceni je zamérfeno na specifické symptomy. Lé¢eni ortotické a fyzioterapie: korekce plochonozi,
Ié¢eni valgozity kolen a skoliézy pétefe. V indikovanych pripadech operaéni lé¢eni luxovanych

Fig. 2. Agirl, 7 years, orofacial genetic stigmatisation:
high hairlines, oligodontia, retardation of the 2" dentition
teething, low set ears, antimongoloid slanting of eyes,
wide root of nose and hypertelorism, finger nail hypopla-
sia of the mother.

Fig. 1. A girl, 7 years, kneeling position: hypoplasia of nails,
incomplete extension and webbing of elbows, lateral sub-
luxation of hypoplastic patellae, pectus excavatum.
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¢ések, valgozity kolen. Rekonstrukéni operace loketnich kloubtd s cilem zlepsit extenzi nebyvaji
Uspésné (pozn. autora). Glaukom a katarakta je indikaci k opera¢nimu léceni. Tézké piipady s nefro-
patii se indikuji k dialyze a individudlné se zvazuje transplantace ledvin. Vzhledem k rendlnimu
(NSAIDs). V téhotenstvi je nutné monitorovat a pripadné lécit vysoky krevni tlak. Pozornost je tfeba
vénovat ¢asnému vyskytu osteoporézy.

Diferencialni diagnéza

Anonychia-onychodystrophy, pelvic ,digit” (Nguyen), familidrni aplazie/hypoplazie patel, hypopla-
zie-dislokace patel, patela aplazie-coxa vara-tarzalni synostéza.

Zaveér

RTG abnormality kolennich a loketnich kloubd, onychodysplazie a omezeni extenze loketnich klou-
b jsou patognomonické priznaky pro susp. diagnézu ,Nail-patella syndromu”. Diagnézu je mozné
potvrdit ur¢enim mutace v genu LMX1B. Genetické poradenstvi je prospésné pro téhotné a jejich
rodiny.

Pouzity kopie RTG snimk a fotografie z archivu Ambulantniho centra pro vady
pohybového aparatu s.r.o., Olsanska 7, 130 00 Praha 3.

Fig. 3. Upper extremities of mother, 27 years: ridged hypoplastic nails, bilateral 80 degrees flexion contractures and web-
bing at the right elbow, wide scar on the left arm after repeated plastic surgery.
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TITLE PICTURE DEMONSTRATES ABNORMAL RADIOGRAPHIC
FEATURES OF NAIL-PATELLA SYNDROME.

Nail-patella syndrome (NPS, OMIM 161200) belongs to rare genetic disorders. It is thought to affect
about one in 50,000 people, with some people more severely affected than others. According to
,Nosology and classification of genetic skeletal disorders: 2019 revision” (Mortier et al. 2019) it is
classified in 36. group called “Patellar dysostoses”

Synonyms

Onychoosteodysplasia, osteoonychodysplasia, iliac horn syndrome, Turner-Fong syndrome, here-
ditary onychoosteodysplasia, hereditary osteo-onychodysplasia (HOOD syndrome), Turner-Kieser
syndrome, Osterreicher-Turner syndrome, elbow-patella syndrome (Taybi a Lachman, 1996).

The title picture is composed from films of abnormal radiological skeletal features - from left to
right: Up X-rays of the right knee of a man (22 years) — patella alta bipartita is dislocated externally,
medial condyle of femur is distally prominent. Underneath films of the left knee of a girl (5.5 years),
at lateral and axial projection you see a very small fragmented ossification centre of the patella
(diameter 4 mm) which is laterally dislocated. In the middle is X-ray of the left hip joint and pelvis
of a female (38 years) - a flare iliac wing with iliac horn at the outer surface (arrow), valgous femoral
neck. On the right is X-ray of thoracolumbar spine with lateral deflection (3 degree of scoliosis by
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Cobb: T1 18°sin — T5 — 54°dx — T11 - 48°sin. — L5, rotation 10° in lumbar region), pelvis bent to the
left, iliac horn at the outer surface of iliac wing ((arrow).

The suspicion of NPS diagnosis is based on a distinctive pattern of clinical history and clinical exami-
nation of abnormal development of an individual’s nails, kneecaps, elbows and pelvis. Other joints,
kidney and eyes can also be affected by this disorder. The abnormal development or dysplasia is
either evident at birth or manifests itself in early infancy.

We have personal experience with six cases of NPS at the Centre for Defects of Locomotor Apparatus
l.L.c. in Prague.

Major radiographic features
All patients have a variable degree of radiological abnormalities.

Flaring of the iliac wing and small iliac angle, iliac horns at the outer surface of the iliac wing
(80%), hypoplasia of the radial head and subluxation or dislocation, hypoplasia of the capitellum,
blocked full extension of elbows, clinodactyly, camptodactyly, partial symphalangism of DIP joints,
lateral dislocation or subluxation of hypoplastic patellae, hypoplasia of lateral femoral condyle and
small head of fibula (92%), sloped tibial plateau, genu valgum, calcaneovalgus and deformity of
feet, sternal deformity — pectus carinatum, small and deformed acromion, hypoplastic scapula with
a shallow glenoid fossa, rib anomalies, hyperostosis frontalis interna, renal osteopathy, osteopo-
rosis, renal abnormalities (duplication of the collecting system, polycystic kidneys, obstructive
uropathy, calculi).

Major clinical findings
Nail hypoplasia (80-98%) could range from having missing nails right from birth, to having nails
that are split, ridged or pitted. Symptoms are more likely to be seen on finger nails than on the toes

nails, most commonly of thumbnails.

Knees: Hypoplastic to absent patella (60%-90%), the problem with the kneecaps often leads to
difficulty in walking normally.

lliac horns - spur in midposterior ilium, these bony projections may be felt through the individu-
al’s skin (70%).

The elbows may be underdeveloped or hypoplastic (60%-90%) with limited motion and mobility
of the elbows, incomplete extension and webbing of elbows. The individual suffering from NPS may

not be able to supinate the forearm if they keep their elbows straight.

Flexion and contractures of other joints, scoliosis.
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Fig. 4 a, b. Hands (a) and feet (b) of a girl, 6 years: nail hypoplasia
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Muscular anomalies — m. biceps, m. triceps, m. pectoralis minor, m. quadriceps.
Shoulder instability due to dysplasia of the acromion and glenoid. Cleft lip, cleft palate.

Nephropathy of various severity (30%) — glomerulonephritis or nephrotic syndrome: proteinuria,
haematuria, high blood pressure and eventually renal failure in about 20% of patients in 5 to
25 years.

Ocular abnormalities: ptosis, abnormal pigmentation of the iris, glaucoma, microcornea, microph-
thalmia, strabismus.

Other abnormalities: familial colon carcinoma, Castleman disease (angiofollicular lymph node
hyperplasia causing a neck mass), hypothyroidism and goiter, mental retardation, crystal arthro-
pathy, sensorineural hearing loss, numbness or tingling sensations of hands and feet, high hairlines
especially around the temples.

Genetic transmission and molecular pathology: Autosomal dominant inheritance with complete
penetrance and variable expressivity.

The defective gene that causes NPS is called LMX1B and it is mapped to chromosome 9q34.

The LMX1B gene encodes a binding protein for specific areas of the DNA. The protein is especially
important during the time the fetus develops its limbs, kidneys and eyes. The mutations produce
short and non-functional protein that affects its ability to bind to the DNA.

More than 180 heterozygous mutations in LMX1B have been reported, including missense, splicing,
deletions, and nonsense mutations. Most mutations result in protein truncation. The identification
of entire LMX1B deletions confirms that haploinsufficiency is the principal pathogenetic mechanism
of NPS - see https://www.uptodate.com/contents/nail-patella-syndrome .

Anyway, genetic counselling would benefit the pregnant individual and her family.
Course

The health of an individual with NPS needs to be carefully monitored and each possible organ which
may be affected should be tested. Most people with NPS are able to lead a relatively normal life. The
life expectancy is potentially limited by kidney function.

Treatment is symptomatic according to systemic abnormalities. In growth period, we indicate
orthosis with bending pre-stressing in cases of knock knees, braces in children with scoliosis. Special
insoles are indicated in severe planovalgosity. Severe cases are indicated to surgery of dislocated
patellae and knee valgosity. Surgery of flexion contractures of elbow joints are not successful (note
of author).
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Fig. 5. Knees, 6 years: lateral subluxation of hypoplastic patellae

Glaucoma and cataract are indication to surgical treatment. Dialysis is indicated for severe cases of
nephropathy. Kidney transplant is suggested to life threatening cases of end stage renal disease.

Non-steroidal anti-inflammatory drugs are not advisable on to use for a long time as they may prove
addictive and harmful. In gravity monitoring of high blood pressure is necessary. In adults early
osteoporosis should be diagnosed and treated in time.

21 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 1 / POHYBOVE USTROJI, ro¢nik 27, 2020, ¢. 1



Differential diagnoses

Anonychia-onychodystrophy, pelvic ,digit” (Nguyen), familial aplasia/hypoplasia of patellae, hypo-
plasia-dislocation of patellae, patella aplasia-coxa vara-tarsal synostosis.

Conclusion

Radiologic features of the knee and elbow joints, onychodysplasia and extension restriction of
elbow joints are pathognomonic symptoms of suspicion of ,Nail-patella syndrome”. Molecular gene-
tic diagnosis is possible, the mutation of the LMX1B gene can be confirmed.

Anyway, genetic counselling would benefit for the pregnant individual and her family.
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PUVODNI PRACE | ORIGINAL PAPERS

PORANENI VAZIVOVEHO APARATU HLEZENNIHO KLOUBU
U ORIENTACNICH BEZCU

ANKLE LIGAMENT INJURIES IN ORIENTEERS

Funda Jifi

Ortopedickd ambulance, Stfedisko zdravi Dobfis, CZ

ABSTRAKT

Uvod

Distorze hlezna je nejcastéji se vyskytujici poranéni pohybového apardtu u sportujici i nesportujici
&asti populace, statisticky pfedstavuje az 25 % sportovnich traumat. Uspé$nost konzervativni lécby
je viak pouze 80-85%, u ¢asti poranénych pretrvéavaji bolesti, otoky ¢i dokonce nestabilita. Vyskyt
vazivovych poranéni hlezna u orientacnich bézcli je vysoky, sport je z tohoto hlediska velice riziko-
vy. Prace se zabyva problematikou diagnostiky, terapie a zejména pak prevenci téchto poranéni. Za
zaklad Uuspésné 1écby je povazovéno rozpoznani stupné a lokalizace vazivového poranéni.

Material a metodika

Autor osetfil v obdobi let 2016-2019 na ortopedické ambulanci Dobf¥i$ celkem 650 poranéni vazivo-
vého aparatu hlezna u bézné populace, z toho 48 bylo u orientacnich bézcu. U vsech pacientu bylo
provedeno standardni rentgenové vysetieni ve 2 projekcich k vyloucéeni skeletdlniho poranéni. Dle
fyzikélniho vysetieni urcujiciho lokalizaci a stupen poranéni vazivového apardtu byla provedena
konzervativni terapie. U véech poranéni | stupné byla provadéna bezprostifedné po traumatu RICE
terapie v rizném rozsahu. U poranéni | stupné byla tato lécba doplnéna uzitim elastické ortézy
s pelotami, u poranéni stupné Il byla pouzita ortéza s kovovou vyztuhou a odleh¢ovani o francouz-
skych holich, u poranéni lll stupné byla uzita rigidni fixace po dobu 3 tydni s naslednou ortotickou
terapii a odleh¢ovanim o francouzskych holich. Soubor byl hodnocen v retrospektivni studii zaloze-
né na vedené dokumentaci.

Vysledky

Soubor zahrnuje celkem 48 pacient (30 muz(, 18 Zen) s jednostrannym poranénim vazivového apa-
ratu hlezna vzniklym pfi provozovani orientacniho béhu, z toho 6 poranéni I. stupné, 30 poranéni
Il. stupné a 3 poranéni lll. stupné. U zadného z bézcud se nevyvinula nestabilita, u 2 bézcli pretrva-
valy bolesti po dobu nékolika tydnd, u 4 bézci pretrvavaly dlouhodobé otoky v oblasti zevniho
kotniku, které nakonec vymizely po kompresivni terapii.
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Diskuze

Vazivovym poranénim hlezna je v literatufe pravem vénovéna zna¢né pozornost. Nicméné presto
neexistuje zcela jednota v indikaci a provadéni nékterych zejména zobrazovacich vysetfovacich
metod (RTG, drzené snimky, MRI, sonografie). Stejné tak neni zcela jednota v terapii poranéni stup-
né lll, viibec jiz nemluvé o velkém spektru operaci fesicich pfipadnou nestabilitu. Jsou porovnany
vlastni vysledky s literdrnimi udaji, zddraznén je vyznam preventivnich opatteni.

Zavér

| pres relativné ¢asty vyskyt poranéni vazivového aparatu hlezna u orientacnich bézct jsou vysledky
konzervativni lécby velmi dobré. Zakladnim predpokladem je fadné vysetieni, urceni lokalizace
a stupné poranéni. Adekvatni lécba spolec¢né s preventivnimi opatfenimi minimalizuji vyskyt pfi-
padnych trvalych nasledka.

Kli¢ova slova: distorze hlezna, vazivové poranéni, konzervativni terapie, prevence

ABSTRACT

Introduction

Sprained ankles are the most common musculoskeletal injuries in both athletes and non-sporting
population, representing up to 25% of all sport-related injuries. The success rate of conservative
therapy is 80-85%, due to persisting pain, swelling or even instability. Incidence of ankle ligament
injuries in orienteers is high, from this point of view is orienteering very risky. The study deals with
diagnostics, conservative therapy and especially prevention of these injuries.

Materials and Methods

The total of 650 ankle ligament injuries was treated in Orthopaedic Department, Medical Center
Dobfi$ in 2016-2019, from which 48 injuries in orienteers. All injured orienteers underwent X-ray
examination to exclude skeletal injury. After physical examination, conservative therapy was
performed, based on location and grade of the ligamentous injury. All injuries of grade 1 were
treated using RICE therapy and elastic brace. Injuries of grade 2 were treated using RICE (Rest,
Ice, Compression, and Eelevation) therapy, semi-rigid brace and crutches. Injuries of grade 3 were
treated using RICE therapy, rigid fixation and crutches for 3 weeks, after that, the brace was used for
another 3 weeks. The study was retrospective, based on patients records.

Results

The study includes total of 48 patients (30 men, 18 women) with unilateral ankle ligament injury
caused while performing orienteering, 6 of grade 1, 39 of grade 2 and 3 of grade 3. None of the
orienteers developed any instability, in 2 orienteers pain persisted for several weeks, in 4 orienteers
swelling of lateral ankle persisted and eventually disappeared after compressive therapy.
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Discussion

A lot of attention in the literature is focused on ankle ligament injuries. The indicating and perform-
ing of imaging methods (X-rays, stress examinations, MRI, sonography) is, however, still not unified.
The therapy of ligament injury of grade 3 is also not unified, not to mention great variety of surgical
treatments for ankle instability. The results of the study are compared with literature and the impor-
tance of preventive measures is emphasized.

Conclusion

Despite of the great incidence of ankle ligament injuries in orienteers the results of conservative
therapy are very good. The fundamental condition is precise examination and determination of the
location and the grade of injury. Appropriate treatment together with preventive measures mini-
mizes the incidence of possible consequences.

Key words: Ankle sprains, ligament injury, conservative therapy, prevention

uvoD

Distorze hlezna jakozto jedny z nejbéznéjsich poranéni pohybového aparatu jsou rutinné osetfova-
ny prakticky ve viech traumatologickych ambulancich. Jejich statisticky vyskyt je udévan 1 pfipad
na 10 000 obyvatel/den. V USA to pfedstavuje 25 000 zranéni denné, ve Velké Britanii 5000 zranéni
denné (8), polovina téchto traumat vznikne pfi sportovni aktivité. Naklady na Ié¢bu a ekonomické
ztraty ze vzniklé pracovni neschopnosti jsou rovnéz zna¢né. Uspéinost konzervativni léeby je uda-
vana 80-85% (3). Zakladem pro dobry vysledek lé¢by vazivového poranéni hlezna je peclivé vyset-
feni urcujici poranénou anatomickou vazivovou strukturu véetné rozsahu jejiho postizeni, od ¢ehoz
se pak odviji adekvétni terapie minimalizujici pfechod do pfipadné nestability.

Anatomické poméry

Hlezenni kloub (horni kloub zanartni-articulatio talocruralis) je tvofen dolnim koncem tibie, doInim
koncem fibuly a talem. Trochlea tali predstavuje pomysinou hlavici, jamkou je pak vidlice tvorend
distalni tibii s vnitinim kotnikem a distalni fibulou. Zevni kotnik zasahuje vice distalné, cozZ je pod-
statné pro vznik distorzi hlezna. Z hlediska moznych poranéni jsou dilezité 4 struktury: laterdlni
kolateralni vaz tvoreny lig. talofibulare anterius — ATFL (relativné nejdulezitéjsi struktura), dale lig.
calcaneofibulare (CFL) a lig. talofibulare posterius (PTFL). Druhou strukturou je mediélni kolateralni
vaz tvoreny lig. deltoideum s jeho povrchovou a hlubokou porci. Treti, neméné dileZitou strukturou
z hlediska mozného poranéni, je tibiofibularni syndezméza. Ctvrtou, Easto opomijenou strukturou,
je vazivovy aparat dolniho kloubu zanartniho, jeho zadni ¢ast-articulatio talolcanea s vazy lig. talo-
calcaneare posterius, mediale , laterale a interosseum.

Uloha ATFL je naprosto zasadni. Vaz je v podstaté pouhé zesileni pouzdra, jdouci od pfedni &asti
zevniho kotniku do oblasti kr¢ku talu. Byva zpravidla 6-10 mm Siroky, 20 mm dlouhy a 2 mm silny
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(24). Pii plantiflexi se vaz natahuje a probihd paralelné s osou nohy, coz je pfi¢inou jeho zranitelnosti
v inverzni pozici.

CFL zaciné od vrcholu zevniho kotniku, upina se na zevni ¢asti kalkanea. Extraartikularné probihajici
vaz se nachazi pfimo pod peronedlnimi slachami. Z dlivodu anatomickych pomérd se pfi inverznim
postaveni pfi distorzi hlezna prvni poskozuje pravé ATFL (az v 65 %), pokud nasili pokracuje, dochazi
k poskozeni i CFL (20 %).

Medidlni kolaterdlni vaz je tvofen pomoci lig. deltoideum, jehoz slabsi vertikalné jdouci ¢ast spojuje
vnitini kotnik a predu os naviculare, ve stfedni ¢asti kalkaneus a v zadni ¢asti talus. Hluboka, silnéjsi
a horizontélné jdouci porce spojuje vpredu a vzadu tibii a talus. Jelikoz je deltovy vaz dostatecné
pevny a napina se pfi abdukci, everzi a pronaci nohy, jsou jeho zejména izolovana poranéni velmi
VZacna.

Tibiofibularni syndezmdza predstavuje vazivové spojeni distalni tibie a fibuly, moznujici pfi pohybu
hlezna zevni rotaci fibuly a souc¢asné zabranujici tibiofibuldrni diastaze pfi zatizeni. Syndezméza
se sklada z lig. tibiofibulare anterius et posterius a z interosealni membrany. Maximalni zatizeni
syndezmézy je pfi zevni rotaci nohy a dorziflexe hlezna, proto jsou jeji izolovana poranéni vzacna
a zpravidla spise doprovazi zlomeniny zevniho kotniku.

Dolni kloub zanartni a jeho zadni ¢ast art. talocalcanea zesileny pomoci ¢tyfech vyse zminénych
vazd mUze byt vzacné rovnéz traumaticky postizen, zejména pfi Urazech zplsobenych vyssi energii.

Etiopatogeneza

Pfi neutralnim postaveni je stabilita hlezna zajistovana prevazné vyuzitim vlastnich kosténych struk-
tur udrzujicich talus symetricky ve vidlici kotnikd. S rostouci plantiflexi stoupa ucast vazivového apa-
ratu, zejména zevniho postranniho vazu (dano hlavné asymetrii v oblasti trochlea tali). Dostava-li se
noha pfi plantiflexi sou¢asné do inverze a addukce nohy, dochazi k napinani nejprve ATFL z diivodu
pribéhu podélné s osou nohy. Pokracuje-li nasili déale, poskozuje se ATFL vice a sila se pfendsi na
CFL. Pfi pokracujicim nasili dochazi k poskozeni kloubniho pouzdra a vazi talokalkanearniho klou-
bu, pfipadné poskozeni i peronealnich slach.

Pfi vzacné vzniklé abdukci, everzi a zevni rotaci nohy jsou postizeny struktury deltového vazu
medidlné, pii pokracujici dorziflexi a zevni rotaci mlze dojit k poskozeni v oblasti syndezmézy za
paradoxniho usetfeni vazivového aparatu v oblasti zevniho kotniku.

Tradi¢né jsou popisovany 3 stupné poskozeni poranéného vazu dle zavaznosti. Stupen | pfedstavuje
jen lehké natazeni, vaz je bez makroskopickych zmén a stabilita je zachovéna. Stupen Il je popisovén
jako ¢astec¢na ruptura s omezenim funkce, otokem a mirnou nestabilitou, stuper Ill pak predstavuje
Uplné preruseni vazu s vyskytem bolesti, otoku, hematomu, omezeni funkce a vznikem nestability.
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Pfiznaky, diagnéza

V diagnostice poranéni vazivového apardtu je zasadni rozpoznani lokalizace poranéni a stupné
postizeni jednotlivych vazl, od ¢ehoz se odviji zplsob 1é¢by. Zakladem diagnostiky je anamnéza
a peclivé fyzikalni vysetfeni vcetné testll na pfipadny vyskyt nestability, napomocné mohou byt
zobrazovaci metody (RTG, MRI).

V anamnéze jsou dulezité okolnosti Urazu, v jaké pozici byla noha pfi traumatu, zda bylo mozno
po poranéni pokracovat bezprostiedné ve sportovni aktivité, zda vznikl otok ¢i hematom, zejmé-
na rychlost jejich piipadného vyvoje. Miru poskozeni vazivového aparatu mohou minimalizovat
preventivni opatfeni (taping, ortéza, kotnikova obuv), proto v anamnéze nevynechavame dotaz
na jejich uziti. Zasadni je anamnesticky vyskyt distorzi na poranéném kloubu dfive (moznost
nestability).

Fyzikalnim vysetienim zjistujeme pfitomnost, rozsah a lokalizaci pfipadného otoku ¢i hematomu,
vysetfujeme palpacni citlivost v misté pfipadné poranénych vaz(, rozsah pohybu hlezna, bolesti-
vou reakci pfi pohybech postizené vazy natahujici. Pfitomnost nestability byvéa odhalitelnd pomoci
predniho zésuvkového testu a talar tilt testu. Pfedni zasuvkovy test se provadi u sediciho pacienta
s bércem volné svésenym v zakladnim postaveni hlezna, jednou rukou vysetfujici uchopi distalni
bérec, druhou rukou nohu v oblasti paty. Vysetfuje se pfipadny patologicky posun nohy vpred. Talar
tilt test se provadi ve stejné pozici u sediciho pacienta, lateralni okraj nohy v oblasti paty se tlaci
medialné, ¢imz mize dojit k patologickému rozevieni kloubni Stérbiny v oblasti laterdlni a tudiz
k patologickému pohybu v ptipadé lateralni nestability.

Rentgenové vysetieni je obvyklou soucasti diagnostiky poranéni vazivového aparatu hlezna i pres
skute¢nost, Ze ve vétsiné piipadl zlstava skelet intaktni. Standardni 2 projekce maji objektivizovat
postaveni talu ve vidlici kotnikl. Provadéni drzenych snimkd, at uz skute¢né manualné drzenych ¢i
s vyuzitim pfistroje s moznosti kvantifikace tlaku, je metodou volby. Vysetfeni je nutno provadét na
obou hlezennich kloubech k vylouceni fale3né pozitivniho nélezu pfi povsechné kloubni laxicité.
Pouziti anestezie mistni ¢i celkové ma minimalizovat vyskyt fale$né negativnich vysledkd, nebot
bolestiva reakce brani pfipadnému rozevieni kloubni $térbiny. Rozdil v rozevieni nad 10° je bran
jako prakaz nestability.

Magneticka rezonance (MRI) je suverénni metodou pii diagnostice vazivovych poranéni v oblasti
hlezna. Vyhodou je neinvazivnost, vylouceni ioniza¢niho zafeni, nevyhodou snad relativni néklad-
nost vysetieni.V dobé povsechné dostupnosti tohoto vysetfeni je tudiz diskutabilni provadéni drze-
nych snimka ¢i dokonce artrografii hlezna. V literature popisovana sonografickd diagnostika muize
byt pfinosem. Vysetieni je levné, dostupné, neinvazivni, nicméné interpretace nalezG vyzaduje
dostatek zkuSenosti.
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Material a metodika

Autor proved| na ortopedické ambulanci polikliniky Dobfis v letech 2016-2019 celkem 650 osetfeni
distorzi hlezna u bézné populace, z toho 48 osetfeni bylo u registrovanych orientac¢nich bézcd.
Vsechna poranéni bézcli byla jednostranna, vznikla zpravidla pfi vikendové zavodni ¢innosti, vzac-
néji pfi tréninkové aktivité béhem tydne. Studie byla provedena jako retrospektivni zalozend na
vedené dokumentaci. Vzhledem k ¢asto vzdalenéjSimu mistu konani zavodu, pfi kterém k poranéni
doslo, a nékdy del3imu rozhodovacimu procesu, dochazelo ¢asto k ur¢itému ¢asovému prodleni
a prodlouzeni intervalu mezi vznikem distorze a definitivnim osetteni. Vétsinou vsak tato prodleva
predstavovala pouze 1-3 dny. U vSech poranénych bylo provedeno standardni RTG vysetieni hlezna
k vylouceni skeletdlniho poranéni. Pokud bylo toto pfitomno, nebyli jedinci do souboru zahrnuti.
U 15 bézch bylo vanamnéze jiz dfivéjsi poranéni hlezna, nicméné po ziejmé adekvatni terapii
nevznikla nestabilita ¢i jiné obtize, proto nebyli tito bézci ze souboru vylouceni.

Za zasadni je mozno povazovat rozdéleni souboru na 3 skupiny dle miry poskozeni vazivového
aparatu, pficemz toto rozdéleni slouzilo i jako terapeuticka smérnice. Podkladem byly anamnestické

udaje a fyzikalni vysetieni. Pfevazna vétsina poranéni se tykala zevniho kolateralniho vazu.

Poranéni stupné | (minimdini otok, nepfitomnost hematomu, normalni, byt bolestivy pohyb
hlezna - obr. 1) byla lIé¢ena s pomoci elastické ortézy hlezna s plastovymi pelotami (Pan 8.01,

Obr. 1: Poranéni stupné I-otok v oblasti zevniho kotniku
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vyrobce Panop Hulin, CZ). Ortéza umoznuje flexi a extenzi hlezna, pacienta minimélné limituje,
nebot se vejde do obuvi. Ortéza se uziva dle obtizi 2-3 tydny, odlehcovani o francouzskych holich
se neprovadi.

Poranéni stupné Il (vyraznéjsi otok, postupné se vyvijejici hematom, omezeni hybnosti hlezna -
obr. 2) byla [é¢ena pomoci ortézy hlezna s kovovou vyztuhou (Pan 8.2, stejny vyrobce) po dobu
2-3 tydnl dle bolestivosti. V pocatecni fazi (7-10 dnd od traumatu) byly uZity pro odlehovani
francouzské hole.

Poranéni stupné Ill (vyrazny otok, rychle se tvofici hematom, minimalni hybnost hlezna a pfiznaky
nestability — obr. 3) byla [écena rigidni dlahovou fixaci (dorzalni Sirokd sadrova ci plastova dlaha) po
dobu 3 tydnl a nasledné dolécena ortézou Pan 8.2 na dobu dalSich 3 tydn(, poranéna koncetina
byla odleh¢ovana o francouzskych holich.

Bezprostfedné po traumatu byla zpravidla pouzita RICE terapie, zahrnujici klid (rest), aplikaci
chladu (ice), kompresi poranéné oblasti (compression) a protiedematdzni polohovani koncetiny
(elevation), provadéno bézci dle znalosti, moznosti a vybaveni v misté konani zavodu.

Obr. 2: Poranéni stupné ll-kromé palpacni citlivosti v oblasti ATFL a bolestivé supinace omezeni hybnosti, patrny
hematom
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Obr. 3: Poranéni stupné lll-patrny rozsahlejsi hematom, otok

Po sejmuti ortézy bylo pfistoupeno k funkéni [é¢bé, kterou prestavovalo hlavné plavani a jizda na
kole (rotopedu), coz jsou aktivity nevystavujici hlezno do rizikové polohy. Dle dostupnosti [é¢by na
rehabilitac¢nich ambulancich bylo provadéno cviceni a vitivé koupele. Na bézeckou aktivitu v dalsich
minimélné 4 tydnech byl doporucen preventivni taping hlezna.

VYSLEDKY

Ve vyse uvedeném tfiletém intervalu bylo osetfeno 48 bézcq, z toho 30 muz(, 18 Zen, prdmérny
vék souboru byl 32 let. Poranéni stupné | bylo celkem 6, stupné Il celkem 39, stupné Il celkem 3.
Bézci byli zafazeni do podskupiny dle miry postizeni vazivového aparatu, nasledovala lé¢ba uve-
dena v metodice. Ve 44 pfipadech se jednalo o postiZzeni zevniho postranniho vazu, u 4 bézcd pak
o poranéni v oblasti vnitfniho i zevniho postranniho vazu, u Zzadného jedince v souboru nebylo
pozorovano poranéni tibiofibuldrni syndezmazy. Vsichni bézci se po vyléceni vratili k provozovani
orienta¢niho béhu, u zddného nebyly pozorovany zndmky nestability. Témér vsichni poranéni vsak
pfi nasledné sportovni aktivité na zdkladé zkusenosti v pfipadé rizikového terénu uzivaji néktera
z preventivnich opatfeni (ortéza, taping).

DISKUZE

Soucasné literarni udaje se témér vyhradné shoduji na nutnosti rozlisovat stupen a lokalizaci pora-
néni vazivového aparatu hlezna, pficemz vétdina terapeutickych postupl je konzervativnich, se
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snahou zajistit spravné hojeni vazu v co nejkratsi dobé pfi souc¢asné minimalizaci Skod na ostatnich
mékkych tkanich vzniklych zimobilizace (4). | pres zdénlivou jednoduchost tohoto problému ma
znacna ¢ast poranénych pretrvavajici bolesti do jednoho roku od traumatu a az 37 % poranénych
utrpi dalsi distorzi v intervalu do 3 let (25).

Provadéni nativniho RTG vysetieni je na vétsiné pracovist zakladni soucasti diagnostického postupu
(29). Ottawa ankle rules (Stiell 1994) je zndmé pravidlo vychdzejici z empirického pozorovéni, ze
pokud neni pfitomna palpacni bolestivost v oblasti 6 cm proximalné od vrcholu vnitiniho ¢i zevniho
kotniku, v oblasti os naviculare a pfi bazi V metatarzu a soucasné pacient je schopen se na konce-
tinu postavit a chodit, pak neni nutno provadét RTG vysetieni. Brooks (9) porovnavanim vysledki
klinického a RTG vysetieni dosel k zavéru, Ze klinickym vysetfenim bylo neodhaleno 5 % zlomenin,
zpravidla drobnych avulznich. RTG vy3etteni tudiZz doporucuje pouze u pretrvévajici bolestivosti.
Bachman (2) analyzou studii zahrnujicich 15 581 pacientl prokazal témér 100% platnost Ottawa
ankle rules za soucasného snizeni poctu nikoli nutnych RTG vysetfeni o 30-40 %. Ackoli statisticky
skutecné pravidlo funguje, pfinasi mensi radia¢ni zatéz populace a setfi naklady, je otazkou, zda po
strance forenzni je tento postup obhdjitelny.

Neméné diskutovanou je otdzka provadéni drzenych snimkd v mistni ¢i dokonce celkové anestezii.
Breitenseher (7) ve studii srovnavajici vytéznost MRI a drzenych snimkd u pacientd, u kterych byl
stav poranéni vazQ nasledné verifikovan opera¢nim vykonem, prokazal 74% senzitivitu a 100% spe-
cifitu u MRI, zatimco drzené snimky byly ve zna¢né neshodé ve smyslu falesné pozitivnich i falesné
negativnich vysledkd. Popsano je i provadéni dynamické formy MRI (26). Jinou moznosti je varianta
drzeného snimku provadéného ve stoje pacienta s uzitim vlastni hmotnosti s nohou v inverznim
postaveni (30).

V soucasné dobé prevazuje konzervativni terapie akutnich poranéni vazivového aparatu. Vyjimku
tvofi poranéni tibiofibularni syndezmadzy, ktera se resi technikou suprasyndezmalnich Sroubl zna-
mou z oSetfovani skeletdlniho poranéni hlezna. Kerhoffs (15) analyzou studii dospél k zavéru, ze
chirurgické feseni stupné lll poskozeni zevniho postranniho vazu hlezna ma podobné vysledky jako
Ié¢ba konzervativni, navic je tieba vzit v ivahu mozné komplikace opera¢niho vykonu a podstatné
vétsi cenu terapie (hospitalizace, operace). Kaikkonen (14) v prospektivni studii sledujici vysledky
pacientl s postizenim Ill stupné lécenych chirurgicky a konzervativné prokazal u 87 % pacientt
|é¢enych imobilizaci vyborny vysledek, u operované &asti souboru pak pouze u 60 %. Naopak
Pijnenburg (21) sledoval dobu pracovni neschopnosti, pretrvavani bolesti a giwing way fenomén.
Nejlepsich vysledkl bylo dosazeno u operacné fesenych pacient(, poté u funkeni 1é¢by, nejhorsi
byly vysledky pouziti Sestitydenni rigidni imobilizace. V jiné studii (22) pak u sledovanych 370 paci-
entu lé¢enych pro rupturu alespon jednoho z laterdlnich vazi hlezna byly prokazany lepsi vysledky
u operovanych pacientd nez konzervativné lécenych. Hlavnim kritériem byla rezidudlni bolest,
opakovani distorzi a nestabilita. Ardevol (1) na souboru 121 pacientli poukazuje na lepsi vysledky
hojeni u poranéni stupné lll laterdlnich ligament formou funkéni 1écby ve srovnani s rigidni fixaci.

Shoda panuje v literatufe ohledné vhodnosti RICE terapie (Rest, Ice, Compression, Elevation).
Klidem (rest) dosdhneme lepsiho hojeni mékkych tkani a minimalizace vzniku bolestivych podnétd.
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Aplikace chladu (ice) vede ke snizeni otoku zmensenim prokrveni, plisobi analgeticky. V zdvodnich
¢i tréninkovych podminkach Ize docilit chlazeni nejjednodussim zplsobem pomoci studenych
obkladd. Jinou moznosti je pfiloZzeni zmrazenych gelovych sackd, jednorazovych chladicich sackd
pouzivajicich k tvorbé chladu chemickou reakci vzniklou po zméacknuti sacku. Oblibené je i pouzi-
vani syntetického ledu ve formé spreje. Komprese (compression) mékkych tkani minimalizuje vznik
otoku v pocatecni zanétlivé reakci. Pouzivani elastickych obinadel je metodou nejbéznéjsi a neju-
Zivanéjsi, nicméné ucinnost neni vzdy velkd, nebot mira vzniklé komprese je dana variabilni silou
pouzitou pfi aplikaci obvazu. Novéji jsou pouzivany kompresivni pun¢ochy zhotovené ve sportov-
nim provedeni. Mozna je i aplikace Sirokych tejpovacich pasek bezprostiedné po traumatu. Zvysena
pozice koncetiny (elevation) usnadni Zilni navrat a plisobi antiedematdzné.

Hojeni vazu probihd ve 3 fazich, jejichz trvani je ddno mirou poskozeni vazivové tkané. Prvni faze
zanétliva trvajici od traumatu az po nékolik dn(, je dobre ovlivnitelnd pravé RICE terapii. V této fazi
dochazi k otoku, pfipadné krevnimu vyronu, uvolnéni mediatord zanétu (vznik bolesti). Ve druhé
fazi prolifera¢ni trvajici do 3 tydnl dochazi k produkci nevyzralého a zatim neplnohodnotného
kolagenu typu llI, proto je v této fazi pfi poranéni stupné Il a lll nutno zabrarovat pozici, pfi které
dochazi k mozné dalsi traumatizaci vazu (dlivod uziti ortézy ¢i i rigidni fixace po dobu 3 tydn(). Ve
treti remodelacni fazi dochazi pfi vhodném pusobeni sil k vyzravani kolagenu a spravné orientaci
kolagennich vldken, proto je v této fazi mozné kontrolované zatézovani.

Priibéh hojeni je mozno ovliviovat farmakologicky. UZiti nesteroidnich antiflogistik (NSAD- nimesu-
lid, diclofenac) pozitivné ovliviiuje zejména prvni zénétlivou fazi, pisobi jeji zkraceni, redukuje vznik
bolesti a otoku (19, 27). Zkracuje prokazatelné dobu léceni (5). Antiedematozni terapie (escinum
alfa) je rovnéz hojné uzivana zejména v prvnich dnech poranéni. Enzymoterapie by méla teoreticky
né hojeni. Pokud mé byt enzymoterapie Gcinna, je nutno s ni zacit pokud mozno bezprostfedné po
poranéni. Dfive propagovana injekéni aplikace kyseliny hyaluronové do mista poskozeného vazu
rovnéz nedoznala sirsiho uplatnéni. Limitujici je zfejmé nutnost aplikace do 48 hodin po traumatu
a dalsi injekce pak za naslednych 48 hodin. Stejny osud postihl i kdysi oblibenou aplikaci krevni
plazmy PRGF (Plasma Rich in Growth Factors).

Vzhledem k prdbéhu procesu hojeni ve 3 uvedenych fazich se vedou diskuze o vhodnosti fixace
u poranéni | a Il stupné. Lamb (16) sledoval v literature vysledky srovnani kratkodobych fixaci dla-
hou ¢i ortézou s vysledky funkéni [é¢by pouhou elastickou bandazi. Dospél k zavéru, ze kratkodoba
fixace ma lepsi vysledky a paradoxné rychlejsi zotaveni. Ke stejnému zavéru dosli i jini autofi (6, 19).

Uziti 1é¢ebného ultrazvuku u akutnich vazivovych poranéni hlezna je sice roziifené a oblibené,
ale jeho Ucinnost viak nebyla prokazana (31). Naopak pouziti laseru redukovalo vyskyt otoku
u poranéni stupné Il (28). Stejné tak cviceni propriorecepce jako prevence nasledného poranéni se
ukdzalo jako neucinné (18), coz oviem neznamenad, Ze rehabilitace v [é¢bé poranéni hlezna neni
potfebnd. Ma byt provadéna s védomim individualni variability, v akutni fazi po zklidnéni zanétlivé
faze je snaha provadét cviceni a fyzikalni procedury vedouci k obnové plvodniho rozsahu pohybu
a posileni svalstva (17).
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Jelikoz az 20 % vazivovych poranéni kon¢i nestabilitou (zpravidla lateralni), byla vyvinuta celd fada
operacnich vykonl nasledné hlezno stabilizujicich. Tyto operace Ize délit na anatomické a neana-
tomické rekonstrukce, jejich Uspésnost je 80-90 % . Obecné se dava spise prednost rekonstrukcim
anatomickym respektujicim pdvodni priibéh ATFL, mnohé techniky zbytk( tohoto vazu i vyuzivaji.
Neanatomické rekonstrukce volnym $tépem ¢i obétovanim slachy m. peroneus brevis maji vysledky
horsi, zpravidla i omezuji nasledny pohyb hlezna (10, 13). V soucasné dobé je popsano 80 operaci
fesicich lateraIni nestabilitu (30). Tato variabilita svéd¢i o patrné nespokojenosti s vysledky popsa-

nych operaci.

Obr. 4: Zavodni bota pro orienta¢ni béh. Umoznuje
volny pohyb hlezna, rizikovému inverznimu postaveni
vdak nebrani.

Z hlediska poranéni vazivového aparatu hlezna
jsou obecné rizikové kontaktni sporty (kopana),
ale rovnéz sporty, jejichz béznou néplni jsou
vyskoky (basketbal, volejbal), pficemz k pora-
néni hlezna dochazi téméf vzdy pfi dopadu.
Fonk (12) zhodnocenim 227 studii sledujicich
70 sportl v 38 zemich zahrnul rovnéz orientac-
ni béh do velmi rizikovych sportd sohledem
na skutecnost, Ze je provozovan na nerovném
terénu, mnohdy s nemoznosti zrakové kontroly
doslapu (podrost, noéni zavody). Boty konstruo-
vané pro orientacni béh jsou zdmérné nizké bez
fixace hlezna, coz je podstatné z hlediska plného
vyuziti pohybu hlezna pfi béhu (obr. 4). Neni
proto prekvapenim, ze vazivova poranéni hlezna
jsou po poskozeni kozniho krytu druhym nejcas-
t&ji se vyskytujicim poranénim pfi orienta¢nim
béhu. Skute¢nosti znamou i z jinych sportl je to,
ze drobna poranéni zpravidla predchazeji pora-
dllezitd preventivni opatieni. Zajisténi stability
hlezna je mozné pomoci tejpovani, ortézy di
pouzivanim kotnikovych bot.

Tejpovani hlezna se provadi riznymi technika-
mi, osvédcend je technika uzivajici 5 cm Siro-
ké neelastické tejpovaci pdasky. Nejcastéji se
fesi prevence poranéni vazll v oblasti zevniho
kotniku, proto se zacind podkovovitou otédckou
pfiblizné 10 cm nad vrcholem vnitfniho kotniku,
pres oblast paty do stejné vyse v oblasti nad
zevnim kotnikem tak, Ze se pfi zakladnim posta-
veni v hlezennim kloubu prekorigovava noha do
everze. Stejné se provadi druha otacka tak, Ze se
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obé zhruba z poloviny kryji. Poté se proximalné zpfedu pfilozi volné paska tak, Ze se celd montaz
uzamkne a oblast Achillovy slachy zdstane volna (obr. 5). Technika je jednoducha, aplikace rychla,
hybnost hlezna zdstava zachovana, paska funguje i po namoceni. Pfi plantiflexnim a inverznim
postaveni se pak energie nasili vybije na natahujici se pasce, ¢imz se minimalizuje poranéni zejména
FTAL.

Ortézy uzivané orienta¢nimi béZzci zpravidla neobsahuji kovové ¢i plastové vyztuzeni. Jsou vyrobeny
z prodysného materialu, systém zabrany inverze se nastavuje pomoci prouzk( zajisténych suchymi
zipy (obr. 6). Ortéza se musi vejit do zavodni boty a nema vyrazné omezovat flek¢né- extenéni
pohyb hlezna, tudiz nenarusuje normalni zplsob béhu (20). Z pochopitelnych ddvodud se vyrabi
v provedeni pro pravou nebo levou stranu.

Uziti kotnikovych bot (varianta s hieby ¢i bez hiebd) je vhodné spise pro veteranské kategorie
(obr. 7). Konstrukce boty zasahujici nad hlezenni kloub je jesté zesilena plastovou dlahou, takze

Obr. 5: Hlezno zpevnéné tejpovaci paskou umoznujici volny pohyb
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Obr. 6: Ortéza zabranujici rizikové pozici
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moznost plantiflexe a inverze nohy je prakticky minimalni. Poranéni vznikla typickym mechaniz-
mem pfi uziti kotnikové boty jsou vzacné zdvazna. Hlavni nevyhodou kotnikové obuvi je skute¢nost,
Ze ponékud limituje normalni pohyb hlezna, ¢&imz vice nebo méné zasahuje do idedlniho pohybu pfi
béhu. Proto jsou kotnikové boty uzivany hlavné ve veteranskych kategoriich.

V prezentovaném souboru orientacnich bézcl bylo zna¢né zastoupeni poranéni stupné Il, pfi oset-
fovani bézné populace byvé poranéni stupné | a Il téméf shodné zastoupeno. Skute¢nost Ize vysvét-
lit tim, Ze poranéni stupné | jsou bézci zpravidla schopni samostatné zvladnout, pfipadné se obraceji
na spadové zdravotnicka zafizeni, naopak s poranénimi stupné Il se nechavaji osetfit z obavy pred
moznymi nasledky a dlouhou dobou Ié¢by. Relativné nizky primérny vék prezentovaného souboru
svédci o mozném podceniovani preventivnich opatieni mladymi bézci.

| pfes vysokou rizikovost orienta¢niho béhu z hlediska vyskytu vazivovych poranéni hlezna se dafi
minimalizovat vyskyt zavaznych piipadd s moznosti trvalych nasledkd. Pfi¢inou jsou nejen vyse
uvedena preventivni opatfeni, ale i znacné rozsahla osvétova metodicka Cinnost. Patfi¢né informace
jsou predavéany na skoleni trenérd, ve svazovém casopise i na webovych strankach. Na vysoké urov-
ni byva i zdravotnické zabezpeceni zavodli s moznosti fadného, mnohdy i definitivniho osetreni
téchto poranéni.

Obr. 7: Kotnikové boty urcené pro orientacni béh
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ZAVER

Zakladem pro dosazeni dobrych vysledkl pfi oSetfovani vazivovych poranéni hlezna je pecli-
vé vysetieni s cilem stanoveni mista a rozsahu léze. Stupen a rozsah poranéni ma byt soucasné
voditkem standardniho terapeutického postupu. Jen tak Ize minimalizovat oba extrémy v lé¢bé
poranéni vazivového aparatu hlezna-lé¢bu nedostate¢nou vedouci k nestabilité ¢i lécbu nadbytec-
nou imobilizaci vedouci ke skoddm na mékkych tkanich ze znehybnéni. Orienta¢ni béh je z hlediska
poranéni hlezna sportem velice rizikovym, coz Ize zmirnit uzitim preventivnich opatfeni-taping,
ortézy, kotnikové boty. Vétsinu vazivovych poranéni hlezna lIze zvlddnou s dobrymi vysledky kon-
zervativnim zpUGsobem, chirurgické feseni je vyhrazeno hlavné nestabilitdm.
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ABSTRACT

Paravertebral muscles (PVM) are given pathogenic importance in the development of deformation
of the spine. From these positions, early diagnosis of the structure and function of the state of PVM
is extremely relevant. To date, the main way to assess the functional state of the muscular system is
electromyography. However, this method does not reveal the macrostructure of these muscles. And
in this case, the method of ultrasound diagnostics (USD), as non-invasive, affordable, low-cost, quite
informative and is optimal. On the basis of clinical SPb Children’s Center for Children’s Orthopedics
and Traumatology “Ogonyok” we studied 58 children with adolescent idiopathic scoliosis (AlS).
Patients were on conservative inpatient treatment in Ogonyok for 42 days and received compre-
hensive treatment according to the pattern established in the institution. As a result of treatment,
a positive dynamics was obtained with respect to the ultrasound characteristics of the PVM.

Key words: adolescent idiopathic scoliosis, paravertebral muscles, ultrasound diagnosis, muscle
density, muscle cross-sectional area, treatment.
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INTRODUCTION

AIS (adolescent idiopathic scoliosis) is a process, that develops over time, the clinical symptoms of
which have an increasing character. In the pathogenesis of the disease, one of the main factors is the
discrepancy between the growth of the spinal cord and the musculoskeletal system of the spine, as
a result of which there is a medullo-vertebral conflict, that requires compensation (1).

PVM (paravertebral muscles) play a special role in maintaining the vertical position of a healthy
person. In modern literature, very few works relating to ultrasound of PVM in scoliosis are found.
Nevertheless, the relevance of this problem is confirmed by a number of works. For example, Zapata
K.A. et al. (2) measured ultrasonic thickness of deep PVM in 10 patients with AIS and studied this
parameter in muscles in 10 healthy adolescents. They revealed that in patient with AIS on the conca-
ve side of the arc of deformation, the thickness of PVM was significantly greater than on the convex
side in comparison with studies in healthy children. But the authors did not touch upon the issues
of early diagnosis and treatment of this pathology. Kennelly K.P. and Stokes M.J. (3) determined the
cross-sectional area and linear dimensions (in horizontal and vertical planes) of PVM at different
levels of the deformation arc in 20 patients with AlS. The authors noted that the cross-sectional area
of PVM was smaller on the concave side of the thoracic arch and on the convex side of the lumbar
and thoracolumbar arches. The obtained combined linear measurements were correlated with the
cross-sectional area of PVM. However, the authors did not take into account the stages of develop-
ment of scoliosis, its forms, age characteristics and treatment of patients.

We held in the 2017-2019% study on the definition of ultrasonic standards the PVM in children,
which proved the existence of a symmetry of the indices of the cross-sectional area and echo
density of PVM between the right and left sides of the arc deformation of the spine in the study as
in the standing and the lying position (4). This allowed us to continue our work in the direction of
diagnosis of the state of PVM in spinal deformities.

It was found, that in children with an initial degree of scoliosis in the implementation of ultrasound
of PVM revealed an increase in muscle echo density on the convex side of the scoliotic arc and an
increase in the cross-sectional area of PVM on its concave side. This information allowed us to eva-
luate the treatment carried out in the Ogonyok.

MATERIALS AND METHODS

There are 58 children with AIS aged from 9 to 14 years (30 girls, 28 boys) were examined at the cli-
nical base of the SPb Rehabilitation Center for Children’s Orthopedics and Traumatology “Ogonyok’.
Two groups were examined:

® First group (n=29) - children with spinal column deformity from 1 to 10° by Cobb;
® Second group (n=29) - children with spinal column deformity from 11 to 25° by Cobb.
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Deformations were confirmed radiographically.

All patients received conservative treatment for 42 days. All children were assessed for PVM on the
concave and convex sides of the scoliotic arc in lying and standing position.

To conduct ultrasound, a linear sensor with a frequency of 5-10 MHz scanner Aloka SSD-1100 was
used, while a group of deep PVM, namely mm. transversospinales (mm.semispinales, mm.intertran-
sversales, mm.rotatores, mm.multifidi), fell into the US range of the study. Due to the fact that the
muscles of the medial tract in the lumbar spine (mainly at the level of L3-L4), are more superficially
located mm.multifidi, they were more available for ultrasound. Mm.multifidii in this segment of the
spine (L3-L4) these muscle are located obliquely and, starting from the transverse processes of L4,
go up, attaching to the spinous process of L2. The sensor was installed in the transverse position at
the level of the base of the scoliotic arc at a distance of 1-2 cm to the right and left of the transverse
process of the fourth vertebra L4 (the reference point for the sensor was its spinous process).

The cross-sectional area of these muscles (measured in cm?), the density at a given muscle area
(measured in %) and asymmetry coefficient were estimated. To determine the cross-sectional area
of PVM, the ultrasonic function of the device for measuring linear dimensions and area was used.

For determining the density of PYM was used function of the scanner “Histogram measurement”
(HIST), which carried out the output intensity of the ultrasonic signal to an arbitrary area of the
muscles using “histografia”

The work proved the feasibility of using the asymmetry coefficient (AC) to assess the degree of
positive treatment effect, as well as to verify the data. AC was calculated by obtaining the derivative
value of the ultrasound parameters of the PVM on the right and left sides of the spinous process.
There are two types of AC were determined: AC of cross-sectional area of PVM and AC of density of
PVM. The condition has always been met: the numerator is the larger value, the denominator is the
smaller one.

Statistical data processing was carried out in the Prism program. To prove the normal distribu-
tion of research data, the Kolmogorov-Smirnov test was used. For comparison of groups, the
Student’s paired t-test for related samples and the Pearson correlation coefficient were used. The
data in tables and diagrams are presented as M + SD (standard deviation). Statistical reliability of
the AC was determined using AUC ROC CURVE with determination of the sensitivity and specificity
of the indicator (tab.1, 2).

AIS Position Threshold value  Sensitivity ~ Specificity p AUC
from1to 10° lying position <1,068 72,4 68,9 <0,001 0,744
by Cobb standing position <1,079 93,1 86,2 <0,0001 0,939
from 11 to 25° lying position <1,084 86,2 86,2 <0,0001 0,897
by Cobb standing position <1,071 93,1 86,2 <0,0001 0,934

Tab. 1. Diagnostic criteria of the AC of cross-sectional area of PYM
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AlS Position Threshold value  Sensitivity ~ Specificity p AUC

from 1to 10° lying position <1,098 75,8 72,4 <0,0001 0,816
by Cobb standing position <1,074 86,2 82,7 <0,0001 0,931
from 11 to 25° lying position <1,103 79,3 79,3 <0,0001 0,856
by Cobb standing position <1,094 93,1 93,1 <0,0001 0,938

Tab. 2. Diagnostic criteria of the AC of density of PVM

RESULTS

As a result of an ultrasound scan of PVM in children of the first group after treatment, a decrease in

the asymmetry of the ultrasound characteristics of PVM between two sides was revealed.

When examining children with AIS from 1 to 10° by Cobb (n = 29) in the lying position, the cross-
sectional area of the PVM after treatment increased from 2.004 + 0.58 cm? to 2.17 + 0.54 cm” on
the convex side of the arc and did not change on the concave, and in standing patients, increased
from 1.96 + 0.71 cm? to 2.13 + 0.63 cm? on the convex side of the arc and decreased from 2.29 +
0.58 cm” to 2.18 + 0.5 cm? on the concave side of the arc (Diagram 1). The asymmetry coefficient
after treatment became smaller: from 1.1 to 1.01 (p<0.0001) in the lying position and from 1.16 to

1.02 (p<0.001) in the standing position.

LYING POSITION

CONVEX CONCAVE CONVEX CONCAVE

BEFORE TREATMENT AFTER TREATMENT

STANDING POSITION

CONVEX

CONCAVE | CONVEX CONCAVE

BEFORE TREATMENT AFTER TREATMENT

Diagram 1. The cross-sectional area of paravertebral muscles with AlS from 1 to 10° by Cobb (n=29) before and after

treatment
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LYING POSITION STANDING POSITION

E B

US DENSITY %

CONVEX CONCAVE | CONVEX CONCAVE |CONVEX CONCAVE |CONVEX CONCAVE
BEFORE TREATMENT | AFTER TREATMENT | BEFORE TREATMENT | AFTER TREATMENT

Diagram 2. Ultrasound density of the paravertebral muscles of patients with AlS from 1 to 10° by Cobb (n = 29) before
and after treatment

When examining the patient with AIS from 1 to 10° by Cobb (n = 29) in the lying position, the
PVM density (n = 29) after treatment decreased from 25.15 + 6.52% on the convex side of the arc
to 23.39 + 6.27% and increased on the concave from 22.29 + 7.01% to 22.73 + 6.46% while in the
standing position the density decreased on the convex side from 27.57 + 6.52% to 24.4 + 5.74% and
from 23.82 + 7.49% to 22.5 + 5.76% on concave (Diagram 2). The asymmetry coefficient after treat-
ment also became smaller: from 1.1 to 1.02 (p <0.001) in the supine position and from 1.2 to 1.08
(p <0.001) in the supine position.

When examining patient with AlIS from 11 to 25° by Cobb (n = 29) is the cross-sectional area of the
PVM after treatment increased on the convex side from 1.89 + 0.53 cm” to 1.93 + 0.49 cm” in the
patient’s position “lying down’, and in the patient’s standing position from 1.9 + 0.59cm’ to 1.95 +
0.49cm?, on the concave side it decreased in the lying position from 2, 1 +0.45 cm?®to 2.0 + 0.47 cm?
and when standing from 2.1 + 0.52 cm” to 1.93 + 0.46 cm’ (Diagram 3). The asymmetry coefficient

LYING POSITION STANDING POSITION
CONVEX CONCAVE | CONVEX CONCAVE CONVEX CONCAVE | CONVEX CONCAVE
BEFORE TREATMENT | AFTER TREATMENT BEFORE TREATMENT | AFTER TREATMENT

Diagram 3. Cross-sectional area of PVM of patients with AIS from 11 to 25° by Cobb (n = 29) before and after
treatment
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LYING POSITION STANDING POSITION
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CONVEX CONCAVE| CONVEX CONCAVE CONVEX CONCAVE| CONVEX CONCAVE
BEFORE TREATMENT AFTER TREATMENT BEFORE TREATMENT AFTER TREATMENT

Diagram 4. The ultrasound density of paravertebral muscles with AIS from 11 to 25° by Cobb before and after
treatment

after treatment became less: from 1.1 to 1.03 in the supine position (p<0.001). and from 1.1 to 1.01
in the supine position (p<0.001).

When examining the patient with AIS from 11 to 25° by Cobb (n = 29) in the lying position, the PYM
density after treatment decreased from 25.47 + 8% on the convex side of the arc to 23.48 +5,6%,
on the concave 21.56 + 7.8% to 26.74 + 7.9% and in the standing position, the density decreased
on the convex side from 26.74 + 7.9% to 22.4 + 7.57% and from 24.19 + 7.6% to 22.33 £ 7.4% on
concave (Diagram 4). The asymmetry coefficient after treatment also became smaller: from 1.18 to
1.06 (p <0.001) in the supine position and from 1.19 to 1.08 (p <0.001) in the supine position.

In comparison the data between AlS of the first group and AlIS of the second group before and after
treatment, we noted that a positive result with respect to the density of PYM was more pronounced
with the first group, and with respect to the cross-sectional area with the second group.

CONCLUSIONS

1. Complex treatment of children with AlS is resulted by reduction of density of PVM on the convex
part of an arch and cross-sectional area increases that leads to relative restoration of symmetry
of indicators of PVM on both sides.

2. Positive dynamics was shown owing to reduction of an overload of muscles on the convex part
in the course of treatment.

3. The obtained data allow to apply an ultrasonic method in assessment of dynamics of treatment
of AlIS at children.
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ABSTRACT

We use different rehabilitation approaches to treat various extensor lesions. We sort the extensor
lesions by zones. Lesion in zone 1 clinically expresses as mallet finger, in zone 3 as buttonhole defor-
mity or as swan neck deformity. To treat the mallet finger we use a long finger splint covering DIP
joint as well as PIP joint following with rehabilitation with a shorter splint covering only DIP joint.
During the rehabilitation treatment of buttonhole deformity we use a positioning finger splint over-
night and Levame splint for exercising with DIP joint. Rehabilitation of swan neck deformity consists
of wearing the ring splints.

Key words: mallet finger, boutonniere deformity, buttonhole deformity, swan neck deformity, hand
extensors

ABSTRAKT

Cilem rehabilita¢nich technik u natahovacl je jednoduchymi a minimalnimi prostfedky vylécit
pacienta. Ke konzervativni 1é¢bé kladivkového prstu pouzivame v prvni fazi prstovou tfi¢clankovou
dlahu, nasledovanou kratkou dvouclankovou dlahou. Délka rehabilitacni Iécby je 12 tydn(. Lé¢ba
knoflikového prstu je zalozena na dlahovani polohovaci dlahou na noc acviceni sLevameho
dlahou v celkové délce 10 tydnl. Lé¢bu deformity labuti Sije provadime tfibodovou dlahou se
dvéma krouzky. Takto dlahujeme po dobu tfi mésicu. Pfi nezlepseni postaveni kloubu Ize uvaZzovat
o operacnim feseni. Po operaci pouzivdme opét stejnou metodu dlahovani.

Key words: kladivkovy prst, knoflikovy prst, deformita typu boutonniere, deformita labuti Sije,
extenzory ruky
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Obrazek 1: Schéma zén poranéni extenzorovych $lach (1-7 pro tficlankové prsty; T1-T4 pro palec)
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Obrazek 2: Neléceny kladivkovy prst u 89leté zeny Obrazek 3: Kladivkovy prst s dlouhou prstovou dlahou,
v rezimu lécby 1.-5. tydne

uvoD

Cilem rehabilitacnich technik u natahovacd je jednoduchymi a minimalnimi prostiedky vylécit
pacienta. Jednotlivé léze na extenzorovych slachach délime do zén (Obrazek 1). Z hlediska klinické
dllezitosti se budeme zabyvat hlavné zénami 1 a 3. Postizeni natahovace v zéné 1 se klinicky pro-
jevuje kladivkovym prstem, postizeni natahovace v z6né 3 potom bud knoflikovym prstem, nebo
deformitou labuti Sije.

METODIKA

Rehabilitace kladivkového prstu

Kladivkovym prstem (Obrazek 2) nazyvame postiZzeni aponeurézy nad DIP kloubem, kdy distalni
¢lanek pfi pokusu o extenzi zlstava v semiflexi.
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Poranéni extenzord v zéné 1 je velmi ¢asté poranéni, které pfi nespravné [é¢bé muize vést k postize-
ni funkce ruky. Pro toto poranéni je typické flek¢ni postaveni distalniho ¢lanku v DIP bez moznosti
aktivni extenze. (Sukop et al. 2014)

K omezeni extenze v DIP kloubu muize dojit avulzi kostniho fragmentu trakénim mechanismem
extenzorové slachy po pfedchozim poranéni. (Tang et al. 2019)

K opera¢nimu feseni Ize pristoupit pfi otevieném poranéni a velikosti fragmentu nad jednu tfetinu
artikulaéni plosky DIP kloubu. (Smr¢ka et al. 1998)

Principem konzervativniho feseni je imobilizace, kterd pfispiva k nahrazeni ¢asti Slachy jizvou.

Obrazek 4: Kladivkovy prst se zkracenou dlahou na dva distalni Obrazek 5: Knoflikovy prst (deformita typu bou-
¢lanky v rezimu lé¢by 5.-8. tydne tonniere) u 3. prstu levé ruky
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Obrazek 6: Nocni polohovaci dlaha z nerezové Obrazek 7: Prilozeni polohovaci dlahy
oceli o tloustce 2mm obalend spofaplastem

Konzervativni [é¢ebny postup idedIné zac¢indme do 6 tydnu od Urazu. Je tfeba dodat, Ze kladivkovy
prst mlze byt Uspésné vylécen konzervativnim postupem i 1 rok po urazu. V prvnich péti tydnech
zac¢indme imobilizaci poskozeného prstu s dlirazem na hyperextenzi DIP kloubu v pozici 0-15
stupnll za pouziti prstové tficlankové dlahy (Obrazek 3). Kazdy tyden kontrolujeme postaveni DIP
kloubu, ktery by mél byt stale v hyperextenzi. Po péti tydnech kontrolujeme prst testem knihy, pfi
kterém pacienta vyzveme, aby ruku s natazenymi prsty polozil na rovnou podlozku a zved| extendo-
vany poskozeny prst a pozorujeme, zdali u distalniho ¢lanku nedochazi k pasivni flexi.

Nasleduijici tfi tydny, tedy paty az osmy tyden Ié¢by prstu, dlahujeme na kratké dvojc¢lénkové dlaze
(Obrazek 4). Kratkou dvojc¢lankovou dlahu preferujeme prikladat z palmarni strany z divodu
Spatnych zkusenosti s otlaky pfi pouziti dorsalni dlahy. Po rozcviceni PIP kloubu v Sestém tydnu
vysazujeme od sedmého do desatého tydne kratkou dlahu 2x denné po 30 minutach pfi béznych
¢innostech.
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Od dvandctého tydne Ize prst pouzivat v béZném rezimu, oviem je tfeba se vyvarovat nadmérné
flexi v DIP kloubu po 6 mésicli od zacatku rehabilitace z dlivodu vétsi nachylnosti extenzorové sla-
chy k poskozeni. (Kotldrovd et al. 2019)

Rehabilitace knoflikového prstu

Knoflikovy prst (Obrazek 5) je |éze zény 3. Mechanismus vzniku knoflikového prstu souvisi s posu-
nem lateralnich pruhl extensoru lateralné az palmarné a nekoordinovanym tahem za né povrcho-
vym flexorem. Vyviji se tedy flek¢ni postaveni v PIP kloubu a nésledné také hyperextencni postaveni
DIP koubu. Obraz knoflikového prstu nejcastéji vznikd nasledkem poranéni stiedniho pruhu exten-
soru. (Smrc¢ka et al. 1998)

Konzervativni |é¢ba je zaloZzena na dlahovéni polohovaci dlahou na noc (Obrazek 6, 7) a cviceni
s Levameho dlahou (Obrazek 8).

Obrazek 8: Pfilozeni Levameho dlahy ke cvi¢eni DIP Obrazek 9: Deformita labuti $ije na 3., 4., a 5. prstu
(distalniho interfalangedlniho) kloubu s cilem posunu

postrannich pruhd natahovace dorzalné u PIP (proximal-

niho interfalangealniho) koubu
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Obrazek 10: Na 4. prstu je pfilozena krouzkova dlaha se Obrazek 11: Krouzkové dlahy ve formé Sperku
dvéma stfiskami pro l1é¢bu deformity labuti Sije

V prvnich ¢tyfech tydnech se snazime o aktivni flexi v DIP kloubu za pomoci Levameho dlahy pro
lepsi vytazeni lateralnich pruhi zpét do spravné pozice. Jestlize v PIP kloubu je flek¢ni postaveni
kolem 60 stupnid, je nutné polohovat i na noc na dlaze.

Ve ¢tvrtém az osmém tydnu zaciname s aktivnim cviceni flexe PIP kloubu. Déle stéle pacient cvici
aktivni flexi v DIP kloubu na Levameho dlaze.

V osmém az desatém tydnu ptiddvame aktivni extenzi v PIP kloubu.
Od desatého tydne se pokousime o zapojeni prstu do béznych ¢innosti, Ize jiz cvicit s odporem.

Méli bychom pocitat se standartnim zlepsenim v postaveni PIP kloubu o 10 stupnd za mésic. (Jaros
etal. 2019)

Rehabilitace deformity labuti Sije

Deformita labuti Sije (Obrazek 9) se projevuje postizenim v zéné 3. Pfi deformité labuti ije je posta-
veni prstu ve voldrni hyperextenzi v PIP kloubu a v ¢aste¢né flexi v DIP kloubu. Pfi¢inou je porucha
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Obrazek 12: Technika elastické tenodézy PIP kloubu ke korekci deformity labuti 3ije

rovnovahy flexor(l a extenzor(, kdy dochazi k dorzalnimu posunu lateralnich pruh( extenzoru, které
se priblizuji ke stfednimu pruhu.

Pricinou vzniku deformity labuti Sije mGze byt revmaticka etiologie, posttraumaticka, vrozend, post-
infek¢ni ¢i nasledek détské mozkové obrny. (Smrcka et al. 1998)

53 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 1 / POHYBOVE USTROJI, ro¢nik 27, 2020, ¢. 1



Dlahovani provadime tfibodovou dlahou se dvéma krouzky se stfiskou (Obrazek 10), kterd se na
prst nasazuje jako prstynek. Takto dlahujeme po dobu tii mésict. Po nezlepseni postaveni kloubu
Ize uvazovat o opera¢nim fedeni. Po operaci pouzivdme opét stejnou metodu dlahovani.

U tfibodovych dlah se dvéma krouzky, Ize volit i z estetickych dlivod dlahy podobné Sperku
(Obrazek 11). Jejich nevyhodou je moznost castéjsiho sklouzavani oproti dlaham se stfiskou, ktera
sesunuti brani.

Operacnich feseni deformity labuti sije je cela fada, zde je naznacena technika elastické tenodézy
PIP kloubu (Obrazek 12). Uvolnénim povrchového flexoru nasledné spojenim obou jeho &asti
transplantamem napf. slachou musculus palmaris longus a jeho fixaci k extensoru dochdzi oprato-
vym mechanismem k omezeni extenze PIP kloubu. Vyhodou této techniky je, ze délkou transplan-
tatu Ize fidit Ghel v PIP kloubu. (Smrcka V., Dylevsky . 2001)

VYSLEDKY A DISKUZE

U vsech lézi extenzor(l - kladivkového prstu, knoflikového prstu i labuti Sije, pfevazoval konzerva-
tivni zpGsob lé¢by dlahovanim.

U kladivkového prstu je Uspésné dlahovani do 1 roku po Urazu az po 6 let od Urazu u déti. Nejdelsi
doba dlahovani je u vrozenych kladivkovych prsta.

U knoflikového prstu ma dlahovéni Levameho dlahou dobré vysledky do 60 stupriti v PIP kloubu. Pfi
vétsim flekénim postaveni je nutné dlahovat i na noc.

U deformity labuti $ije ma konzervativni Ié¢ba vyznam pfi nepretrzitém dlahovani po dobu 3 mésict
az pul roku. Neni-li vidét efektivni vysledek, prechdzime k opera¢nimu feseni, zpravidla elastické
tenodéze (Smrcka V., Dylevsky 1. 2001). Po opera¢nim vykonu je vsak nutné opét dlahovat krouzko-
vymi dlahami kvili ochrané tenodézy po dobu 3 mésic(.

ZAVER

U rehabilitace kladivkového prstu pouzivame tficlankovou prstovou a dvojc¢lankovou kratkou dlahu,
u deformity knoflikového prstu pouzivdme na noc dlahu polohovaci a na cvi¢eni dlahu Levameho,
u deformit labuti $ije pouzivdme krouzkové dlahy a jejich modifikace s jednou ¢i dvéma sttiskami.
Krouzkové dlahy mohou byt i ve formé Sperku.
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KAZUISTIKY | CASE REPORTS

REDUKCE LATERALNI KLINOVITE DEFORMACE OBRATLE
KONZERVATIVNIM LECENIM: KAZUISTIKA

REDUCTION OF LATERAL CUNEIFORM VERTEBRAL
DEFORMATION BY CONSERVATIVE TREATMENT:
A CASE REPORT

Aleksei Arsenev, Mikhail Dudin

Children’s Rehabilitation Center of Orthopedics and Traumatology ‘Ogonyok;,
St. Petersburg, Russia

SUMMARY

The emergence and progression of scoliotic deformation is accompanied by typical morphological
changes of the vertebrae with the formation of lateral wedge-shaped bodies at the top of the scoli-
otic arc. Thus, there is a “start” of the “vicious circle”: the greater the lateral deviation of the vertebral
complex, causing the asymmetry of the vertical load on the apophysis of the vertebral bodies, the
more conditions for the development of wedge, but the greater the wedge, the greater the defor-
mation of the bearing column of the vertebral complex. On a case report an example of reduction
of lateral deformation of the vertebral bodies by comprehensive conservative treatment is given.

Keywords: scoliosis, deformation of the vertebrae, growth plates, Hueter-Volkmann law, scoliosis
treatment.

INTRODUCTION

The emergence and progression of scoliotic deformation is accompanied by typical morphological
changes of vertebrae with the formation of lateral wedge-shaped bodies at the top of the scoliotic
arch (1, 4, 6, 11, 12). Such x-ray phenomenon as lateral wedge-shaped deformation of vertebral
bodies at the top of the scoliotic arc is well known (6, 7, 12, 13). It should be taken into account that
the x-ray image does not fully reflect the real three-dimensional changes (6, 12).

The origin of the deformation is fully explained by the law described by Carl Hueter (1838-1882)
and Richard von Volkmann (1830-1889) in 1862 and 1869, respectively. From the point of view of
this law, the growth zones of the epiphysis of the vertebral bodies create a new bone tissue into
axial pressure direction (central line). Increase of stress causes restriction of growth, on the other
hand unloading of physis accelerates growth. In situation of oblique loading, the epiphyseal plate
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regulates the growth of long bone and/or vertebral body into the direction of the pressure resultant
(central line). The result is transformation of the vertebral body into lateral cuneiform or wedge-
shaped vertebrae. This remodeling is possible only in growing period (8, 9).

On the convex side of the scoliotic arc there is an increased activity of osteogenesis, and on the
concave side its slowdown occurs (1, 7). Thus, there is a “start” of the “vicious circle”: the greater
the lateral deviation of the vertebral complex, causing the asymmetry of the vertical load on the
apophysis of the vertebral bodies, the more conditions for the development of wedge, but the
greater the wedge, the greater the deformation of the bearing column of the vertebral complex.
This gives grounds to consider the increasing of lateral cuneiform vertebra deformation unfavorable
prognostic criteria (2, 5).

One of the usual options of confrontation with this phenomenon is considered to be surgical (11, 12).

Aim of the study is to demonstrate on a case report reduction of lateral deformation of the vertebral
body (so-called wedging) as a result of comprehensive conservative treatment according to the pat-
tern established in the Children’s Rehabilitation Center of Orthopedics and Traumatology ‘Ogonyok’
(6,10, 4).

DESCRIPTION OF A CLINICAL CASE

Demonstrated a girl patient was under our supervision more than 2 years. For the first time, she
received comprehensive treatment in the rehabilitation center ‘Ogonyok’ at the end of 2014. At the
time of admission, the girl was 12 years old. From anamnesis it was known that the spinal deform-
ity was detected at the age of 10 years when the severity was regarded as the first (initial). During
growth in puberty, there was a rapid progression of scoliotic deformation. At the time of admission,
the girl had typical clinical and radiological signs of right-sided thoracic scoliosis: asymmetry in
standing of upper arms and shoulder blades, the posterior rib hump on the right in the thoracic
region, the complete absence of physiological thoracic kyphosis and even a light lordosis at this part
of spine and other typical clinical manifestation of adolescent idiopathic scoliosis (AlS). On spondy-
lograms, the patient revealed characteristic changes in the shape of the vertebrae at the top of the
arc, Cobb’s angle was 26 degrees. The maximum lateral cuneiform deformation was on the eighth
thoracic (Th8) vertebrae. The body of this vertebra had lateral wedge-shaped deformation up to
18.75 % (Fig. 1). For simplicity on all X-ray pictures the heights are marked as vertical parameters
although the vertebra isn't always horizontally. The small slope is burdened by the cosine error and
is negligible. The patient received a course of complex conservative treatment consisting in special
procedures aimed at inhibiting the asymmetric functional activity of the growth zones at the Th8
level from the side of the arc bulge (1). She was also fitted with the corset by Cheneau (4), providing
a partial correction of the deformity (more than 30 %) and the mechanical load redistribution at the
growing zones of the vertebral bodies. In addition, the patient received a differentiated massage
(15 procedures), therapeutic gymnastics by group method and individual exercise by the method
of Katharina Schroth (3). There was also a course of therapeutic gymnastics with elements of bio-
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Fig. 1. Wedge vertebra Th8 at the beginning of conservative treatment, fall 2014. The percentage difference of lateral
heights (lateral wedge) of the vertebral body was 18.75 %

feedback. The basis course of treatment took 40 days. After discharge from the clinic of the Center,
the patient faithfully followed the recommendations and in an adequate mode used Cheneau brace
(at least 21 hours a day).

Hospitalization for a second course of inpatient treatment was undertaken after 4 months, in the
spring of 2015. Comprehensive examination revealed that the scoliotic deformation of the patient
not only ceased to progress, but also on the set of clinical and radiological symptoms began to cor-
respond to complex conservative treatment. The control spondylograms proved Cobb’s angle 18
degrees and wedge-shaped lateral deformation of the body Th8 was 16,49 % (Fig. 2). It should be
noted that height of the patient during these 4 months increased on 4 cm (she was in growth spurt).
The patient received a similar, but more compressed 26-day course of treatment.
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Fig. 2. In spring 2015, the difference of lateral heights of the same vertebral body was 16.49 %.

The third planned hospitalization was carried out in autumn (fall) 2015 (6 months later after dis-
charge). In last 6 months the rate of growth of the proband slightly decreased, she grew up 3 cm.
According to the set of clinical and radiological signs, the reduction of scoliotic deformation con-
tinued. The wedge-shaped lateral deformation of the body Th8 was 10.42 % (Fig. 3). The patient
received the above-described course of treatment, she was equipped with a new Cheneau brace
(the 2" one) and discharged after 25 days.
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Fig. 3. In fall 2015 - after six months from last measurement - the difference of lateral heights of the Th8 vertebral
body was 10.42 %

The fourth course of treatment in terms of the rehabilitation center ‘Ogonyok’ was conducted after
7 months, in June 2016. The growth rate of the patient decreased to 2.5 cm (per 7 months), lateral
wedge-shaped deformation of the Th 8 body was only 6.1 % (Fig. 4).

The last, fifth, course of treatment was conducted in January - February 2017 (24 days). After the
last 7 months, the patient height was not changed. Results of clinical and x-ray examination con-
firmed the scoliotic deformation of thoracic curve 18 degrees according to Cobb (it means Cobb’s
IB degree). The lateral wedge-shaped deformation of the Th8 body was decreased to 4.53 % (Fig. 5).
Fig. 6a shows proportional changes of Th 8 wedging during 27 months of comprehensive treat-
ment. Fig. 6b represents rate of growth of the patient in period of follow up (i.e. from 12.0-14.6
years of age). It should be noted that for the entire observation period no significant change in
rotation Th 8 was observed.
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Fig. 4. In summer 2016 the lateral body heights difference was 6.1 %.
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Fig. 5. In winter 2017 - the last measurement at X-ray picture - the lateral wedge of the Th8 was only 4.53 %.

CONCLUSION

On the case report, the authors demonstrate a possibility of reduction of pathological wedge-
shaped vertebrae in a girl suffering from a mild AIS by comprehensive conservative treatment
according to the pattern established in the Children’s Rehabilitation Center of Orthopedics and
Traumatology ‘Ogonyok’.

27 months ongoing the comprehensive treatment of 3D spine deformity led to significant regres-
sion of lateral cuneiform of Th8 vertebrae as well as to a correction of Cobb’s angle.
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Correction of Cobb’s angle from 26° to 18° was reached after first 6 months of comprehensive treat-

ment probably due to growth spurt and good correction in the Cheneau brace, too.
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EARLY DIAGNOSIS OF PYCNODYSOSTOSIS
IN A CZECH TODDLER: A CASE REPORT
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SUMMARY

Pycnodysostosisisarare genetic disorder belonging to sclerosing skeletal dysplasias. Pycnodysostosis
is caused by loss of function mutations in the cathepsin K (CTSK) gene which plays an important role
in enzymatic digestion of the bone proteins, therefore osteoclasts cannot effectively break down
the organic matrix of bone. Deficiency of cathepsin K results in dwarfism, dysplasia of the skull and
facial bones and phalanges, osteosclerosis, and fragility. It is inherited in an autosomal recessive
trait. The presented patient was referred to our department due to growth failure and orofacial
abnormality. Anthropometric examination proved short stature with short limbs, narrow chest
and shoulder, relative macrocephaly, delayed closure of the anterior fontanelle and mandibular
hypoplasia. He has short tips of fingers and onychodystrophy. Radiological examination ascertained
diffuse osteosclerosis of the skeleton and acro-osteolysis of the distal phalanges. On the basis of
these findings the suspicion on Pycnodysostosis was pronounced. Molecular genetic testing proved
this diagnosis. The therapy of this disease is symptomatic and multidisciplinary, including assisted
non-invasive ventilation due to sleep apnoea, orthopaedic treatment of fractures, dento-maxillar
reconstructions, etc. The prognosis is quite promising, the disease is not progressive. Knowledge of
the key signs and early X-ray diagnosis of this inherited disorder will facilitate the prevention and
treatment of common complications.

Key words: Pycnodysostosis, Osteopetrosis acro-osteolytica, craniofacial abnormalities, 3D facial
morphometry, molecular genetic testing, short disproportional stature, toddler age
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SOUHRN

Pyknodysostéza je vzacné genetické onemocnéni patfici ke sklerotizujicim kostnim dysplaziim.
Pyknodysostoza je zpUsobena ztratovou mutaci v genu pro katepsin K (CTSK), ktery hraje dllezitou
roli v odbouravani kostnich protein(, osteoklasty tak nemohou efektivné resorbovat organickou
kostni matrix. Disledkem nedostatku katepsinu K je porucha ristu, dysplazie lebecnich a oblice-
jovych kosti a ¢lankl prstd, osteosklerdza a zvy3ena kostni lomivost. Dédi¢nost je autosomalné
recesivni. Prezentovany pacient byl poslan na antropologii pro poruchu rdstu a orofacialni
abnormity. Antropometrické vysetfeni prokazalo maly vzrlst se zkracenymi koncetinami, Uzky
hrudnik a ramena, relativni makrocefalii, opozdény uzavér velké fontanely a hypoplazii dolni celisti.
Mél kratké distalni ¢lanky prstd a onychodystrofii. Radiologické vysetfeni prokazalo difusni osteo-
sklerozu skeletu a akroosteolyzu distélnich ¢lankd prstd. Na zékladé téchto nalezd bylo vysloveno
podezieni na pyknodysostézu. Molekuldrné genetické vysetfeni pak tuto diagnézu potvrdilo.
Terapie tohoto onemocnéni je symptomatickd a multidisciplinarni. v¢etné neinvazivni dechové
podpory pro spankovou apnoe, ortopedické lé¢by zlomenin, dentomaxildrni rekonstrukce atd.
Progndza je pfizniva, onemocnéni neni progresivni. Znalosti klicovych znakl a ¢asna radiologicka
diagnoéza této vrozené vady umozni prevenci a lé¢bu obvyklych komplikaci.

Klicova slova: pyknodysostdza, osteopetrdza acro-osteolytica, craniofacidlni abnormality, 3D facialni
morfometrie, molekularni genetické testovani, kratka disproporcionalni postava, batoleci vék

INTRODUCTION

Pycnodysostosis (synonym Osteopetrosis acro-osteolytica /Andren et al. 1962/, MIM 265800)
is a rare genetic disorder belonging to sclerosing dysplasias. Pycnodysostosis was first described in
1962 by Maroteaux and Lamy [18, 2]. According to P. Maroteaux, Toulouse-Lautrec may have suf-
fered from this condition [19].

This autosomal recessive lysosomal disease [1, 29] is characterized by short stature, short extremi-
ties, increased density of the bones (osteosclerosis) and increased risk of fractures (brittle bones),
dysplasia of clavicles, underdevelopment of the tips of the fingers with absent or small nails under-
laid by acro-osteolysis of the distal phalanges, distinctive facial features including a large head with
a small face and chin (micrognathia), late closure of fontanels and cranial sutures, Wormian bones,
a high forehead, underdeveloped facial bones and dental abnormalities. Other symptoms include
lower back pain due to stress fractures of the lower spinal vertebrae, deformities of chest develop-
ment, spondylolysis, and kyphoscoliosis [28]. An association rarely reported is a conductive hearing
loss [3].

Up to now, almost two hundred cases were described [27]. The estimated prevalence is 1 to 1.7
per million births [8,14]. Most cases of this disorder were reported on the Asian (39.3%), European
(27.7%) and South American (16.6%) continents [27].
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Etiopathogenesis

In 1996, the defective gene encoding cathepsin K (CTSK gene) located on chromosome 1921 was
identified as responsible for Pycnodysostosis [15]. Cathepsin K is a cysteine protease that is highly
expressed by activated osteoclasts. Cathepsin K degrades type | collagen, the major component of
the organic bone matrix [11]. In Pycnodysostosis osteoclasts are not able to break down organic
matrix of the bone and these cells contain many cytoplasmic vacuoles filled with undegraded col-
lagen [9]. Impaired function of this critical enzyme for bone remodelling and resorption by osteo-
clasts leads to the fragile and sclerosing nature of the bone in affected patients [15, 25,31].

Course and prognosis

The prognosis is good, except for increased bone fragility and attacks of sleeping apnea.
Osteomyelitis of the mandible may occur. Some individuals have growth hormone deficiency
and deficiency IGF-1, underdevelopment of the pituitary gland and hepatosplenomegaly [29].
Anemia due to myelosclerosis with extramedullary hematopoesis is exceedingly rare. Generally,
psychomotor development is normal. Nevertheless, about 29% showed learning and speeching
difficulties and 33% needed a school assistant or adapted schooling [7]. Life expectancy appears
to be normal.

Treatment

Symptomatic, avoidance of trauma. Appropriate for fractures and dental anomalies and growth
hormone substitution in indicated cases.

Differential diagnosis

In Juvenile osteopetrosis there is no delayed closure of the cranial sutures and anterior fontanel,
the mandibular angle is not wide an there is no evidence of clavicular or phalangeal hypoplasia.
These characteristics also rule out other dysplasias with increased bone density which often exhi-
bit anaemia and immune deficiencies. In Cleidocranial dysplasia clavicular hypoplasia is more pro-
nounced, characteristic is late closure of fontanels but there is not presence of sclerosis, increased
bone fragility, severe growth failure and craniofacial abnormalities like in Pycnodysostosis. Hajdu-
Cheney syndrome is characterized by acroosteolysis but it does not exhibit any other features of
Pycnodysostosis. Osteogenesis imperfecta has also brittle bones but the bone mineral density is
decreased [3, 27, 30].

We present a boy in toddler age with Pycnodysostosis. The diagnosis was proved on the basis of
clinical-anthropological and radiological examination and later molecular genetic testing confirmed
this diagnosis.
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CASE REPORT

Our patient was born from the second gravidity, of young, healthy and non-consanguineous
parents. His older brother is healthy. Prenatal history was uneventful. The delivery was premature
in 32nd gestational week due to premature rupture of membranes. Birth weight and length (2060g,
45 cm), was appropriate to gestational age. Apgar Score was 9-9-10. After birth he was transferred
to the Neonatal intensive care unit where N-CPAP (nasal continuous positive airway pressure)
therapy was carried out shortly. The first sign of the disorder was Pierre Robin Sequence (PRS,
micromandible, gothic palate and glosoptosis). He was followed-up because of failure to thrive,
difficulty feeding, frequent infects of upper respiratory pathways and sleep apnea. Bilateral choanal
stenosis was found out in his first year of age and surgical dilatation of choanae and adenectomy
were carried out.

Fig. 1 a, b. Facial dysmorphology at 6 months - a,
12 months - b, bluish sclerae, proptosis and hypertelo-
rism, relative macrocephaly, persistence of anterior fonta-
nelle, saddlebacked nose (with stenosis of the choanae),
hypoplastic maxilla (infraorbital creases) and retrognathia
of mandible.
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Fig. 1 ¢, d, e. Facial dysmorphology at 12 months ¢,
22 months - d, e: bluish sclerae, proptosis and hyper-
telorism, relative macrocephaly, persistence of anteri-
or fontanelle, saddlebacked nose (with stenosis of the
choanae), hypoplastic maxilla (infraorbital creases) and
retrognathia of mandible.

The first genetic examination was at 6 month (corrected 4% month) because of a short stature,
and facial dysmorphology. Genetics testing proved normal karyotype and normal profile in aCGH
(array comparative genomic hybridization). Suspicion of collagenopathy and bone dysplasia Stickler
syndrome and pathogenic mutations in FGFR3 gene was excluded by molecular testing.

Anthropometric examination performed at 1 year of age (corrected 10 months) confirmed growth
retardation. He measured 66 cm (-3.3 SD), weighted 7.44 kg (-2.9 SD), weight to height was on the
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Fig. 2. Disproportional short sta-
ture with shorter upper and lower
extremities, narrow chest and
shoulders, Harrison’s groove of
thorax (16 months).

56t percentile. The aim of auxological examination was to answer a question: Is the failure to thrive
consequence of prematurity and Pierre Robin Sequence or is it a manifestation of some genetic ske-
letal disorder? Anthropometric examination proved short stature with short limbs, narrow chest and
shoulders, bluish sclerae,hypertelorism, relative macrocephaly (Fig. 1 a—e). Head circumference was
50.3 cm (0.4 SD). At two years, the growth dynamics of the head circumference was normal, relative
macrocephaly did not accentuate. The cranium was brachycephalic, with high forehead (Fig. 1 b, e).
Shorter upper and lower extremities (Fig. 2), larger sagittal diameter of thorax (thoracic index 85.7
i.e. 2.4 SD). He had short tips of fingers and onychodystrophy (Fig. 3 a, b).
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At the age of 2 years and 2 months a toddler was examined in the Centre for Defects of Locomotor
Apparatus in Prague due to suspicion for bone dysplasia.

Disproportional stature with shorter upper and lower extremities: Body height was 77 cm (-3.6 SD),
weight 10.6 kg (-2.2 SD). Sitting height 49 cm and arm span HK 75 cm proved short limbs. Thoracic
circumference was 46.7 cm (-1.8 SD).

Fig. 3 a, b. Onychodystrophy of hands
(22 months) and feet (12 months).
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Signs of genetic disorder: facial dysmorphology, wide opened fontanel joint hypermobilty, pedes
planovalgi bilateralis, onychodystrophy of both hands and big toes of feet (see Fig. 1-3), nevus
cavernosus at the left thigh and sleep apnea. Mandibular hypoplasia and eye proptosis were con-
firmed and followed by 3D facial morphometry - Fig. 5.

Conclusion

Craniofacial abnormalities, short stature and radiographic features — especially the rare combination
of diffuse osteosclerosis of the skeleton and acro-osteolysis (Fig. 4a—e) were decisive for diagnosis
Pycnodysostosis. No fractures have been detected up to these days.

Fig. 4 a-b. Radiological features decisive for diagnosis,
2 years and 2 months: a. Left hand - dense bones and
osteolytic lesions of the distal phalanges, progressive in the
second digit and regressive in the third digit. There is a dis-
proportion between the narrow shafts and wide metaphyses
of the short tubular bones. The proximal ends of the second
to fifth metacarpals appear slightly bulbous. A pseudo-epi-
physis is present at the second metacarpal bone, an osteoly-
tic defect is at the fourth metacarpal bone, b. Lumbar spine,
lateral projection - no major abnormalities, bone density is
slightly increased.
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Fig. 4 c-d. Radiological features
decisive for diagnosis, 2 years
and 2 months: c. Pelvis and
hips - the basilar portions of the
ilia are relatively small in com-
parison to the crests, d. Shanks —
there is moderate metaphyseal
undermodeling, the cortices are
thick, bone density is increased.
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Fig. 4 c-d. Radiological features decisive for diagnosis, 2 years and 2 months: e. Skull - note a small chin. The cranial
sutures and anterior fontanelle are wide open, the facial bones are relatively small. The mandibular angle is flattened
to nearly 180°. Bone density is moderately increased, in the occipital region multiple Wormian bones are present.

The diagnosis was confirmed by the targeted molecular genetic testing of CTSK gene in 2 years
and 3 months. Known pathogenic variants in cathepsin K: ¢.568C>T (p.GIn190Ter) and c.830C>T
(p.Ala277Val) in trans were detected.

In frame of genetic counselling, parents were examined for these mutations in CTSK gene. It was
ascertained that each parent carries one of these variants. Because of 25% risk for next offspring
early prenatal testing or assisted methods of reproduction with preimplantation diagnostic were
offered them.
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Fig. 5. 3D facial morphometry confirmed mandibular hypoplasia and eye proptosis. The results of the analysis were
visualized using colour-coded maps: the more protrusive (anterior) placed parts of the evaluated model are coded in
red, the more deeply (posterior) located parts are coded in blue, and parts with no difference are in white. In overall,
during the monitored period, mean deviations of facial morphometry (proptosis, micromandibula, prominence of the
philtrum) in our patient gradually diminished.
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Fig. 6. Growth chart (Czech standards 2001) of the patient with pycnodysostosis After growth hormone administrati-
on growth velocity increased from 6.9 cm/y to 11.9 cm/y and body height (SDS) from -3.3 SD to -2.6 SD.

Growth hormone treatment started at the age of 2 years 8 months. Growth curve before and
during the treatment is shown on the Fig. 6.

Comprehensive monitoring is going on. The boy is followed-up by a team of specialists (paediatri-
cian, ENT specialist, dental specialist, neurologist, anthropologist, endocrinologist and orthopaedic
surgeon).

DISCUSSION

The short stature is a constant feature; according to recent data it is present in 90.32% ranging
from (-1.5 DS to -6 DS) [3, 22, 23]. Adult height varies between 130 and 150 cm [16, 28]. According
to the last French study, mean height SDS is -3.5 SD, growth deficit was more severe in females [7].
Although the main cause of the growth failure in these patients is osteoclast dysfunction, in some
studies linear growth was improved after growth hormone administration [17, 28]. On the other
hand, other authors point out possible adverse effects (insulin resistance, weight gain, high serum
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IGF1 level) of the treatment [20]. In French study, growth hormone administration was efficient on
linear growth in 40% of cases [7].

The mean fracture rate was moderate (0.21 per year), with four fractures in total average [7].
Fractures of long bones are common with minor trauma and usually heal with deformity [13, 28].
In our patient, the fractures did not arise to date. The importance of prevention or minimizing the
risk of fracture is emphasized.

In patients with craniofacial anomalies affecting airway anatomy, treatment of respiratory problems
should be considered as a priority. Similarly, to our case, in French study, about 67% of patients with
Pycnodysostosis suffer from sleep apnea and 50% patients required non-invasive assisted ventila-
tion [7]. It is necessary to locate the site of obstruction and accordingly plan a specific treatment
strategy. In our case, choanal atresia was diagnosed and treated surgically.

In children, special dental care is needed with greatest emphasis on preventive treatments [1]. The
impaired function of cathepsin causes abnormal remodelling and it has to be taken into considera-
tion at orthodontic and orthopaedic treatments [29]. Anaesthetic management must take account
of difficult intubation. Therefore, spinal anaesthesia is preferred during orthopaedic surgery [26].

In most cases widely open or persistent anterior and posterior fontanels are described even in adul-
thood [4, 21, 27], widely separated cranial sutures [21] or Wormian bones [4]. On the other hand,
several cases of Pycnodysostosis with craniosynostosis were published [5, 6, 10, 24]. These data
suggest that the cranial sutures in pycnodysostosis can display contradictory features: wide cranial
sutures, which are commonly described, and craniosynostosis [6, 28].

Pycnodysostosis is characterized by puzzling combination of osteolysis and osteopetrosis [28]. The
creation of a novel cathepsin K—/— mutant mouse strain in the 129/Sv background that resembles
human Pycnodysostosis, could bring new light on this problem. [12]. Reduced bone-resorbing acti-
vity is compensated by increasing number of osteocytes. Results of the study suggest that besides
its main role in collagen degradation, Cathepsin K has the novel function as a potential regulator of
apoptosis and senescence of osteoclasts. The combination of the dual functions of cathepsin K in
bone homeostasis and site-specific variations in the characteristics of bone can together elucidate
the pathogenesis of Pycnodysostosis. An improved understanding of the cathepsin K-mediated
apoptosis and senescence pathways may provide a new drug target for diseases involved in
osteoclast-related abnormal bone homeostasis [12].

Nevertheless, for now the management of Pycnodysostosis remains only symptomatic.
Comprehensive treatment includes paediatricians, orthopaedists, orthopaedic surgeons, endocri-
nologists, dental specialists, and other healthcare professionals.
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CONCLUSIONS

Clinical findings and radiographic features led us to clinical diagnosis Pycnodysostosis at the age of
2 years and 2 months, which was proved by targeted molecular genetic testing.

The first manifestation in our patient was Pierre Robin sequence after birth, sleep apnea, failure to
thrive and craniofacial abnormalities (which were later verified and followed also through 3D facial
morphometry). After birth he was treated at the Neonatal intensive care unit where N-CPAP (nasal
continuous positive airway pressure) therapy was carried out shortly. The choanal stenosis was dia-
gnosed and treated surgically in the 15t year of age.

Radiological examination proved increased bone density, osteolytic lesions of the distal phalanges
and wide opened fontanel, cranial sutures and multiple Wormian bones in occipital region. The
radiological features were decisive for early diagnosis.

The bone fractures are the main threat to patients affected by Pycnodysostosis. In our toddler no
fractures arose to date.

Patients with Pycnodysostosis require comprehensive treatment enabling to live a full life, with
some precautions and the ongoing involvement of healthcare professionals.
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SUMMARY

The ossuary in Nizkov near Zdar nad Sazavou, on the Czech-Moravian border, contains approximate-
ly five to eight thousand skeletal remains. Several tibial plateaus and femoral condyles from Nizkov
(N13) exhibited probable signatures of the rheumatoid form of typhoid osteomyelitis.

The pilot research of 2016 consisted of the necessary remediation of the skeletal material in the
ossuary. Skeletal remains were found to be firmly attached to the pillars of the ossuary; in cases
where the pillars would have needed to be disassembled or the specimens disrupted, photographs
were taken. In addition, there are several bones with pathological changes embedded in these pil-
lars which cannot be transferred to laboratories for analysis. Photographic documentation of the
ossuary exteriors, bone pillars and the pathologies present were produced in the pilot study.

14C dating showed that the deposition of skeletal remains in the ossuary in Nizkov occurred not only
during Theresian Wars, as stated in the local chronicles, but also in the 14t century.

The causes of the deposition of skeletal remains in the 14t century, the Little Ice Age, are discussed
here. Newly, a sample with typhoid osteomyelitis — a tibial fragment indicating a typhoid epide-
mic — was radiocarbon ('4C) dated into this period.
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SOUHRN

Kostnice Nizkov se naléza blizko Zd4ru nad Sazavou, na hranici Cech a Moravy a obsahuje pFiblizné
5-8 tisic kosternich zbytk(. V Nizkové byly nalezeny znaky revmatoidni formy tyfoidni osteomyeliti-
dy na kloubnich plochach tibii a kondylG stehennich kosti.

Pilotni vyzkumna faze v Nizkové byla provedena v roce 2016-17. Byla provedena detailni fotogra-
fickd dokumentace, protoze kostni materidl pevné fixovany v pilifich s patologickymi zménami
nemohl byt pfevezen ke zpracovani do laboratofe.

4C datovani ukazalo, ze ukladani kosti do kostnice probéhlo nejen v obdobi terezianskych valek,
jak o tom informuji mistni kroniky, ale i ve 14. stoleti. Diskutovéna je pfi¢ina depozice ve 14. stoleti,
v malé dobé ledové. Do tohoto obdobi byl nové datovan '“C vzorek s tyfoidni osteomyelitidou,
fragment tibie, ukazujici na epidemii bfisniho tyfu.

Klicova slova: radiokarbonové datovani, paleopathologicka analyza, kostnice Nizkov, kostni choro-
by, typhoidni osteomyelitis, epidemie,

INTRODUCTION

The pilot research of 2016-2017 conducted in the ossuary of Nizkov (Smrcka et al. 2016) has placed
it among war ossuaries. At the same time, the finding of typhoid osteomyelitis was described, point-
ing to inhumation during a typhoid epidemic (image 1).

Information regarding typhoid in Nizkov in correlation with Theresian Wars was found in local family
chronicles (Blaha 1966; p.15-16).

The article is dedicated to doc. RNDr, Pavel Blaha, CSc (20. 11. 1943 - 24. 9. 2019), who conducted
research in Nizkov in the 1970s and who followed our research since 2017.

MATERIAL AND METHOD

In October 2019, a phalanx bone sample from the 3 pillar of the Nizkov ossuary was sent to the
Poznan Radiocarbon Laboratory. It was a randomly selected bone sample of an unidentified indi-
vidual. The bone sample was white in colour, like the majority of skeletal remains found in this ossu-
ary, which corresponded to the covering of burials during epidemics or events of war with a layer
of lime.
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Image 1. View into the interior of the Nizkov ossuary (photo Zdenka Musilova)

Radiocarbon dating is now one of the most precise physical dating methods in archaeology (Libby
1955) Using *C we can date the moment a particular sample ceased to be part of the natural carbon
cycle (the death of the organism in question, i.e. the instant it stops absorbing carbon into its body
and '#C activity begins to decrease due to radioactive decay)( Bronk Ramsey C. 2009).

Software such as OxCal, CALIB and CalPal may be used for the actual calibration process, and the
result is generally expressed in years AD and BC, or in calibrated BP years (once again, meaning prior
to 1950) (Bronk Ramsey C., Lee S. 2013, Nyvltova-Fisdkové 2012).

Calibrated age is usually given as a time interval, which should be accompanied by the correspond-
ing absolute degree of probability (1307-1363 AD and 1385-1429 AD.; 95,4%).

The result determined by 14 C activity (conventional radiocarbon age) is given in years as a discrete
value, along with a confidence interval of about 68% 1322-1347 and 1393-1416 (Nyvltova-Fisakova
2012).

In June 2020, '#C dating was conducted on another sample, a tibial fragment from the second pillar
showing traits of typhoid osteomyelitis.
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At the same time, the tibial fragment, together with its photo-documentation, was scanned using
a CT Siemens Somatom AS at kVp of 120 kV, 75 mA (Exposure time 1000 ms, slice thickness 0,75 mm).

RESULTS

It was shown by the '#C dating that with 95.4% probability the bone sample of a phalanx from the
3 pillar in the Nizkov ossuary belonged to an individual buried between 1307 AD - 1363AD (see
image 2).

The other sample, a tibial fragment with typhoid osteomyelitis from the 2" pillar in the Nizkov
ossuary, is dated back to AD 1295-1404 with probability of 95.4%; and AD 1302-1329 with 68.2%
probability (see image 3d).

Typhoid osteomyelitis, in its rheumatoid form, was already proved in the ossuary in Nizkov during
the survey of 2016-2017 ( Smrcka et al. 2016) in 13 tibias and in 2020, in a total of 30 tibias on mac-
roscopic examination (image 3a). CT scans reveal the destruction of the articular plane of the tibia
with defects, sclerotic thickening and intraspongious cystoides (images 3b and 3c).

Image 2. Dating of the phalanx from the 3rd pillar of the ossuary in Nizkov (as of October 17, 2019)
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DISCUSSION

The Origin and Construction of the Ossuary in Nizkov

The deposition of skeletal remains in the ossuary of Nizkov occurred during the Theresian Wars
period, as stated in the local chronicles:

1709 A. D.: “During his service in Nizkov, the parish priest Friderico Zoubek announced that an
ossuary is going to be built near St. Nicholas Church in Nizkov. It is an order by dean Haberlandt
of Polnd. When an old grave is dug up, the skull and the thick bones of the arms and legs are to be
cleaned thoroughly a stacked in the ossuary. That will be performed by the local gravedigger. Then,
there should be more space in graves for the deceased. People do not like this and speak ill of it.
Bones ought to remain in graves as it is stated in the Bible; man is dust and to dust he shall return.

The ossuary will serve the villages that bury their dead in Nizkov. All the villeins must help build it.
Whoever is in possession of a horse or ox must carry the material needed. It will be built by masons
as part of their statute labour. Carpenters shall raise the roof frame and cover it with shingles. Wood
and shingles will be supplied by yeomen who own woods. There must be a firm door and a firm
bolt on it

Image 3a. Typhoid osteomyelitis on the articular plane of a tibia (photo Zdenka Musilova)
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Image 3b. Tibial plateau with typhoid osteomyelitis — the destruction of the articular plane of the tibia with defects,
sclerotic thickening (CT scan Josef Horejs)

1710 A.D.:“It is said the construction of the ossuary cost 74 guldens, and that is a lot for everyone.
I noted this down, so that it might be preserved for the future to come.”

1719 A. D.: “Bones are being placed in the ossuary, but people are not happy and are rather angry
with the dean and parish priest. Why should the bones of their parents and other strangers be put
in such manner?”

1732 A.D.: “There was great commotion in Nizkov when the dean of Polna advocated the placing of
the unearthed bones in the ossuary. A grievance was raised by farmers Hozmann of Nizkov, Musy! of
Sirakov and Ruppauer of Podésin, all to no good. Some people refused to place the bones of their
kin into the ossuary of Nizkov. Many are returning them to their own graves. Everyone gives that
ossuary a wide berth. People say it is haunted with the souls of those that had been taken out of
their graves and whose bones are now exposed in the ossuary. The dean claims this is the right way
because now there is more space in graves for the other deceased. Some families own several graves
because the dead do not rot away that quickly when people pass away all the time. Sometimes the
gravedigger scrapes the meat off the bones or boils the bones in a cauldron so it can be removed.
Then it stinks enormously, and people cross themselves when they meet him as if he were Satan
from hell!” (entries from 1709, 1710, 1719 and 1732 A.D. in: Flesar 2015, p.297-307)
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Image 3c. The affected condyle with
sclerotic thickening and intraspon-
gious cystoides (CT scan Josef Horejs)
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Military Hospital in Nizkov

1739 A.D.: “In the village of Nizkov, a great field hospital is established where hundreds of those
from other lands suffering from cholera or otherwise will be put. People are afraid of the infection
and whoever can, avoids the place. There is not a day when one of those soldiers does not die. They
say they are Bavarians, Frenchmen, Saxons, Prussians and who knows who else!”

1741 A. D.:“A shrine was built in the square of Nizkov and big services are held. In a few days, a great
plague started out in Nizkov introduced by the soldiers who are being taken to the hospital.

There are soldiers battered from the war, many do not have arms or legs and are disfigured in vari-
ous ways. There are both Prussians and Austrians, mostly Czechs. Many are dying and are buried
together in one grave, but the pestilence is spreading quickly. Those soldiers do not have enough
food, there are not enough feldshers and those wretched men are mostly helping each other alone.
The weather is very hot and because of that thousands of flies and other pests are eating into their

Image 3d. Dating of the tibial fragment with typhoid osteomyelitis (June 6, 2020)
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wounds and they have lots of worms in them too. We are all scared and nobody wants to go to
Nizkov to perform their labour nor to the church for the services. Even the friar is afraid for his life.”

1743 A.D.: “Fortunately, the hospital in Nizkov is gone since last year, many mercenaries and other
people died there. Everyone who lives near there is greatly frightened of it. The pestilence still
prevails and there is no cure from it. The dead have still been buried in great pits near Nizkov and
further”

1744 A.D.: “All the time, various bones are being brought to the ossuary in Nizkov, found in fields
and by roads, where the mercenaries and other had been buried. People dig up these graves think-
ing they might find some money or gold there. This has also happened near Zaborna. The dean of
Polna demands this placement of bones, often there are disputes whether they were catholic or not.
As though this could be seen from bones.(entries from 1739, 1741, 1743, and 1744 A. D. in: Flesar
2015, p. 316-334)

Outcome of the New 'C Dating

According to the new '#C dating, not only skeletal deposition of the Theresian Wars period menti-
oned in local chronicles needs to be considered, but also increased deposition of skeletal remains
during the first half of the 14t century. This time frame encompasses the epidemics of 1317-1318,
1328, and 1347-1350; in the case of the second mentioned epidemic Yersinia origin of the epidemic
needs to be assumed (Twig 2003; Cerny 2014, p.164-179).

The ossuary in Nizkov, in combination with '#C dating, may provide key information on the verifica-
tion of the aetiology of the famine and epidemics of 1317-1318 and 1328.

During the reign of John of Bohemia (1317-1318), 30000 deceased were buried in Kutna Hora and
Sedlec alone (Zbraslav Chronicle, 2" part, chapter XX; Chlumska et al. 1965, 26-28; Fialova et al.
1998, 59-60).

As regards 1328:“When the plague broke out in Bohemia as well as the other surrounding countries
in 1328, Queen Elizabeth ordered all the clergy of Prague to hold a grand procession in prayers to

avert God's wrath. Thence, relief from the fateful disease was observed.” (Tomek 1855, p. 527).

The dating of the tibia with typhoid osteomyelitis from Nizkov indicates that the “plague” of the era
could have been typhoid fever.

Mass graves were also proved by archaeological research (Brzobohata, Frolik, Zazvonilova 2019).
Cause of Increased Deposition of Skeletal Remains in the 14th Century

The cause of increased deposition of skeletal remains in Nizkov in the 14t century remains unclear.
Between 1275 and 1300 an abrupt decrease in summer temperatures occurred and cold summers
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continued throughout the years 1300-1425. In the late 13t century, the Little Ice Age began (Fagan
2007, p. 51-74).

Extensive growth of ice in Arctic Canada and Iceland, explosive increase in volcanic activity with four
massive eruptions rich in sulphur, each with the global content of sulphate over 60 Tg, led to sum-
mer cooling in the period. That in turn led to famine, crop failure and epidemics (Miller et al. 2012).

CONCLUSION

The ossuary in Nizkov near Zdar nad Sazavou, on the Czech-Moravian border, contains approxi-
mately five to eight thousand skeletal remains.

4C dating has shown that deposition of skeletal remains in the ossuary of Nizkov took place not
only during the Theresian Wars period, as it is mentioned in the local chronicles, but also in the 14th
century.

The ossuary of Nizkov could help uncover the aetiology of the epidemics and famine of 1317-1318
and 1328.

14C dating of the tibial fragment with typhoid osteomyelitis from Nizkov indicates that the epidemic
of the era could have been typhoid fever.
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Society For Connective Tissues CMA J.E. Purkynje & Society for Prosthetics and Orthotics CMA J.E. Purkynje
& Czech Society of Biomechanics & Czech Medical Association J.E. Purkynje

organised

CONFERENCE

(instead of cancelled The 22" Prague-Lublin-Sydney-St Petersburg Symposium)

ADAPTATION - INTERDISCIPLINARY ASPECTS

The Symposium was be held under the auspices
the honorary president of the Society for Connective Tissues CMA J.E. Purkynje

Professor Josef Hyanek, MD, DSc.

The Symposium was held in the
Medical House, Sokolska 31, 120 26 Prague 2, Czech Republic in September 12, 2020

This event belonged to education actions integrated into the life training system of physicians

according to professional statute No. 16 of the General Medical Council.

Organizers of the Conference:
Prof. Ivo Marik, MD, PhD & Petr Krawczyk, MD
E-mails: ambul_centrum@volny.cz&krawczyk@proteorcz.cz
Faculty of Health Care Studies, West Bohemia University, Pilsen & Ambulant Centre for Defects of Locomotor Apparatus I.Il.c., Prague, Czech Republic,
E-mail: ambul_centrum@volny.cz & PROTEOR CZ I.I.c., Ostrava, Czech Republic, E-mail: krawczyk@proteorcz.cz

Participants will receive the Programme and Certificate of Attendance.
Abstracts of lectures were be published in Supplement 2 of the journal Locomotor System, vol. 27, 2020 (electronic version, ISSN 2336-4777,
http://www.pojivo.cz/cz/pohybove-ustroji/)
More recent information about the Conference are available on the websites:
www.pojivo.cz&www.ortoprotetika.cz

©

‘GZECH SOCIETY
FOR PROSTHETICS
AND ORTHOTICKS
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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 tkdani, Sifeni novych poznatkd 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 poznatkd v klinické praxi nabyly v poslednich letech
nebyvalého zrychleni, a to nejenom v zahrani¢i, ale i u nds. Tato skute¢nost bezprostfedné souvisi
s kvalitativnim rozvojem poznani i v nebiologickych védach a v modernich inzenyrskych pfistu-
pech. Stale vice se prokazuje, Zze vie se vSim souvisi — neni ndhodou, ze nové poznatky a objevy
vznikaji na rozhrani obor( a rliznych védnich disciplin. Lidska spole¢nost v poslednich desetiletich
dosahla nové civiliza¢ni kvality — ve védé a v jejich aplikacich zcela jisté, avSak v mordlce a etice ne
tak pfilis. Biomedicina je v sou¢asné dobé rozsahlou interdisciplindrni védou, kterd bez kooperace
s jinymi védnimi obory by byla odsouzena ke stagnaci. Proto cilem SPT je nejenom integrovat
odborniky v biomediciné, ale i v technickych sférach.

Prioritni snahou SPT je presentovat odborné vefejnosti 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 Ké.
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 pftihlasit 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 pripojte se k ¢eské inteligenci - v oblasti pojivovych tkani, ke které
iVy zcela jisté patfite. V nasi krdsné ceské zemi je tieba, aby prameny poznani byly stdle Zivé a perma-
nentné udrzované. Poslani kazdého z nas neni nahodné. Jsme velice zavazani nasim predkim, ktefi
rozvijeli kvalitu odbornosti v nasi zemi. Nepfipustme utlum védy u nds. Nenechme se zmanipulo-
vat programovanou lhostejnosti, vyrdstajici 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. - mistopfedseda
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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Spole¢nost pro pojivové tkané Ceské |ékatské spole¢nosti J.E. Purkyné (SPT CLS JEP)

s hlubokym zérmutkem oznamuje,

Ze ve Ctvrtek 19. biezna 2020 dovrsil svij Zivot po del$i nemoci ve véku nedozitych 70 let pan

MUDr. Miloslav Kuklik, CSc.

dlouholety ¢len vyboru a ¢estny ¢len SPT CLS JEP, védecky sekretaF redakéni rady recenzovaného ¢asopisu Pohybové

ustroji — pokroky ve vyzkumu, diagnostice a terapii. Po celou svoji kariéru pracoval sou¢asné jako odborny lékaf v oboru
pediatrie, a Iékaiské genetiky, i jako védecky pracovnik. Vénoval se diagnostice a genetickému poradenstvi pro rodiny

s détmi postizenymi vrozenymi vadami predevsim pohybového aparatu, zvlasté pak pacientim s kostnimi a zubnimi
dysplaziemi. Od 90. let minulého stoleti az dosud uzce spolupracoval s Ambulantnim centrem pro vady pohybového
aparatu s.r.o. Mnoho let pusobil jako vysokoskolsky ucitel na tfech prazskych lékaiskych fakultach UK a Pfirodovédecké
fakulté UK.V poslednich letech své zkusenosti pfedaval studenttim 3. LF UK a jako genetik plsobil také v Endokrinologickém
ustavu v Praze.

Za pfinos pro rozvoj mediciny a lékafského vzdélavani byl ocenén v r. 2010 ¢estnou medaili za zasluhy o rozvoj oboru a védy
od Spole¢nosti pro pojivové tkané CLS J.E. Purkyné.V roce 2015 mu byl udélen Diplom ¢estné ¢lenstvi ve Spole¢nosti pro
pojivové tkané CLS J.E. Purkyné, v roce 2020 Diplom ¢estné ¢lenstvi ve Spole¢nosti lékarské genetiky a genomiky CLS J.E.
Purkyné.

6. bfezna 2020 pfi prilezitosti 25. Kubatovych dn byl Dr. Kuklik ocenén védeckou radou Ceské lékatské spole¢nosti J.E.
Purkyné v ¢ele s jejim predsedou panem profesorem MUDr. Stépanem Svacinou, DrSc. Diplomem ¢estného ¢lenstvi Ceské
lékarské spole¢nosti J.E. Purkyné za celozivotni zasluhy o medicinu.

Cest jeho pamétce!

Spole¢nost pro pojivové tkané CLS JEP

Pozn.: Odborny Zivotopis pana MUDr. Miloslava Kuklika, CSc. byl v chronologicky a strukturované publikovén v ¢asopisu Pohybové Ustroji,
27,2020, ¢. 1 Suppl, s. 84-88.
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SMERNICE AUTORUM | INSTRUCTIONS FOR AUTHORS

TEMATIKA PRISPEVKU

K uverfejnéni v casopise 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. Casopis ma zajem publikovat ¢lanky kvalitni,
vysoké odborné urovné, které pfinaseji néco nového, jsou zajimavé z hlediska aplikaci a nebyly
doposud nikde uvefejnény s vyjimkou publikace ve zkrdcené 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.
Pii 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 150 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 ivod, 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 Ctyri 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, *.cdr).

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 élanku (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-
rii 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
vlozZte za jménem tretiho autora et al.), ndzev ¢lanku, nazev ¢asopisu nebo jeho uzndvand 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(, nazev
¢lanku, editor, ndzev sborniku, dil, misto, nakladatelstvi a rok vydani, strany ve sborniku (knize):
Marik 1., Kuklik M., Briizek 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 pfipojit prohlaseni, ze autor netrva na autorské korekture. V ramci
¢asovych moznosti je snahou redakce viechny pfispévky zaslat autorim zpét k odsouhlaseni
kone¢né Upravy praci. 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 150 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 *.cdr. 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 fol-
lowing order: names and 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 I., Kuklik M., Briizek J. Evaluation of growth and development in bone dyspla-
sias. In: Hajnis$ 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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