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27. ro¢nik ¢asopisu Pohybové Ustroji,
je vénovan jubilantdim ¢lendim redakéni rady
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The 27t volume of Locomotor System journal,
is dedicated to the anniversary of

Associate Professor Ivo Brettschneider, PhD (80 yrs.)

Miloslav Kuklik, MD, PhD (70 yrs.)
and
Professor Ivo Marik, MD, PhD (70 yrs.)
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SLOVO CTENARUM | A WORD TO READERS

Vazeni ctenafi, 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 zafazen 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 pristup).

0d roku 2016 vydavame v ¢asopisu PU pFispévky pfijaté po recenzi v chronologickém pofadi
jako ¢islo 1 a 2, ddle dvé samostatna Suplementa s pfispévky ze symposii Kubatovy dny a Prague-
Lublin-Sydney-St. Petersburg Symposium.

Nedostatek prispévki byl a je pti¢inou zpozdéného vydavani. Na jaie 2020 v obdobi celostatniho
vyjime&ného stavu v dlisledku koronarovirové choroby jsme vydali Suplementum 1 ¢asopisu PU,
27, 2020 a opozdéné ¢islo 2 ¢asopisu PU, 26, 2019. Déle ¢islo 1 ¢asopisu PU, 25, 2018 s podtitulem
,In memory to Milan Roth” a nosnym sdélenim ortopeda pana Dr. Pieta van Loona z Holandska
s nazvem ,Milan Roth - Legacy to Medicine”, ve kterém autor podal pfehled experimentalni prace
pana doc. MUDr. Milana Rotha, DrSc a jeho publikaci vydanych v letech 1965-1999 s cilem ozivit
a vyzvednout Rothovu prioritni celosvétové nedocenénou védeckou praci.

V 1été 2020 bylo vydano ¢islo 1 ¢asopisu PU, 27, 2020 a koncem roku 2020 Suplementum ¢&aso-
pisu PU, 27, 2020 s abstrakty z konference ,Adaptation - interdisciplinary aspects’, kterd se
konala namisto zruseného The 22" Prague-Lublin-Sydney-St Petersburg Symposia 12. 9. 2020
v Lékarském domé v Praze 2, Sokolska 31. Text slides z vétsiny prezentaci jsou pfipojeny k progra-
mu na webovych strankdch www.pojivo.cz a www.ortoprotetika.cz.

Nyni v dobé tieti viny koronavirové pandemie Vam piedkladame ¢islo 2 ¢asopisu PU, 27, 2020
a véfime, Ze sdéleni nasSich a zahrani¢nich autorll Vas zaujmou. Pfipravujeme k vydani zpoz-
déné ¢islo 2 ¢asopisu PU, 25, 2018, vénované idiopatické skoliéze (IS) v podéni pana prof. Dr.
Mihaila Dudina, DSc. a jeho tymu (Emeritus director of the Children’s Rehabilitation Center of
Orthopaedics and Traumatology ,Ogonyok’, St. Petersburg, Russia). Biomechanické vysvétleni
vzniku idiopatické lordoskolidzy (preklinického a sublinikcého stadia), progrese IS i principy kon-
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zervativniho |é¢eni jsou zalozeny na vysledcich experimentalni prace Milana Rotha — konkrétné
prikazu asymetrického rlistu patefe a michy a misnich korend.

Poslanim ¢asopisu PU je uvefejhiovat védecké prace zabyvajici se diagnostikou a symptomatickym
mezioborovym lé¢enim genetickych kostnich chorob, vrozenych defektd koncetin, sekundarni
osteopordzy, osteo/spondyloartrézy, ale i jinych chorob, které ve svych dlsledcich negativné
ovliviuji rlst, vyvoj a kvalitu pohybového Ustroji v prabéhu lidského zivota. Cenény jsou prace
vychazejici z vyzkumu pojivovych tkani na véech Urovnich poznéni, prace orientované na bioche-
mickou, morfologickou, genetickou a molekularni diagnostiku chorob pohybového ustroji.

Zvlastni pozornost je pfikladana pracim z oblasti ortopedické a antropologické biomechaniky,
neuroadaptacnim zméndm skeletu v obdobi rlstu, fizené remodelaci pojivovych tkéni, studiim
muskuloskeletalnich a neuronalnich interakci v zavislosti na l1é¢ebnych metodéch (kalciotropni
Iéky, rehabilitace, ortoticko-protetické a operacni 1é¢eni) a v neposledni fadé sdélenim antropo-
logickym a paleopatologickym. Ocefujeme predevsim interdisciplindrné zamérené prace.V ang-
lickém jazyce jsou publikovana sdéleni zahrani¢nich i nasich autor(i. Zddanym doplnénim obsahu
¢asopisu jsou zpravy ze sjezdl a konferenci. V rubrice zpravy zvefejiiujeme oznameni o Zivotnim
vyroéi élenti RR ¢asopisu, SPT CLS JEP z.s., OPS CLS JEP z.s. a vyznamnych osobnosti, sdéleni o pri-
oritnich pozorovanich, ze studijnich a poznévacich 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 ¢asopist. Pro zvyseni mezina-
rodniho z&jmu o ¢asopis PU je zadouci ziskavat plvodni kvalitni prace a kazuistiky v angli¢tiné.
Souhrny viech praci doporucujeme psat co nejvystiznéji, strukturované, ¢esky a anglicky (objecti-
ves, methods, results and discussion), s klicovymi slovy.

Tésime se na Vasi spolupraci a tvlrci pfipominky v roce 2021 s pfanim Uspésné adaptace na
nové zivotni podminky nastolené pandemii mutujicich koronavira.

Tésime se na Vasi spolupraci a tvarci pfipominky.

Redak¢ni rada

©

ODBORNA SPOLECNOST
ORTOPEDICKO-PROTETICKA
CLS J.E. PURKYNE
PRAHA CESKA REPUBLIKA
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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 % pacient(), 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, doptredu (obracené) svazujici se tibélni plateau,
genu valgum. Z dalsich abnormalit: omezena plna extenze loktd, klinodaktylie, kamptodaktylie, ¢as-
tecny symfalangismus DIP kloubu, kalkaneovalgosni deformity nohou, lateralni subluxace tarsome-
tatarsalnich 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 dal$ich abnormality a asymetrie ledvin, polycystické ledviny, zdvojeny vyvodny
mocovy systém, obstrukéni uropatie, kalkuléza aj.

Klinické pf¥iznaky

Dysplazie nehtti (80-98 % pacientu), hypoplazie nebo aplazie pately oboustranné (60 %-90 %),
u nékterych pacientli jsou hmatné iliakdlni rohy na lopatach kycelnich kosti, deformity lokt
(60 %-90 %) s nemoznosti plné extenze, pronace ¢i supinace predlokti, flekéni kontraktury
jinych kloubd, 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,
roz$tép rtu, patra. Z dalsich abnormalit je tfeba myslet na familidrni karcinom colon, Castlemanovu
chorobu (angiofolikuldrni lymfonodularni hyperplazie vytvarejici objemny krk), hypothyroidismus
a strumu, mentélni retardaci, sdruzeni se smiSenou krystalovou artropatii, sensorineurdlni ztratu
sluchu.

Dédi¢nost Nail-patella syndromu je autosomdlné dominantni s Uplnou penetranci a variabilni
expresivitou. Genové mapovani urc¢ilo chromosom 9q34.1 (Ghiggeri 1993).

Molekularni patologie

Byla prokédzdna mutace v genu LMX1B (Orphanet 2614(609577)(609577)), ktery se nazyva tran-
skrip¢ni faktor, protoze kromé pifimého vlivu na produkci proteinu, ovliviiujiciho rast a vyvoj plodu,
reguluje aktivitu dalSich genl. Mutace tohoto genu zpUsobuje abnormalni vyvoj nehtd, ¢ések, lokt(
a dalsi defekty vyvijeciho se embrya. https://www.uptodate.com/contents/nail-patella-syndrome
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Pribéh
Vétsina postizenych je schopna vést relativné normalni Zivot. Zivotni prognéza je omezena funkci
ledvin.

Léceni je zaméreno na specifické symptomy. Léceni ortotické a fyzioterapie: korekce plochonozi,
Iéceni valgozity kolen a skoliézy pétefe. V indikovanych pripadech operaéni léceni luxovanych
¢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
postizeni a navykovosti se nedoporucuje dlouhodobé podavani nesteroidnich protizanétlivych Iék
(NSAIDs). V téhotenstvi je nutné monitorovat a pripadné lécit vysoky krevni tlak. Pozornost je tfeba
vénovat ¢asnému vyskytu osteoporézy.

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

Zavér
RTG abnormality kolennich a loketnich kloubd, onychodysplazie a omezeni extenze loketnich klou-
bl jsou patognomonické pfiznaky pro susp. diagnézu ,Nail-patella syndromu”. Diagnézu je mozné
potvrdit uré¢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
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).
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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
ll.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.

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.
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Fig. 4 a, b. Hands (a) and feet (b) of a girl, 6 years: nail hypoplasia
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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).

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.
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Fig. 5. Knees, 6 years: lateral subluxation of hypoplastic patellae

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.
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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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ABSTRACT

Back pain is a frequent problem of patients in orthopedics and neurology departments. In our
opinion - the causes of the pain in the spine are connected with various anatomical disorders like
bigger or smaller physiological curves — lumbar hiperlordosis or hipolordosis, thoracic hiperkifosis
or hipokifosis, or because of scoliosis in two etiopathological groups / types (epg) - like “C" and “S”
scoliosis in 2" / A / B / epg type in Lublin classification.

There are also other signalized causes of back pain - like spondylolisis, spodylolithesis, prolaps of
nucleus pulpous, nonetheless, in the article, we focus on the two causes mentioned above. In our
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research we found that etiology of scoliosis is connected with biomechanical factors — “permanent
standing ‘at ease’ on the right leg” and walking / gait, which is described in the article.

Key words: Back pain. Hiperlordosis of lumbar spine. Scoliosis. Possibility of therapy and prophy-
laxis.

“S" type scoliosis in 1t epg. “C” &"S" scoliosis in 2" A/B epg. | “I” scoliosis in 37 A/B epg.
In etiology: Gait & Standing. In etiology: Standing and in “S” | In etiology: Gait. Till 2004

scoliosis additionally laxity not classified as scoliosis.
of joints and/or wrong therapy.

Fig. 1: Three (3) grops and four (4) types of the So-Called Idiopathic Scoliosis. Reason: “standing” and “walking".
Additionally laxity of joints and/or incorrect therapy. Abbrevitaion: epg - etiopathological group.

BACK PAIN

Material
In our orthopedic praxis we treat younger patients in age 20-25 with problems of spine deformity
and adults in age 50-70 with problems of spine pain. Material of spine pain patients — together 784..

The problem of back pain is connected mostly with abnormalities of spine anatomy - hiperlor-
dosis of lumbar spine and scoliosis “C” and “S” in 2" etiopathological group / type (epg) in Lublin
classification. Back pain can appear also in the case of stiffness — a symptom typical for “I" scoliosis
in 3 epg group / type in new Lublin classification. What leads to the stiffness of spine? - the lack of
adduction and internal rotation movement of the right hip or both hips, transmitted to pelvis and
spine during gait. This movement is characterized by the “distortion movement” in the interverte-
bral joints during every step — which results in stiffness.
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Other causes of back pain are connected with the spondylolisis and spondylolisthesis, with congeni-
tal malformations of spine or thorax. Until now, Polish neurologists neurosurgeons diagnosed most-
ly the “prolapsed nucleus pulpous” and proposed surgery as therapy in each case, however without
explaining the causes of the “prolapsed nucleus pulpous”. Our research gives the explanation. The
primary causes of back pain are: scoliosis or lumbar hiperlordosis. These abnormalities, causes, are
the ones which require treatment, not their result.

Etiology of the so-called idiopathic scoliosis.

[Adolescent Idiopathic Scoliosis (AlS)] as important cause of “back pain”

(Fig. 1, 2a, 2b, 3, 4A1. 4A2, 4B1, 4B2, 5a, 5b)

[Literature: 10-44, 59]

Till 2007 the etiology of scoliosis was the subject of the research of many scientists but they no
found [Literature: 1-8, 42-55]. In years 1995-2007 the etiology was found after observation of
many patients — until 2020 - we have examined 2500 patients aged 2-80 in “scoliosis group” and

Fig. 2a. Test of adduction of hips in extension of knee (A, B) and in flexion (A1, B1). Such examination is like “standing”
or “stance phase” in walking. There are three models of hip adduction (see text).
Abbreviations: (R) right hip, (L) left hip.
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Fig. 2b.

130 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 2 / POHYBOVE USTROJI, ro¢nik 27, 2020, ¢. 2



“S" 15t epg. Influence: gait & standing.
Explanation: epg - ethiopathological group

Fig. 3. In the picture “S” scoliosis in 1%t epg. Model of “hip adduction in extension position of joint” - maximally limited
adduction of the right hip, full movement of the left hip. Etiological factors: gait & standing. On the picture boy after
5 years of incorrect therapy - big curves, sharp gibbous (arrow).

it was found that “idiopathic scoliosis” is connected with the asymmetrical movement of hips and
next with function — permanent “standing ‘at ease’ on the right leg” and “gait” [10-41]. A question
appears: Why “standing”? In all scoliosis children, we found a limitation of adduction of the right
hip, or even abduction contracture of this joint 5-10 degrees. It is one of the symptoms of “The
Syndrome of Contractures and Deformities” [S of CD] according to Prof. Hans Mau from Tibingen,
Germany (34-36) and Lublin observations [T. Karski, J. Karski — 10-41]. The straight position in
examination should be similar to the “standing position” or to the “stance phase in walking” The
“cumulative time” of standing on the right leg is the cause of scoliosis in two groups and three types
(Fig. 1, 2a, 2b, 3, 4A1, 4A2, 4B1, 4B2) and in adults is the cause of “spine pain syndromes”

Additional causes in development of scoliosis. In development of So-Called Idiopathic Scoliosis,
the biomechanical factors are the most important, but in many children, additionally, we see “neu-
rological symptoms” - described as Minimal Brain Dysfunctions (MBD).

In Poland, almost 12% of children and adolescents born in the last 30 years have various CNS chan-
ges caused by the complications during pregnancy or/and delivery.
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“C" &"S" 2rd epg. Influence: standing.
Explanation: epg - ethiopathological group

Fig. 4A1, 4A2, 4B1, 4B2. Example of “C"
scoliosis (Fig. A1) and ,S” scoliosis (Fig. B1)
in 2nd A/B epg. Model of “hip adduction
in extension position of joint” — partially
limited adduction of the right hip, full
movement of left hip. Etiological factors:
standing ‘at ease’ on the right leg. In “S”
scoliosis laxity of joints. On the pictures
A2 and B2 corrective standing ‘at ease’ on
the left leg.
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auyn . . .
|” 3rd epg scoliosis. Influence: gait.

Explanation: epg - ethiopathological group

Fig. 5a, 5b. In the picture “I" scoliosis in 3 epg.
Model of “hip adduction in extension position of
joint” — maximally limited adduction of the right hip,
almost maximally limited movement of the left hip.
Etiological factors: gait. Spine totally stiff. No or small
curves. This type of deformity classified ,as scoliosis”
from 2004 (see text).

Fig. 5a and 5b - two forms of test.
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Fig. 6a, 6b. Girl, 13 years old. Anterior tilt of pelvis as a result of flexion contracture of the hips - symptoms of MBD.
Sacral bone in horizontal position and hiperlordosis of lumbar spine. If deformity not treated in childhood - back
pain in the adult age.

According to obstetricians and gynecologists (Prof. Jan Oleszczuk and Coll. [52, 53, 24-26,
30, 32-38]), the causes of MBD in children are:

—_

) chronic placental inefficiency,

) intrauterine limitations of the foetus growth,
) oligohydramnios,

) spotting,

) uterus contractions during pregnancy,

) excessively intense action of the uterus during delivery as well as uterine tetanus,
)

)

)

0

1

NO U b WN

maternal hypertension or hypotension,

maternal anaemia,

infection of the urinary tract,

) mellitus during pregnancy,

) stress and noise during pregnancy (example - child with MBD born from a mother musician in
Philharmonic Orchestra),

12) overdoses or improper medications during delivery,

13) twin-to-twin transfusion syndrome (TTTS).

O
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The conditions presented above can lead to CNS asphyxia during pregnancy and / or delivery and
are the cause of Minimal Brain Dysfunction (MBD) or even Cerebral Palsy.

MBD results in secondary changes in the Locomotors System [1-8, 35-41].

There are:

a) laxity of joints — diminished stability of joints and increased development of scoliosis, an impor-
tant cause of back pain as well.

b) extension contracture of the trunk’s muscles - causes stiffness of spine in “S” scoliosis in 15t epg
group/type and in “I" scoliosis in 3 epg group/type. Here we would like to underline that stiff-
ness of spine is also the cause of “back pain”.

c) anterior tilt of pelvis and hiperlordosis of lumbar spine (Fig. 6a, 6b) as result of flexion contrac-
ture of hips flexors — diminished stability between pelvis and spine.

d) shortening (in orthopedic language “contracture”) of flexors of knees: m. Semitendinosus, m.
Semimembranosus, m. Gracillis, m. Biceps femoris (other description - muscles Hamstrings).
Children with this abnormalities are not able to maker full flexion to the body, not able to touch
the floor by fingers..

Historical dates of discoveries of biomechanical etiology of so-called idiopathic

scoliosis and presentation of the problem (Karski T. 1995 — 2007)

1. 1995 - first lecture about biomechanical etiology of the so-called idiopathic scoliosis during
Orthopedic Congress in Szeged, Hungary.

2. 1996 - first publication about biomechanical etiology of scoliosis in Orthopadische Praxis in
Germany [10]: T. Karski [1996] Kontrakturen und Wachstumstérungen im Hiift- und Beckenbereich
in der Atiologie der sogenannten ,idiopatischen Skoliosen” — biomechanische Uberlegungen,
Orthopddische Praxis 32, 3 (1996) 155-160

3. 2001 and 2004 - describing in new classification three etiopathological groups (epg) and four
types of scoliosis: “S” scoliosis in 15t epg, “C" and “S” scoliosis in 2" epg., “I” scoliosis in 3" epg. In
this last type - the spine is stiff, the curves are small or there are none.

4. 2006 - the ultimate description of the “type of hips movement”and the “type of scoliosis".

5. 2007 - description of indirect influences coming from the Central Nervous System (CNS) in chil-
dren with Minimal Brain Dysfunction (MBD. The reason why blind children do not have scoliosis
was found in the same year: they walk without lifting legs high and therefore there is not any
pathological influence acting on the pelvis and spine.

6. 2000-2020 - lectures about the so-called idiopathic scoliosis during Prague - Lublin - Sydney -
St. Petersburg Symposia in Prague, Humpolec, Kromeriz, Rhodos, Sarbinowo, St. Petersburg,
Krasnobréd, Zwierzyniec, Lublin, Plzen (on Polish - Pilzno, Czech Republic).
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a b
Fig. 7a, 7b. Patient in age 66 years. Example of anterior tilt of pelvis as a result of flexion contracture of the hips.
Spondylolisthesis L5, 15t-2"d degree by Meyerding and hyperlodosis of lumbar spine. Scoliosis “C’, 2"9/A epg.
Deformity not treated in childhood - back pain in the adult age.
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Fig. 8. Patient 50 years old. Spondylolisthesis L4-L5 - see marking points (red cicles) and Osteophyties (arrow).
Compression of nerve roots. Permanent pain in lumbar region in everyday situations. Annoying pain after hard work.
(A2) and (A3) are details of the X-ray picture.
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New classification. Three groups and four types of scoliosis (Fig.3,4A1,4A2,4B1,4B2, 5a, 5b)
[10-44, 59].

The type of spine deformity is connected with “model of hips movement” and

etiological factors - “gait” and “standing ‘at ease’ on the right leg”.

1) Scoliosis 3D - “S" 1t etiopathological group (epg) — double curve. Stiff spine. Rib hump on the
right side of the thorax. Specific model of hip movements — maximally limited movement of
right hip and full movement of the left hip. Connection with “gait” and permanent “standing ‘at
ease’on the right leg” Mostly - rapid progression.

2a) Scoliosis 1D or 2D - “C" 2"4/A epg - one curve - lumbar left convex. Flexible spine. Specific
model of hip movements — minimally limited movement of the right hip and full movement
of the left hip. Connected with permanent standing ,at ease’ on the right leg. This type of sco-
liosis is without progression. This type of scoliosis in adults is very frequently the cause of back
pain. Why — because standing on the right leg is permanent - and lasts throughout the life
(Fig. 7a, 7b, 8).

2b

~—

Scoliosis 2D or 3D “S” 2"Y/B epg - two curves. Specific model of hip movements — minimally
limited movement of the right hip and full movement of the left hip. Connection with perma-
nent standing ‘at ease’ on the right leg and additionally with laxity of joints or / and previous,
harmful exercises. In the 2"4/A and 2"9/B types of scoliosis - the spine is flexible. In this type of
scoliosis, the progression is moderate. In older people standing on the right leg is the cause of
degenerative scoliosis and heavy back pain syndrome like type “C" in 2" epg.

3) Scoliosis 2D or 3D - “I" 3" epg. Specific model of hip movements — maximally limited move-
ment of right hip and maximally or partially limited movement of the left hip. Deformity has
the form of a stiff spine. No curves or small ones. The only cause is gait. Clinical symptoms are
“stiffness of the spine in children” and “pain syndromes in adults” (Fig. 9, 10). Stiffness, like in
the 15t type of scoliosis, is connected with “distortion movement” of intervertebral joints of the
spine in every step during walking.

Therapy of scoliosis (A) and low back pain (B) (Fig. 11). (A) In scoliosis therapy, stretching exer-
cises for hips play the essential role — especially for the right hip and for spine. In the therapy it is
important to cure the “contracture”- shortenings of soft tissues — muscles, fascias, tendons, capsu-
les of the joints. The aim of such therapy is — obtaining full movement of hips and spine. Full and
symmetrical movement of hips and spine is necessary for a proper development of spine. Exercises
like in karate, taekwondo, aikido, kung fu or yoga are especially beneficial. In Poland such exercises
in the treatment of scoliosis were introduced first by Prof. Stefan Malawski from Warsaw / Otwock
(1960 - 1970) (31 - 33, personal discussions).

(B) For patients with back pain we advise taking adequate measures according job, paying extra
attention at work and resting and sleeping in a proper position - in every case - in embryo position.
In serious cases we recommend the chair extension (Fig. 12) to relieve the neuro-roots. In pain free
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Fig. 9. Alicja 22 years old. “S" scoliosis in 15t epg in new classification. Left convex lumbar and right convex thoracic
curve - as result of wrong previous exercises. Stiffness of the lumbar and thoracic spine. Pain during physical effort.

period of illness we recommend exercises in warm water - the best - in geothermal water. In serious
cases, longer rest in bed and adequate analgesics. It is important to avoid standing on the right
leg by all neurological patients. In many cases standing on the left leg or in a special “therapeutical
position” is very beneficial and relieves the pain (Fig. 13a, 13b, 13¢, 13d). Only rare cases require
surgery.

Causal prophylaxis and treatment of scoliosis in children and back pain

in adults in points:

1) Standing ‘at ease’ only on the left leg since the first years of life,

2) Sitting in a“butterfly position” (term from karate) and with relaxed spine — never straight up. Such
sitting position is very beneficial for hips development of babies and older children,

3) Resting and sleeping in the embryo position — protects from scoliosis in children and from back
pain in adults,

4) Children - active participation in sports at school and additionally in clubs - the best are karate,
kung fu, taekwondo, aikido; yoga is advised for adults,
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5) Adults — physiotherapy and Kinesio-therapy to obtain full, symmetrical movement of both hips
and movements of the spine - flexion, deviation, rotation,

6) In the first stage of therapy and in prophylaxis of scoliosis the intention is to recover full adduc-
tion and internal rotation movement of the right hip. It is the new aim for physiotherapy,

7) For adult patients exercises in geothermal water are very important, “chair extension” and resting
in the case of severe pain.

8) Adult patients should — change profession if it is harmful for the spine.

9) Our recommendation concerning physiotherapy for adults suffering from spine pain — massage,
cryotherapy, diadynamic, iontophoresis and other forms of physical therapy.

10) In especially difficult cases of low back pain - surgery if long lasting physiotherapy is without
result.

Fig. 10. Anna 25 years old. ,S” scoliosis in 15t epg in new classification. Left convex lumbar and small right convex
thoracic curve. Stiffness of the spine. Occasionally pain.
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Fig. 11. Stretching exercises — proper therapy for scoliosis. The best are karate, aikido, kung fu, yoga. Aim of therapy -
to obtain the symmetry of movement of hips, position of pelvis and full movement of spine. In result in all patients —
proper growth & development of the spine and whole body.
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Fig. 12. Patient 53 y. old. Anterior tilt of pelvis. Scoliosis “C" 2/A epg. Spondylolisthesis L5-S1. Pain with radiation to

the left leg.
Treatment: Chair extension for the spine. The methods of therapy author (T. Karski) learned in Germany in 1968 in

Orthopedic Department in Leipzig.
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Fig. 13a, 13b, 13¢, 13d. Proper therapy for hips and spine pain syndromes. (A) (B) (C) - prophylactic and therapeu-
tically standing, sitting and sleeping. In position (D) - therapy against spine pain — important during resting and
sleeping. A - standing | B - sitting | sleeping position: for hips - C, for spine D
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DISCUSSION

In our opinion the back pain syndromes occur in the following cases:
1. hiperlordosis of lumbar spine,

2. “C"and"S" 2nd/A/B scoliosis group in the new classification,

3. stiffness of spine - scoliosis “I” in 3" group in the new classification,

4. spondylolisthesis.

Here | would like to explain that the cause of pain is situated in two - three - four places in the
spine and surgery in such situation is not a proper method of therapy. | repeat — doctors in Poland
most often diagnose the “prolapsed nucleus pulpous” and suggest surgery. Here | would like to
explain — many years ago — during my scholarship DAAD stay in Orthopedic Department in Essen,
Germany, 1973 — and next during Congresses in Hungary | had an occasion to discus “back pain
problems” with Professor K. F. Schlegel — head of the Essen’s Orthopedic Department. Professor
Schlegel told me that longstanding studies of “the spine pain syndromes” in Germany have shown
that surgery was never the best solution for such group of patients.

The pain is concentrated on more levels of the spine and surgery cannot cure the spine pain as
a whole. In our praxis we have observed - that only physiotherapy is good in many patients — see
Table 1. In group of 874 patients with back pain we received excellent results of physiotherapy
in 20%, good in 30%, and sufficient in 50%. Only very small group 1% - 3% of patients we had sent
to surgery.

CONCLUSIONS

1/ There are three groups and four types of the so-called idiopathic scoliosis (see chapter about
classification).

2/ The etiology of the so-called idiopathic scoliosis is strictly biomechanical - standing on the right
leg and gait.

3/ The back pain syndromes are mostly connected with the pathological changes in the anatomy
of the spine and its function.

4/ The main causes of back pain are (from very frequent to rare):

Results Excellent Good Sufficient

+20% +30% + 50%
many years without pain many months without pain occasionally pain after stress

Table 1: Back pain syndromes in patiens with scoliosis or lumbar hyperlordosis or spondylolisthesis. Total number of
treated youth and adults patients.
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a/ hiperlordosis of lumbar spine,

b/ the”C”and"S"scoliosis in 24/ A / B epg types,

¢/ stiffness of spine in“l” 3" epg type of scoliosis,

d/ spondylolisis or spondylolisthesis,

e/ congenital anomalies of spine or thorax with influence to spine,

f/  spine anomalies / disorders in various “Congenital Syndromes” like Osteogenesis Imper-
fecta, Morquio Syndrome, Marfan Syndrome, Ehlers — Danlos Syndrome, Asphyxiating
thoracic dystrophy without respiratory disease (ltalian: Distrofia thoracica asfissiante
senza compromissione respiratoria) — publication in Italy — under the direction of Prof.
K. Kozlowski [9], others.

5/ In prophylaxis of back pain in adults it is important to introduce to all children the rules of causal
prophylaxis program against scoliosis (see chapter above).
6/ In therapy of back pain - crucial recommendations are:

a/ avoiding standing ‘at ease’ on the right leg,

b/ resting and sleeping in embryo position,

c/ in extreme/severe cases “chair extension” and in the “pain-free phase of the illness” - exer-
cises in geothermal water.

7/ Surgery in back pain syndromes is necessary only in rare cases resistant to conservative tre-
atment.
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JAK LECIT AKUTNi KOMPARTMENT SYNDROM NOHY
A KOTNIKU V DETSTVi A DOSPiVANI:
PREHLED A KAZUISTIKY

HOW TO TREAT ACUTE COMPARTMENT SYNDROME OF
FOOT AND ANKLE IN CHILDHOOD AND ADOLESCENCE:
REVIEW AND CASE REPORTS

Zwipp Hans, Emeritus

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

ABSTRACT

High energy trauma in car accidents, local crush trauma like overroll traumata and falls from a very
hight with resulting foot fractures are prone to develop an acute compartment syndrome (CS) in
adults, in adolescents and in children as well.

Because the soft tissue reaction is independent from the age of the patient typical pathology, diag-
nostic and treatment principals are the same in children like in adults. But neglected compartment
release of the foot and/or the lower leg seems to lead to worse sequelae in children and adolescents
than in adults. This was observed in the underlying study of eight compartment syndromes in four
children and two adolescents (two bothsided) of which four cases were neglected ending up with
tremendous sequelae of the toes or grotesque foot deformities appearing worse than compared to
neglected cases in adults. Four acute foot compartment syndromes in children are presented here
as case reports showing not any sequelae if treated immediately by operative release.

INTRODUCTION

Since Hippokrates (375 b.Chr.) we know about “spasmus et convulsiones” which were seen after
reduction of a lower leg fracture and which were to cure only by giving up the previous reduction
of the tibial fragments i.e. releasing the soft tissues by shortening the lower leg under re-dislocation
of the fragments. It was Richard von Volkmann who described first in 1869 a postischemic foot
deformity due to a “massive crash of the contractile substances”. His pupil Hildebrandt spoke 1906
first time about “Volkman's ischemic contracture”. Bardenheuer started in 1911 as a pioneer in the
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treatment of a manifest compartment syndrome by splitting the fascial compartments for “removal
of the intramuscular exudate”. Reszel et al. were the authors who introduced first in 1963 the term
“compartment syndrome” [cited in 1].

Because until 2020 the entity of an acute CS of the foot is not at all mentioned in the leading German
textbook “Fractures and Dislocations in Childhood [5] and what could lack in other international
textbooks as well, it became a must for the author to report here in the Locomotor System about
this rare, but most important entity.

DEFINITIONS

Whereas the defintion of an acute compartment syndrome was defined by many authors [1-4, 6-8]
and others, the definition of the sequelae of two very simililar syndromes have been rarely reported,
therfore given here:

A. Sequelae of Compartment Syndrome (CS) are caused by posttraumatic muscle necrosis and/
or fibrosis due to an unsufficiently treated acute compartment syndrome (too high pressure in
a closedcompartment).

B. Sequelae of Postischemic Syndrome (PIS) are caused by too late arterial repair and/or unre-
leased compartments (ischaemia > 6h needs on principle splitting of all four compartments of
the lower leg [7])

PATHOLOGY & CLASSIFICATIONS

The sequelae of deep dorsal compartment syndrome are due to the most often overlooked and
unreleased deep flexor compartment of the lower leg. This leads due to muscle fibrosis to cavus
hindfoot, adducted forefoot, claw toes and often to numbness of the planta pedis [1, 3, 4, 6, 8, 11].

In case of overlooked superficial dorsal compartment syndrome a fixed equinus of the foot with
mild varus results [1].

In case of insufficiently treated extensor compartment syndrome a loss of dorsiflexion of foot and
toes like in palsy of the N. peroneus profundus is seen. An overlooked or incorrectly released pero-
neal compartment syndrome causes loss of active pronation [3, 4, 6, 8].

Seldomly a postraumatic pes equinovarus is caused by a N. ischiadicus palsy or a chronic infection
of the lower leg after fracture [11].
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Sequelae of compartment or postischemic syndrome of the lower leg and foot [12]:

Type 1 Lesser toes contraction (a, b)
Type2 Big toe contraction (a, b)
Type3 Lesser toes + big toe contraction (a, b)
Type4 Pes equinus (a—c)
Type5 Pes equinovarus (a—c)
a) + defect of N. peroneus communis (motoric + sensitive)
b) + defect of N. tibialis (motoric + sensitive)
¢) + combined defect of N.peron.c.+ N.tib.(motoric+sensitive) + numb sole

EPIDEMIOLOGY

Lower leg compartment syndrome is seen generally in 17% of all lower leg fractures [2], which is
in children extremely seldom [5, 9, 11].Urgent release of all 4 lower leg compartments was neces-
sary in 75% of all cases of a popliteal artery rupture, but only in 6% due to a tibial head fracture
[7]. The likelyhood therfore to develope a postraumatic pes equinovarus seems to be much more
higher after too late or insufficient splitting of the deep flexor compartment of the lower leg due
an popliteal artery rupture than due to a fracture of the tibial shaft. In our previous study of 24 sec-
ondary reconstructions of a pes equinovarus [11, 13], only 5 cases (21%) were due to postischemic
syndrome, but two of 24 were seen in adolescents (8%). These numbers might be explained by the
much higher rates of tibial fractures compared to popliteal artery rupture in daily traumatology.
Regarding all different compartment syndromes of the skeleton, the lower leg CS is seen most often
in 72.7%, wheras the isolated foot CS equals only 3.3% [1]. The less frequent combined CS of the
lower leg together with the foot (38% of foot CS) is as much caused by arterial injury as by fracture
[9]. Analyzing in our very first study of 24 isolated foot compartment sydromes [9], 58% were caused
by Lisfranc’s fx-dislocations, 16% by Chopart-fx, 8% by central talus-fx, and as well 8% in calcaneus
or 8% metatarsal fractures. Only one child out of 29 patients with CS of the lower leg (3.4%) was
involved with a postischemic syndrome (PIS) of the lower leg in this study [9], showing 2.5 years
later a “short foot syndrome” (Fig. 4c).
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DIAGNOSTICS

Like in adults the 6 p's have to be checked (Fig.1 a), especially abnormal pain, intesified by stretching
the foot, numbness between the first and second toe as well as decrease of active movement of the
toes or foot have to be controlled. If the foot pulses are not palpable (Fig. 1 b) like often in polytrau-
ma patients an immediate doppler-control (Fig. 1 c) is needed, especially if the skin is pale, not pink.
If it is clinically not clear if there is already an acute CS of the foot, the lower leg or of both manifest,
urgent compartment pressure measurements are needed according m1-m4 (Fig. 1d, 2a, b).

DIAGNOSTICS

— pain with stretch
— pressure

— paraesthesia

— paresis

— pulses intact

— pink

Critical value:
lower leg: 30 mm Hg

1 1b
@ foot: 25 mm Hg

1c

Fig. 1: To prevent sequela of comparment/postischemic syndrome the clinical check of the 6 p’s (a) is needed. If foot
pulses (b) are not palpable a standardized doppler-control of the foot pulses (c) is a must, especially in polytrauma-
tized patients. If clinical signs (a) are not clear to diagnose an acute compartment syndrome, the foot and / or lower
leg compartments have to be measured. The critical value for the lower leg is 30 mm of mercury (Hg) and for the foot
it is already 25 mm Hg [10].
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TREATMENT

If onservative treatment with local cooling is not

successful and the intracompartimental pres-

sure in the foot is measered 25 mm Hg or

higher urgent decompression is indicated [10].

In case of isolated foot CS a dorsomedian inci-

sion (10-12 cm) with release of the fascia of the

dorsum pedis, the distal and proximal retinacula

is performed (Fig. 3a-c). In a combined lower

leg and foot CS all four lower leg compartments

have to be released in a bilateral (via m2 and m4 » ¢
in Fig. 2a) or in a monolateral way (via m2 in

Fig. 2 a) combined with release of the dorsum

pedis using one long and distal inwards curved ¢
incision (Fig. 3e).Only in case of a rupture of the

popliteal artery after arterial repair and fracture

fixation on principle splitting of all 4 lower leg

(Fig. 2a) together with splitting of the main four 2a

interosseous (4x)

medial
M.flexor hallucis brevis
M.abductor hallucis

lateral
M.abductor digiti quinti
M flexor digiti minimi

deep central

(M.adduktor hallucis) superficial central

2b (FDL, FDB, Lumbricales)

Fig. 2: The four lower leg compartments (a) are reached for measuring following m1 (tibialis), m2 (peroneals), m3
(deep flexors), m4 (superficial flexors). For splitting the four lower leg compartments one can approach via bilateral
skin incision (m2 + m3) or via ectended monolateralincision (m2). The main four foot compartments (b) are reached
for measuring following m1 (interosseous), m2 (central deep and superficial), m3 (medial) and m4 (lateral).
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3a

3d

Fig. 3: According to our experience in all acute foot compartment syndromes a dorso-median skin incision of about
10 to 12 cm (“Hannover approach”) releases the foot pressures completely as soon as skin, fascia of the dorsum
pedis, distal and proximal retinacula are cut (a, b). For quick soft tissue recovering a tibio-metatarsal external fixa-
teur is recommended in addition to temporary arteficial skin grafting (c - see following page). In case of combined
lower leg and foot compartment syndrome a monolateral release of the lower leg is prefered and the skin incision
extended to the dorsum pedis (e - see following page). Only in a postischemic syndrome of the lower leg and /or foot
we recommend to split all lower leg compartments, especially the deep flexor compartment together with all foot
compartments from dorsally (d) because foot fractures are in these cases usually are not given which otherwise would
facilitate communication between the different foot compartments due to fascial ruptures. In polytrauma patients we
like to use in unconscious patients treated at the intensive care unit additional bars in an U-shape integrated into the
external fixateur construction to protect the very vulnerable calcaneal skin (c, e - see following page).
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foot compartments (Fig. 3d) have to be done. Artificial skin coverage with secondary successive
skin closure can be achieved usually between the 5t to 10t day. The soft tissue protecting tibio-
metatarsal transfixation for 10 to 14 days is modified in polytrauma patients with an U-profile to
avoid pressure to the most vulnerable heel skin (Fig. 3¢, e).

Fig. 4: Sequela of neglected foot or lower leg compartment/postischemic syndromes. a: significant toe deformity
with clawing of all lesser toes and hallux valgus malformation right more than left are seen 4 months after neglected
compartment syndromes of both feet. These were due to 3 degree closed calcaneal blow out fractures in a 14 years
old polytraumatized boy who was fallen from 10 meters of height. b: Grotesque pes equionovarus deformity as
sequelae of a neglected postischemic syndrome of the lower leg due to rupture and repair of the popliteal artery
but without splitting the compartments in a 16 years old boy after a traffic accident 6 months before. Differently to
sequelae of CS/PIS in adults with development of a pes equinovarus this case shows additionally extreme shortening
of the flexor hallucis longus which causes the slipping of the big toe underneath the weigtbearing forefoot. ¢: “short
foot syndrome” in a 13 years old boy who had two and a half years before a comparable lesion like the boy shown in
Fig. 4 b, but this boy had had splitting of the lower leg compartments immediately after popliteal repair [9]. His foot
is plantigrade and painfree, only 2 cm shorter than his uninjured rightone.
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PATHOLOGICAL DEVELOPMENT

Neglected compartment syndromes of the foot ore even of the lower leg lead in children and ado-
lescents seem to produce more deformity of toes and foot than in a adults. Whereas hammer toes
are seen in about 10% of conservatively treated calcaneus fractures in adults [10], we had to treat
in a 14 years old boy not only contract hammer toes of both feet but also a severe hallux valgus
deformity rigth sided more than leftsided (Fig. 4a) after neglected foot CS due to 3™ degree closed
calcaneus fractures bothsides 6 [13]. In 24 cases [11] of a severe pes equinovarus deformity in adults
after unreleased deep flexor compartment due to lower leg CS or postischemic syndrome we never
had to treat a such a hyperflexed big toe underneath the foot by extreme shortening of the flexor
hallucis muscle and tendon like in a 17 years old boy (Fig. 4b) who had had popliteal repair half year
before but without any following compartment release. But even if you do every procedures in time
and correctly we could see in our first study [9] a “short foot sydrome” (Fig. 4c) in a 13 years old boy
who had had two and a half years before repair of the ruptured popliteal artery and consequent
following compartement release. But his 2 cm shortened left foot compared to the right was not
anyhow painful and well functioning.

PATIENTS

In a twenty years period from 1993 to 2013 we treated four cases of an acute foot CS in three chil-
dren at age of 9 to 11 years at the Trauma Department of the Univesity Hospital Carl Gustav Carus
of the Technical University of Dresden, Germany. In the same period we did reconstruction in two
cases of severe toe deformities after neglected bilateral foot CS (n=2) in a 14 ys old boy 6 months
after third degree closed calcaneal fractures (Fig. 4a) and in two cases of severe pes equinovarus
(Fig. 4b). The letter were seen after postischemic lower leg syndrome in two boys at age of 16 years
about which four cases we reported recently [13]. The unpublished four cases of an acute foot com-
partment syndrome in three children are presented as case reports in this paper (Figures 5-7). The
concept of urgent release and immediate fracture fixation or in a second step shows convincingly
excellent results with not any sequelae of a CS in means of secondary toe of footdeformity.

Cases 1, 2:

The first child with a bilateral foot compartment syndrome was seen in a9 years old polish boy
(Fig. 5). In a high speed car accident with incarceration of both his feet he sustained leftsided
a Chopart-fracture with impaction of the talar head and the cuboid combined with a Lisfranc’s fx-
dislocation and an acute CS of the foot with high pathological pressure measurements of 46 mm
Hg in the central foot compartment (Fig. 5a, b). Therefore dorsomedian release of skin, fascia and
retinacula , reduction of the metatarsals 1-3 and K-wire fixation (Fig. 5c-e) were urgently done.
Rightsided (Fig. 5f-k) he sustained a closed ankle fracture combined with a talar neck fracture
and an impacted calcaneus fracture. The soft tissues were compromised by an acute “borderline”
compartment sydrome measuring 25 mm Hg in the central foot compartement, which could be
improved conservatively by local cooling. Therefore in a second step open reduction of the talar
neck fracture (Fig. 5f) with resorbable pin-fixation (Fig. 5g), minimal-invasive lifting of the impacted
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calcaneal posterior facet (Fig. 5h) and K-wire-fixation of the ankle and hindfoot (Fig. 5i, j) could be
done, showing after 3 months well healed soft tissues bothsides (Fig. 5k).

5b

Fig. 5: Example of a bilateral acute foot compartment
syndrome due to 3 degree closed complex foot fractu-

res bothsided in a nine years old boy after high velocity
injury in a car accident (see text of cases 1, 2).

Pictures 5c—k are on the following pages. Se
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Case 3:

The third case (Fig. 6) of a severe acute compartment syndrome we treated in an eleven years old
boy who had sustained an overroll trauma by a tractor leading to a 3" degree closed Lisfranc’s fx-
dislocation with beginning blistering of the skin and all clinical signs of an acute Cs making measur-
ing of pressure unnecessary. Urgent dorsomedian foot release, open reduction, miniscrew-fixation
of the second metatarsal base and K-wire-fixation of all metatarsals after anatomic realignment
were done. For soft tissue healing a tibio-metatarsal transfixation was applied for 10 days with suc-
cessive secondary wound closure by downsizing the artificial skin (Fig. 6a-e). The one year clinical
and x-ray-follow (Fig. 6f, g) showed normal soft tissues with full toe function ad a well-aligned
Lisfranc-joint.

Fig. 6: Example of an acute foot compartment syndrome due to severe 3 degree closed Lisfranc’s fx-dslocation in an
eleven years old boy after overroll trauma by a tractor (see text of case 3).
Pictures 6¢—g are on the following pages.
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Case 4:

The fourth case of an acute CS of the foot was treated in a nine year old girl who sustained in a high
speed accident (about 80 km/h) a severest blow out fracture of her left calcaneus when she crashed
her foot in aracing sled (Fig. 7). The surgeon on duty did the only right decision after x-ray and
CT-diagnostics to do nothing more than urgent dorsomedian foot compartment release and fixing
the foot in a tibio-metatarsal transfixation (Fig. 7b—f). After 5 days secondary wound-closure was
possible as precondition for the following internal open reduction and fixation protecting the skin
with an adhesive film (Fig. 7g). The severe blowout fracture oft he calcaneus made an extended
lateral approach necessary using in this case the Schanz-screw as joystick not through the heel like
in adults but from the open approach into the lateral tuberosity fragment by not compromising
the apophysis (Fig. 7h, i). To reconstruct the multiple broken posterior facet resorbable pins were
inserted after anatomic reduction (Fig. 7j). Re-alignement of the calcaneus was achieved in two
planes by manual forced and repeated hindfoot inversion and at least kept in position with 4 K-wires
for 5 weeks (Fig. 71, m). The soft tissues healed perfectly (Fig. 7k), the reduced calcaneus as well,
seen in the lateral weightbearing view at the 5 months follow up (Fig. 7n). Especially the posterior
facet of the subtalar joint as well as the calcaneocuboidal joint appeared well restored in the MRI
at the 5 months follow up (Fig. 7u). The clinical control 5 months after trauma showed perfectly
healed soft tissues with fool function of the toes during plantarflexion and dorsal extension of
the foot (Fig. 70, p) and especially not any clawing of the toes while standing on the mirrow table
(Fig. 7q). Active plantar- and dorsiflexion as well as pronation and supination bothsides were equal,
only hindfooot inversion seemed to be a bit limited (Fig. 7r-t). At the final 5 years follow up at age
of 14 years the girl had no complaints in daily life and school sports. The lateral weightbearing x-ray
views and bilateral Broden’s views show even after 5 years normal foot shape and only mild signs of
arthritis in the subtlar joint. (Fig. 7v).
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Fig. 7: Example of an acute foot compartment syndrome in a nine years old girl after a 3'4 degree closed blow out
calcaneus fracture due a highspeed racing sled injury (see text of case 4).
Fig. 7a does not show the injured girl. Pictures 7c-v are on the following pages.
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5 months follow up
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DISCUSSION

The main discussion in literature has always been around the different findings of how many foot
compartments exist (4 main or up to 10 specific) and how to approach to split them in acute foot
compartment sydrome. Since we had made in patients with acute compartment syndrome due
to third degree closed calcaneus fractures (treated at the Trauma Department of the Medical
Highschool Hannover, Germany in the late 1980ies) repeated measurements during the operative
process before and after dorsomedian release of the dorsum pedis (like shown in Fig. 3a, b), we
could find out that just by this approach only the pressure in all foot compartments was normal-
ized [10]. The explanation for this phenomenon we supposed to be due to ruptures of fascial walls
caused by the foot fracture itself like in the Lisfranc’s fx-dislocation for which we had started years
before to decompress soft tissues succesfully with the so called “Hannover approach”. This approach
we still use up today in Dresden together with a medial external fixateur in polytrauma patients with
calcaneus fracture and an acute CS of the foot, whereas in cases of a single trauma we stopped in the
1990ies with any compartment release, but do immediate ORIF of the calcaneus after succing out
the hematoma. Only in postischemic situations like after rupure and repair of the popliteal artery
in which usually no foot fractures occure, we split all foot compartments as shown in Fig. 3d. The
very rare cases in children or adolescents with rupture of the popliteal artery causing on principle
a postischemic sydrome which equals a compartment sydrome, we don’t now for sure if in the only
one case of the mentioned boy with the “short foot sydrome” had had in the 1980ies an additional
splitting of all foot compartments. Perhaps the minor foot growing could have been avoided bythis.

The two cases with neglected PIS of the lower leg in adolescents (16 years at time of trauma) and the
two neglected foot CS in a 14 years old boy are too seldom cases to conclude much out of these. But
we never saw in adults with a pes equino varus (Type 5) according our classification [12] such a gro-
tesque deformity of foot and toes like shown in Fig. 4b. We diagnosed and treated toe deformities
Type 1-3 [12] frequently in adults but we never saw a Type 3 with a hallux valgus deformity due to
negected foot CS as in the 14 years old boy shown in Fig. 4a. Therefore the impact of sequelae after
neglected PIS/CS seems to be more serious in children and adolescents.

On the other hand the four presented cases of an acute foot compartment syndrome in three chil-
dren at age between 9 to 11 years show convincingly that urgent dorso-median release prevents
reliably any sequelae of foot compartment syndrome.

CONCLUSION

The postischemic compartment syndrome (PIS) is more severe and harder to treat than CS without
arterial rupture as well in adults as in children. After arterial repair it is a must of consequent and
complete splitting of all 4 compartments of the lower leg with special regard of a very meticulous
release of the deep flexor compartment and the foot compartments as well. From other cases in
children and adolescents [11, 13] we know, that even youngest patients who sustain an isolated
foot CS and don’t have an early and sufficient release might end up with severe clawing of the lesser
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toes including hallux valgus deformtiy. In adolescents a neglected PIS or too late or insufficient
release may produce a more severe pes equino-varus deformity (Type 5) than in adults. Therefore
repeated clinical diagnostics and compartment pressure measurments are necessary in cases of
doubt. Values of 25 mm of mercury in foot compartments are already critical and should indicate
urgent dorsomedian release. In cases of PIS of the lower leg or only of the foot indicate consequent
splitting of all compartments. The rules for conservative cryo-therapy and indications for surgery are
the same for children and adolescents as they are for adults.
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RUSTOVA ASYMETRIE OBLICEJE PO ZLOMENINE
KLOUBNIHO VYBEZKU DOLNi CELISTI - ETIOPATOGENEZE
ANOMALIE. NOVA JEDNOTKA V TRAUMATOLOGII
OBLICEJOVE KOSTRY U DETI

FACIAL GROWTH ASYMMETRY AFTER FRACTURE OF THE
CONDYLE OF THE LOWER JAW - ETIOPATHOGENESIS OF
THE ANOMALY. NEW UNIT IN TRAUMATOLOGY OF FACIAL
SKELETON IN CHILDREN

Ramba Jifi
diive Détskd stomatologicka klinika 2. LF UK a FN v Motole

SOUHRN

Popsan charakter a rozsah malo zndmé kraniofacialni anomalie, ktera se mize vyvinout po disloko-
vané zlomeniné kloubnich vybézku dolni Celisti u déti. Uvedena je etiopatogeneze vcetné diferen-
cidlni diagnostiky. Poznani této nové nosologické jednotky pom(ze aktivné vyhledavat anomadlie jiz
v pocatecnim stadiu, kdy se daji Iécebné ovlivnit. Za tim Ucelem se autor zapojil do Statniho planu
zakladniho vyzkumu ,Biomechanika ¢lovéka” a v dil¢im ukolu,,Biomechanika obli¢ejového skeletu”
zkoumal vliv pfenost sil v oblicejovém skeletu. Na zakladé zjisténych poznatkl zaved| do praxe fize-
nou remodelaci, pfiznivé ovliviiujici vyvoj obli¢ejové kostry, za pomoci dynamicky odstupriované
zatéze u hrozicich ¢i jiz probihajicich anomalii.

Kli¢ova slova: dité, traumatologie, asymetrie obliceje, zZlomenina kondylu, zdvojeni kondylu, eti-
opatogeneze

SUMMARY

The original paper describes nature and extent of the little-known craniofacial anomaly that may
develop after a dislocated fracture of the condyle of the lower jaw in children. Etiopathogenesis,
including differential diagnostics, is reported. Knowledge of this new nosological unit will help
actively search for anomalies at an early stage when they can be therapeutically influenced. To this
end, the author participated in the State Plan of Basic Research “Biomechanics of Man” and in the
subtask “Biomechanics of Facial Skeleton” examined the influence of force transfers in the facial
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skeleton. Based on the findings, he implemented controlled remodelling, which positively influen-
ces the development of the facial skeleton, with the help of dynamically graduated loads in threat-
ened or already ongoing anomalies.

Key words: child, traumatology, facial asymmetry, condyle fracture, bifid condyle, etiopathogenesis

uvoD

S rozsifovanim znalosti v klinické i teoretické sféfe mediciny se zakonité zacinaji objevovat i nové
poznatky piimo se dotykajici zdravého vyvoje mladé generace. Také détska celistni a oblicejova
chirurgie prestala byt jiz jen klinickou a technickou oblasti zdkladniho oboru. Ma rovnéz velikou
teoretickou a vyzkumnou ulohu, kterd Siroce pronikéd do zakladniho vyzkumu orofaciélni soustavy
détského organismu. Proto mohla byt poznéna nova klinickd jednotka v traumatologii obli¢ejové
kostry déti — pourazova rlistova asymetrie po dislokované zlomeniné kloubniho vybézku mandibuly
[Hypotrophia arthro-mandibulo- facialis posttraumatical (1, 2, 3, 4). Uvadény typ zlomenin je u déti
nebezpecny svymi vaznymi pozdnimi nasledky, projevujici se v anomalnim vyvoji obli¢ejové kostry,
resp. celé lebky (plagiocefalie).

Obr. 1 Nizka dislokovana
zlomenina kloubniho
vybézku, 2. typ dle Lunda
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Obr. 2 Ukotveni chrupavky v mandibule (Zdroj: Doskocil, M.)
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Pourazové rlistové zlomeniny v traumatologii oblicejového skeletu déti Ize
charakterizovat nasledujicimi poznatky:

1.

Uvedeny typ asymetrie obli¢eje vétSinou vznikd u déti v téch pfipadech, kdy nedojde k pri-
marnimu poznani (potvrzeni) dislokované zlomeniny kloubniho vybézku dolni celisti ditéte.
(obr. 1). Narusenim fyziologické kompatibility prvotni (pdvodni) makro-mikrostruktury kosti
tkané (jakoz i cévni vyzivy) dochazi k eliminovani primarnich smért dominantnich hlavnich
napéti, jejich velikosti a také k eliminaci dominantnich hlavnich deformaci. Kostni tkan se
poté naléza v jiném napjatostné-deformacnim stavu a (obecné fec¢eno) pokud se silové ucinky
nebudou opét prenaset do mandibularniho kloubu, bude dochazek k resorbci tkané.

V ptipadé, Ze dojde k ptenosu sil z mandibuly do mandibulérniho kloubu tak, ze nebude vyraz-
né narusena geneticky predeterminovana geometrie skeletu, bude dochazet k remodela¢nim
a modela¢nim procestim. Vzniknou nové nosné struktury (viz dalsi odstavce), majici nové ori-
entace osteond (a podélné osy osteon(l budou jiz orientované do novych smérd dominantnich
hlavnich napéti, resp. dominantnich hlavnich deformaci).

. Vzhledem k tomu, Ze charakter (tvar) lomu mandibuly velmi velice ovliviiuje novou geomet-

rii soustavy mandibula - kloub - lebe¢ni kost a soustavy vybézek mandibuly - musculus tem-
poralis-lebe¢ni kost (viz déle), nelze vyloucit eventudlni chirurgické vykony, pfispivajici (bliZici
se) co nejvice k dosazeni plGvodni (ptedurazové) geometrie (konfigurace) obli¢ejového skeletu
v postiZzené oblasti.

Obr. 3 Sméry rdstu mandibuly (schema z Lemeze) (Zdroj: Doskocil, M.)
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4. V souhlasu s vyse uvedenymi podminkami terapie nelze pfehlédnout, Ze dlisledkem pocatec-
niho snizeni tlakovych sil, dochazi vétsinou k atrofii Zvykacich svalli a zaroven k retardaci
rastu pfislusné poloviny celisti. To je také jeden z hlavnich diagnostickych aspektd, ktery pfi
hypotrophia arthro-mandibulo-facialis posttraumatica je nutné terapeuticky zohlednit.

5. Po nékolika mésicich dochézi k nardstu sekundarniho kloubniho vybézku z dosud zachovalé
¢asti rlstové chrupavky v misté kloubniho kreku, kterd je spjata s profesorem MUDr. Milanem
Doskocilem DrSc. (5, 6). Byl prvni, kdo zjistil vyznam chrupavky, kterd byla 100 let povazovana
za nekonstantni a bezvyznamnou, dokonce za viceméné ndhodny nalez v oblasti thlu a ramene
mandibuly. Tyto tzv. sekundarni chrupavky jsou ve skutecnosti zbytky relativné velké chrupavky,

Obr. 4 Znazornéni ristu zkrdceného levého ramene a nového kloubniho vybézku na hrbolek — smér rlstu a rozsah
zkraceni Celisti (grafika autor)

186 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 2 / POHYBOVE USTROJI, ro¢nik 27, 2020, ¢. 2



Obr. 5 Sekundarni kloubni jamka v misté plvodniho levého kloubniho hrbolku. CT baze lebni (orig. Nemocnice Kyjov)
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kterd dava vznik vétsi ¢asti ramus mandibulae. Prof. Doskocil zjistil, ze ,koncem druhého mési-
ce nitrodélozniho Zivota, tj. 0 néco pozdéji nez Meckelova chrupavka, se v oblasti budouciho
ramene mandibuly objevi sloupecek chrupavky, ktery je z okolniho vaziva oblévan kostni tkani,
a sam podléha enchondralni osifikaci, probihajici zdola - od budouciho thlu celisti — vzhiru. Tato
sekundarni chrupavka je tak nahrazovéna chondrogenni kosti. Nezmizi vsak celd, osifikace postu-
puje béhem konce fetdIniho a za¢atku postnatélniho obdobi Zivota jen do oblasti budouciho
kr¢ku mandibuly. Tam se zastavi a chrupavkové bunky se v prostoru preorientuji tak, ze vzhledem
k zna¢nému namahani, je chrupavcita hlavice mandibuly do nové tvorené kosti fixovana pruhy
chrupavky a vaziva, jez jsou podobné kofenlim strom0, nebo kotevnim landm stozaru (obr. 2).
Hranice chrupavka - kost prebira funkci chrupavky rlistové, ze které roste ramus mandibulae do
vysky. Po osifikaci hlavicky mandibuly, ke které dochazi az po narozeni, zlistane z ni chrupavcita
desticka oddélujici hlavicku a rameno mandibuly (obr. 3). ,Dlouho do détského véku existuje
v ramus mandibulae chrupavcéity material s funkci riistové chrupavky. V jeho pfitomnosti,
blizko nejcastéjsiho lomu, vidime zdiivodnéni, pro¢ se zlomeniny v oblasti krcku nejen
dobfie hoji, a kdyz dojde k odbourani dislokovaného fragmentu, z materialu riistové chru-
pavky v krcku mandibuly se vytvofi hlavice nova, casto funkcné prekvapivé dobra. Vznika
tak vlastné novy celistni kloub. Tento mechanismus napravy zlomeniny je v téle unikatni.
Po skonceni ristového obdobi Zivota viechny chrupavcité struktury mizi a jsou nahrazeny kosti.
Nez se tak stane, predstavuji rstové ploténky na kosti misto mechanicky nejméné odolné.”

Obr. 6 Mandibula s krat3im a listovité stihlejsim kloubnim vyb&zkem (orig. Ustfedni vojenska nemocnice Praha)
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6. V dlsledku zpomaleného ristu téla a ramene roste novy vybézek nikoliv do kloubni jamky, ale
ventralné, smérem k dorzalnimu okraji kloubniho hrbolku kosti spankové. (obr. 4). Rota¢nimi
a translacnimi pohyby nového vybézku po dorzalnim okraji kloubniho hrbolku, dochdzi
k remodelaci kostni tkané, a to vlivem silovych (tlakovych) interakci mezi kostnimi ¢astmi (frag-
menty).

7. Osteoklastickou resorpci dochdzi k odbourévani nejprve chrupavky a posléze i kosti kloubniho
hrbolku v misté dotyku nové tvofeného kloubniho vybézku, coz je vzapéti nahrazovano apozici
novych lamel kosti v defektu. Vysledkem této prestavby je vyrazné ohraniceny defekt (jakoby
vymlety) v misté plvodniho kloubniho hrbolku, vytvafejici tak nehlubokou sekundarni kloubni
jamku (neokotyl) (obr. 5). | nové vytvoreny kloubni vybézek se tvarové lisi od znamych anato-
mickych tvaru. Je zietelné kratsi a v pfedozadnim pohledu listovité stihlejsi (obr. 6). Jak vime
z kosternich materiald, coz nové potvrzuje i CT 3D, je hlavice pfi pohledu shora tercovité rozsire-
na, pfi okraji s osteofytickym lemem. Jeji povrch muize byt mirné vyklenuty a lehce drsny (obr. 7).
Popsané zmény jsou kone¢nym vysledkem adaptacniho pochodu. Jde o zndmy stav vSude tam,
kde byl kloub néjakym zplsobem poskozen a pfitom zlistavd i nadéle zatizen.

8. V celém tomto obdobi rlizné vyrazné vychy-
luje i mandibula ke zranéné strané pfi
maximalné otevienych ustech. Jde o pfimy
dlsledek porusené geometrie mandibuly
a neuromuskuldrni rovnovéhy na podkladé
postupné atrofie obou pterygoidnich svall
(m. pterygoideus medialis a m. pterygoideus
lateralis). Pozvolna se vyviji i atrofie m. masse-
ter a m. temporalis poranéné strany (7).

9. Nasledkem uvedenych poruch docha-
zi k rozvoji mandibuldrni asymetrie. Pokud
Uraz postihne dité v ¢asném udobi Zivota,
dojde k jejimu zvyraznéni v obdobi I. ris-
tového zrychleni (tj. mezi 5.-7. rokem Zivo-
ta). a) kromé zkraceného a deformovaného
sekundarniho kloubniho vybézku je verti-
kalné zkracend i vétev, projevi se to kranial-
nim vysunutim ¢elistniho Uhlu; b) zpomaleni
rlstu vétve se projevi i tak, Ze se vzestupnym
smérem prestane rozsifovat. Kone¢nym sta-
vem, pii frontdlnim pohledu, je postaveni
vétve ve vertikdIni ose, (obr. 8). c) celistni
kloub je umistén medialné a zvlasté ventral-
né, oproti kloubu druhostrannému, stejné je

i postaveni vétve; d) ndpadné je oplosténé
Obr. 7 Detail nové vytvorené levé kloubni hlavice.
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kratké a nizsi télo mandibuly; e) bradova symfyza je posunuta ke strané plvodné poranéné;
f) vznikaji ortodontické anomalie (posun stfedu zubniho oblouku, zkfizeny skus a dalsi). Tyto
zmény se mohou rozvinout v rizném rozsahu béhem vyvojové a rlistové aktivity az do 15. roku
véku. Rozdily v klinickém obraze zavisi na tom, zda dité postihne Uraz:

A. v raném véku, mandibuldrni asymetrie se projevi zvlasté v obdobi I. ristového zrychleni (tj. mezi
5.-7. rokem Zivota),

B. v prGbéhu I. zrychleni ¢i v obdobi po ném. Potom se mandibularni asymetrie rozvine v pribéhu
dalsich let, obvykle jesté do Il. rlistového zrychleni (12.-15. rok Zivota),

C. tésné pred Il. ristovym zrychlenim, ¢i béhem néj, projevi se také mandibuldrni asymetrie, ale bez
dalsiho vyrazného postizeni jinych ¢asti obliceje.

Obr. 8 Asymetrie dolni ¢elisti po oboustranné zlomeniné s vytvofenim zdvojenych kloubnich vybézkd. Postaveni
levého ramene ve vertikdIni ose. Nepomér obrys( tvare v misté Zvykacich svalll (m. maseter). (Sikmé dolni sipky).
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Obr. 9 Asymetrie levé poloviny stfedni tfetiny obli¢ejové kostry (orig. Nemocnice Kyjov).
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Z nasich pozorovéani vyplyvd, Ze urazy, které postihnou déti mezi obdobim raného vyvoje
a 12. rokem Zivota, jsou z hlediska postizeni daldich obli¢ejovych partii zdvaznéjsi (Urazy A a B).
Mandibularni asymetrie totiz zpomaluje, v disledku porusené geometrie a porusené neuromusku-
larni rovnovahy (obvykle pfevazujicim zvykdnim na neporanéné strané), riistové pochody v oblasti
celé stiedni tietiny oblicejové kostry piislusné strany. Nestejnomérnou silou vzhiru tazena (progre-
sivné se deformujici) mandibula pfendsi svymi alveolarnimi vybézky a zuby na horni zubni oblouk
a pres vertikaIni kostni zesileni (pilife) nestejné silové toky na kazdy z obou zygomatikomaxilarnich
komplext. Asymetrické silové toky (p¥i kousani a Zzvykani) iniciuji ve tkanich asymetricka
napjatostni a deformacni pole. Z biomechanického - klinického pohledu dochazi nasledné
k deformacim tkani a k rozvoji asymetrie i stfedni tretiny oblic¢eje. Pii frontdlnim pohledu je
postizena celd pfislusna polovina obliceje, pficemz odchylky vyraznéjsiho rozsahu jsou na mandi-
bule, odchylky jen nepatrné mensi na stfedni tfetiné obliceje (obr. 9, 10). Kone¢nym vysledkem je

Obr. 10 Asymetrie dolni ¢elisti vlevo (orig. Nemocnice Kyjov).
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jednostranné zuzeni v nékterém priméru celé hlavy (plagiocefalie) (obr. 11). Uplny obraz obli¢ejo-
vé asymetrie vznikajici po dislokované zlomeniné kloubniho vybéZzku vypada takto:

1. Mandibula je medialné a kranialné deviovana k postizené strané. Rameno je kratké a vertikalné
postavené.

2. Vyrazné zesikmeni okluzni roviny, které se projevi i Sikmym pribéhem ustni stérbiny a ortodon-
tickymi anomaliemi.

3. Zfetelna je hypoplazie licniho prechodu, véetné jafmového oblouku.

4. Napadna je stranova a vyskova asymetrie obou ocnic, stejné jako nasazeni obou boltcC (obr. 12).

Obr. 11 Levostranné zdzeni lebky (orig. Nemocnice Kyjov, grafika autor)
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Obr. 12 Pourazova asymetrie obliceje vlevo.
Divka 17 let. Uraz v 7 letech.

5. Kostra nosu, v€etné vomeru a lamina perpendicularis ossis ethmoidis je také deviovana (oblou-
kovité), ale ke strané nepostizené. Stejné tak se jevi apertura piriformis nasi.
6. Asymetrii zvyraziuji dystrofické svaly Zvykaci, jazyka a spodiny Ustni postizené strany.

Diferencialni diagnostika:
Jednostrannd hyperplazie kloubniho vybézku (podobna obrazu pourazové asymetrie obliceje).
- Otomandibularni dysostoza (hemifacialni mikrosomie, Kazanjan, 1958, Walker, 1961)
- Progresivni hemiatrofie obliceje (Rombergliv syndrom, 1846)
- Akrofacialni dysostoza (Nagerdv — de Reynierdv syndrom, 1948)
- Okuloaurikulovertebralni dysplazie (GoldenharGv syndrom, 1952)
— Okulomanibulodyscefalie (Hallermann-Streiftiv syndrom, Aubry 1893)
- Oftalmomandibulomelickd dysplazie (syndrom Pillaye a Ortha, 1964)
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ZAVER

V prabéhu osmdesatych let minulého stoleti se autor zapojil do Statniho vyzkumného ukolu
,Biomechanika ¢lovéka"” a v dil¢im Ukolu,Biomechanika obli¢ejového skeletu” zkoumal vliv pfenosu
sil v oblicejovém skeletu (8, 9). Vlivem dokonalé konstrukce lebky, vybavené pilifi a klenbami, se
pomérné velice rychle pfendsi sila vznikajici pfi mastikaci. Ukdzalo se, Ze zatéZzovani jedné polo-
viny Celisti vede ke dvojndsobnému naméhani nez na strané nezatézované. Na zakladé zjisténych
poznatkd autor zaved| do praxe fizenou remodelaci Celisti pomoci dynamicky odstupriované zatéze
u hrozicich ¢i jiz probihajicich anomadlii obliceje. Nejvice zkusenosti bylo ziskano u pacientd s dislo-
kovanymi zZlomeninami kloubnich vybézkd dolni Celisti. K porovnani rychlosti a kvality probihajicich
remodelacnich pochodud byla pouzita Lundova klasifikace zlomenin (1974) (10). Z jeho souboru
38 déti bylo pro ucely studie vybrano pét pacientd, u nichZ jsme méli moznost porovnat i obra-
zovou dokumentaci s dvaceti sedmi détmi shodného véku a typu zlomeniny. Vysledky svéd¢i pro
nami navrzenou a léty provérenou metodu funkéni adaptace dislokovanych zlomenin kloubnich
vybézkii. Oproti Lundovu kontrolnimu souboru, remodelace probéhla o polovinu az o dvé tietiny
rychleji a také tvarové dokonaleji.

Predlozené vysledky ukazaly na dllezitost problematiky zranéni obliceje u déti a mladeze a predsta-
vuji velmi zavazny problém soucasné doby. ZvIasté pak zdlraznily nutnost pravidelného sledovéni
dalsiho vyvoje u rostouciho a vyvijejiciho se organismu. Asi 55-60 % v3ech poranéni obli¢ejového
skeletu u déti predstavuji zlomeniny dolni ¢elisti, pficemz ve 25-30 % byva poranény kloubni
vybézek. Pfevazna ¢ast téchto zlomenin vznika pii ndrazu/dderu na bradu. Vaznym a dosud zcela
nedocenénym nebezpecim pro vznik oblicejovych asymetrii, jsou nerozpoznané zlomeniny
kloubnich vybézk (zvlasté v pripadech, ke kterym dochéazi v raném détstvi). V tomto obdobi déti
Casto padaji na oblicej. Jsou to pady z kocark(, postylek, ze stolu nebo pady v disledku jesté neko-
ordinovanych pohybi v batolecim véku. Své eventualni kloubni zranéni dité doprovodi placem,
pficemz se rodice, obvykle jenom pohledem presvédci, Ze se nic vazného vlastné nestalo. Zhojeni
zlomeniny mize probéhnout zcela asymptomaticky nebo s tak malymi potizemi, Ze jim rodice
neprikladaji zasadni vyznam. Neklid ditéte, teplotu a odmitani potravy pficitaji spiSe profezavani
zub, ¢i ndhodné infekci. Nékdy je donuti vyhledat odbornou pomoc az rozvijejici se porucha skusu
¢i anomalie obli¢eje. Mnohdy rodice ani jiz vzniklé anomalii neptikladaji vahu, dokonce ji u svého
ditéte ani nezaznamenaji. Anomalii si uvédomi teprve tehdy, kdyz jsou na ni upozornéni. Poté si
teprve vzpomenou na pad svého ditéte na oblicej.
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ZMENY STOPOVYCH PRVKU (Mn, Co, Ni, Cu, Rb, Mo a Ba)
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ABSTRAKT

Cil
Cilem studie bylo testovat vliv preruseni nervus alveolaris inferior na vybrané stopové prvky kosti
dolni Celisti potkana.

Material a metodika

Pro studii jsme pouzili 7-9 tydnl staré samce laboratornich potkan(i kmene Wistar. Zvifata jsme
rozdélili do t¥i skupin: kontrolni skupina (intaktni), experimentalni skupina (s pferusenym nervem
na levé strané) a ,,sham” skupina (nerv jsme pouze vypreparovali, ale nepferusili). Po 4 tydnech jsme
zvitata usmrtili a extrahovali zuby (nebyly souéésti studie). Kost dolni Celisti jsme rozdélili na 4 ¢asti.
Ke stanoveni 7 prvka v kosti jsme pouzili hmotnostni spektrometrii s induk¢éné vazanym plazmatem.
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Vysledky

Ze studie vyplyva, Ze preruseni nervu zpUsobilo snizeni obsahu kobaltu, niklu a baria. Dale bylo
pri¢inou vymizeni rozdilu obsaht rubidia mezi levou a pravou stranou cCelisti. Chirurgicky pfistup
mél za nésledek zménu distribuce obsahi rubidia, molybdenu a baria v dolni Celisti a vymizeni stra-
nového rozdilu u baria v hiebeni a u niklu v mezidlnim misté a v hiebeni. U manganu a médi jsme
neprokazali zasadni rozdily. Popsané zmény nejspise souviseji s urcitou prestavbou spongidézni kosti
a s jejim ubytkem, jak zaznamenali jini.

Zavér
Vysledky podporuji nasi hypotézu, Ze senzitivni inervace ovliviiuje stopové prvky v kosti dolni Celisti
potkana.

Klic¢ova slova: nervus alveolaris inferior, dolIni ¢elist, potkan, stopové prvky, pferuseni nervu

ABSTRACT

Objective
The purpose of the study was to test the effect of transection the inferior alveolar nerve on selected
trace elements in the mandibular bone of the rat.

Material and methods

We used 7-9 weeks old males of Wistar laboratory rats for the study. The animals were divided in three
groups: control (intact) group, experimental group (with the nerve transected on the left) and the
sham group (the nerve was only exposed, not transected). The animals were sacrificed 4 weeks later
and their teeth were extracted (not part of the study). The mandibular bone was divided in 4 parts.
Inductively coupled plasma mass spectrometry was used to determine 7 elements in the bone.

Results

As follows from the study, nerve transection resulted in decreased contents of cobalt, nickel and
barium. Furthermore, it resulted in disappearing of rubidium content differences on the left and
right side of the mandible. The surgical approach itself causes changes in the distribution of rubi-
dium, molybdenum and barium contents of the mandible and disappearance of the left and right
side difference for barium in the ridge and for nickel at the mesial location and in the ridge. No sub-
stantial differences were observed for manganese and copper. The described changes are probably
related to a certain remodelling of the cancellous bone and its loss, as noted by others.

Conclusion
The results support our hypothesis stating that sensory innervation affects trace elements in the

mandibular bone.

Keywords: inferior alveolar nerve, mandible, rat, trace elements, nerve transection
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uvoD

Béhem celého zivota probihd neustald prestavba kosti (remodelace). Jednéd se o pomaly proces,
ktery zajistuje nékolik hormonalnich, parakrinnich/autokrinnich, mechanickych a transkripcnich
signall, které mohou plsobit na osteoklasty a osteoblasty v riizném stadiu jejich vyvoje. Chyby
v remodelaci kosti zplsobené nerovnovahou mezi aktivitou osteoblastl a osteoklastll vedou ke
vzniku osteoporézy nebo osteopetrézy. Oba tyto pfipady jsou spojeny s rizikem vzniku zlomenin
(9).

Bylo publikovdno mnoho studii zabyvajicich se vlivem nervového systému na metabolizmus kosti
(9,10, 11, 13, 16, 18, 26, 30, 37). Kost obsahuje 45 % mineralnich latek (19). Mineralizace kosti je
jednim z faktord, ktery ovliviuje jeji pevnost (15, 21).

Kost je bohaté inervovana senzitivnimi a sympatickymi nervovymi vlakny (5). Pfi poranéni nervus
alveolaris inferior (NAI) degeneruje jeho distalni ¢ast. Méni se uvolriovéani neuropeptidli a metabo-
lizmus kosti. Vznikaji parestézie a dochazi k urcitym prestavbovym zménadm spongiézni kosti dolni
Celisti, kde byla zjisténa dezintegrace kostnich trdmcl a zmnozeni osteoklastl (37).

V rdmci nasi studie jsme analyzovali nasledujici prvky: mangan (Mn), kobalt (Co), nikl (Ni), méd' (Cu),
rubidium (Rb), molybden (Mo) a barium (Ba).

Mn je ddlezity pro rdst kosti. Jeho nedostatek zplsobuje abnormalni vyvoj skeletu (1). Stimuluje
syntézu kostni matrix a ma obecné kalcifika¢ni efekt. Podobné jako Zn nebo Cu urychluje rlst
(prokdzano u kurat), ¢aste¢né také aktivaci somatomedinu. Ma svij vyznam i pro integritu skeletu
dospélého (39).

Co je esencidlni stopovy prvek, ktery je soucasti vitaminu B12. Umoznuje, aby timto vitaminem byla
aktivovana fada enzymu (8, 31). V lidském téle je 13 % Co obsazeno v kostech (31).

Ni se prevazné nachdzi v mékkych tkanich, ale rovnéz byl prokazan v kostech. Ovliviiuje metaboliz-
mus kosti. U zvifat zpUsobuje poruchu rdstu a podili se na hyperplazii kostni diené (27).

Cu je po Fe a Zn tfetim nejvice zastoupenym esencidlnim stopovym prvkem v lidském téle (31).
Cu tlumi kostni resorpci. U zvifat vystavenych nedostate¢nému piijmu Cu je nizsi pevnost skele-
tu. Tento prvek tedy pfiznivé ovliviiuje kvalitu kosti. Vyrovnana homeostdza Cu méa nepochybny
vyznam pro rist skeletu v détstvi (39). Jeho nedostatek redukuje mineralizaci kosti, vznika hypopla-
zie a deformace kosti. Zvyseny obsah Cu zplisobuje snizeni kostni denzity, kfivici a vznik osteofytd
pfi Wilsonové chorobé (8).

Rb ma mnoho podobnych chemickych a biologickych vlastnosti jako K véetné jeho distribuce v tka-
nich savcl. Maze nahradit K v sodno-draselné pumpé (33).
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Mo je soucasti flavoenzymu (31). Experimenty na zvifatech ukazuji, ze deficit Mo zpomaluje rlst
v ¢asnych stadiich vyvoje. Vysoka hladina zplisobuje obdobné pfiznaky charakteru inhibice fetélni-
ho vyvoje, zpomaleni rlistu a vzniku deformaci skeletu (8). Nadmérny piijem Mo mUze vést ke zvy-
Senym ztratam Cu moci (8, 31), proto ma své uplatnéni pii [é¢bé Wilsonovy choroby (2, 3).

Ba je obsazené v rliznych tkanich. 91 % tohoto prvku je v kostni tkéni (6, 12, 36). Fyziologicky
vyznam tohoto prvku pro organizmus neni vysvétleny (12).

Cilem studie bylo zjistit vliv preruseni nervus alveolaris inferior na anorganickou slozku kosti dolIni
Celisti potkana. Pfredpokladame, ze tyto zmény mohou naptiklad ovlivnit jeji pevnost a hojeni.

MATERIAL A METODIKA

Pokusna zvirata

Pro studii jsme pouzili 26 samci laboratornich potkant kmene Wistar, stafi 7-9 tydnd, hmotnosti
320-405g. Zvifata pochézela z chovu Fyziologického Ustavu I. |ékarské fakulty Univerzity Karlovy
v Praze. Experiment byl realizovén v souladu s platnymi smérnicemi pro praci s laboratornimi zvi-
faty — EU Council Directive 86/609EEC. Zvifata byla umisténa v boxech pfi teploté 20-23 °C a za
standardniho 12 h cyklu svétlo/tma. Zvifata méla normalni stravu (ST-1; www.velaz.cz/product/st-1)
a vodu dostupnou ad libitum. Potkany jsme rozdélili do tfi skupin. V kontrolni skupiné (intaktni) bylo
6 potkand. V experimentalni skupiné bylo 12 potkant (skupina s pferusenim nervu na levé strané).
V ,,sham” skupiné bylo 8 potkanu (nerv jsme vypreparovali bez jeho preruseni).

Pferuseni nervus alveolaris inferior

Vlastni chirurgicky zakrok jsme provedli v celkové anestézii intraperitonedlné aplikovanym thi-
opentalem v mnozstvi 4 mg/100 g hmotnosti potkana. K pfistupu k nervu a k jeho excizi jsme
pouzili mikrochirurgickou techniku (mikroskop Carl Zeiss OPTON S4, Germany). Provedli jsme
obloukovitou incizi klize levé tvare v délce 12 mm ve sméru od ustniho koutku k dolnimu okraji
zevniho zvukovodu. Obnazili jsme fascii Zvykaciho svalu, kterou jsme protnuli ve sméru svalovych
snopcl mezi nervus facialis jdoucim dorzalné a ductus parotideus umisténém ventralné. Po tupém
rozpreparovani svalu jsme pronikli k laterdIni ¢asti dolni Celisti v misté prominence. Od prominence
smérem ke kloubnimu vybézku jsme identifikovali kostni hieben. Smérem kaudalné od prominen-
ce jsme kulatou zubni frézou velikosti 1,2 mm (500.104.001.001.012, firma Medin, a.s., Nové Mésto
na Moravé) odfrézovali ¢ast kosti a obnazili jsme nervové-cévni svazek v rozsahu 3 mm. Preparaci
nervové-cévniho svazku jsme provedli mikrochirurgickou technikou. Tento postup nam zajistil, ze
nedojde k poranéni cév pii vlastni excizi ¢asti nervu. Nerv jsme povytahli z mandibularniho kanalu
a excidovali v rozsahu 3 mm. Nasledoval vyplach rany | ml fyziologického roztoku, adaptace okraju
svalu a sutura kdze nevstiebatelnym materidlem.
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Usmrceni zvifat a odbér vzorki

Zvitata jsme po ctyfech tydnech zvazili a usmrtili pfeddvkovanim intraperitonealné aplikovanym
thiopentalem. Vypreparovali jsme levou a pravou stranu dolni Celisti a extrahovali fezaky a stoli¢ky
(nebyly soucasti studie). Kost dolni celisti jsme rozdélili na 4 ¢asti. Osteotomii jsme provedli verti-
kalné, mezidlné od extrahované prvni stolicky a distalné od extrahované treti stolicky. Zaroven jsme
odebrali vzorek ze stfedni ¢asti vétve dolni Celisti z mista vstupu nervu do mandibularniho kanalu.
Celkem jsme z kazdé strany odebrali Ctyfi vzorky kosti: mezidlni — 1, centralni - 2, distalni - 3 a hie-
ben - 4. Pro Ucely této studie jsme jednotlivé ¢asti Celisti pojmenovali uvedenym zplGsobem, ackoliv
jsme si védomi, Ze oznaceni neodpovida veterinarni anatomické terminologii (Obr. 1).

Chemicka analyza

Navéazka 10-130 mg vysusenych kostnich vzorkid byla prevedena do 10 ml odmérek, zalita 0,5 ml
koncentrované HNO; a nasledné rozpusténa opatrnym zahfivanim na topné desce pfi cca 100 °C. Po
vychladnuti byly odmérky dopinény deionizovanou vodou. Ke kazdé sérii 20 vzorkd byl pfipraven
slepy pokus. Kvalita méreni byla testovana analyzou standardniho referen¢niho materialu (SRM
1400, Bone Ash, National Institute of Standards and Technology, USA). Rozdily mezi zméfenymi
a certifikovanymi obsahy byly mensi nez 10 % RSD (relative standard deviation). Pro pfipravu
roztokl byly pouzity kyseliny firmy Merck (Darmstadt, Germany) a deionizovand voda ze zafizeni
MilliQPlus (Millipore, USA). Obsahy prvkd v mineralizétech byly stanoveny hmotnostni spektrometrii
s induk¢né vazanym plazmatem (ICP MS, X Series Il, Fisher Scientific, Gmbh, Bremen, Germany) za

Obr. 1: Schéma odbéru vzorka kosti (1-4) z dolni ¢elisti potkana (leva strana).
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nésledujicich podminek: vykon ICP 1350 W, méd méreni ,,peak jump”, ¢as méfeni 3 x 50 s, parametry
jontové optiky optimalizované roztoky Ge, Re a Rh (Astasol, Analytika CR) o koncentraci 20 ug I,
pratoky plynd 13,5 I/min (chladici), 0,7 I/min (pfidavny), 0,65 I/min (zmlzovac). Jako interni standar-
dy byly méreny izotopy 72Ge, '93Rh, 8°Re.

Statisticka analyza

Pfirdstek hmotnosti zvifat
Pro porovnani pfirGstku hmotnosti zvifat po 4 tydnech mezi jednotlivymi skupinami byl pouzit
Kruskal-WallisGiv test.

Porovnani obsaht prvku v kosti

Vliv pfislusnosti ke skupiné (kontrolni (K), experimentalni (E), ,sham” (S)), k mistu odbéru vzorku
kosti (1, 2, 3, 4) a ke strané (leva (L), prava (P)) byl testovan modelem ANOVA sestavajicim z faktoru
bez opakovani: Skupina (K, E, S), z faktor(i s opakovanim: Misto (1, 2, 3, 4) a Strana (L, P), z interakci
mezi nimi a z faktoru Subjekt pro zohlednéni interindividudIni variability mezi zvifaty. ANOVA model
byl nasledovan vicendsobnym porovnavanim metodou nejmensiho vyznamného rozdilu.

Déle byla provedena analyza vlivu mista odbéru vzorku kosti (1, 2, 3, 4) a strany (L, P) v jednotlivych
skupinach modely ANOVA sestavajicimi z faktor(i s opakovanim: Misto (1, 2, 3, 4) a Strana (L, P),
z interakce mezi nimi a z faktoru Subjekt pro zohlednéni interindividudlni variability mezi zvitaty.

Jednotlivé zavisle proménné byly transformovany mocninnou transformaci k dosazeni konstantni-
ho rozptylu a symetrické distribuce dat a rezidui (22). Homogenita dat a rezidui byla kontrolovana
podle postupu popsaného jinde (23, 24). Statisticky software Statgraphics Centurion verze 18 (The
Plains, Virginia, USA) byl pouzit k vypoctam.

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

1. Za sledované obdobi jsme neprokazali zasadni rozdily v pfirlistku hmotnosti zvifat mezi jednot-
livymi skupinami.

2. Ve vsech tiech skupinach byly stanoveny obsahy prvkd: Mn, Co, Ni, Cu, Rb, Mo a Ba.

U Mn jsme neprokazali rozdily mezi jednotlivymi skupinami (Graf 1).

U Co byl statisticky vyznamny nizsi obsah prvku v experimentalni skupiné ve srovnéni s kontrolni
skupinou a ,,sham” skupinou (Graf 2).
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Graf 1:Vztah obsah Mn (ppm) verzus skupina, misto odbéru vzorkd a strana odbéru vzork( byl hodnocen modelem ANOVA.
Model sestaval z faktoru bez opakovani: Skupina (kontrolni (K), experimentalni (E) a ,,sham” (S)), z faktora s opakovanim: Misto
odbéru vzork(l (byla zkoumana ¢tyfi mista odbéru: mezialni (1), centralni (2), distalni (3) a hieben (4)) a Strana (leva (L) verzus
prava (P)), z interakci mezi nimi a z faktoru Subjekt vysvétlujiciho interindividudlni variabilitu. F pfedstavuje Fisherovu statisti-
ku a p oznacuje statistickou vyznamnost faktord a interakci. Jednotlivé symboly s chybovymi tseckami predstavuji retransfor-
mované prdmeéry s jejich 95% intervaly spolehlivosti (trojuhelniky, kolecka a ¢tverecky symbolizuji K, E a S skupinu v daném
poftadi, ¢tverecky otocené v Uhlu 45° souhrn pro vechny skupiny). PIné a prazdné symboly pfedstavuji pravou a levou stranu
odbéru vzorkd v daném poradi, sedé symboly predstavuji souhrn pro obé strany. 95% intervaly spolehlivosti jsou spocitany
s uzitim metody nejmensiho vyznamného rozdilu (p<0,05). Intervaly spolehlivosti, které se vzajemné nepiekryvaji, oznacuji
vzajemny vyznamny rozdil mezi odpovidajicimi prliméry skupin ¢&i podskupin. Pro statistickou analyzu byl uZit statisticky
software Statgraphics Centurion verze 18 ze Statgraphics Technologies, Inc. (The Plains, Virginia, USA).

ANOVA: Skupina: F=1,1, p=0,327 (Panel A); Misto: F=120,6, p<0,001 (Panel B); Strana: F=0, p=0,931 (Panel C); Skupina x Misto:
F=0,5, p=0,825 (Panel D); Skupina X Strana: F=0, p=0,999 (Panel E); Misto x Strana: F=1, p=0,398 (Panel F); Skupina x Misto X
Strana: F=0,5, p=0,841; Subjekt (Skupina): F=6,7, p<0,001

Skupina K - Misto: F=91,9, p<0,001; Strana: F=0,8, p=0,393; Misto x Strana: F=0,1, p=0,961 (Panel G); Subjekt: F=8, p<0,001
Skupina E - Misto: F=56, p<0,001; Strana: F=0, p=0,911; Misto x Strana: F=0,2, p=0,889 (Panel H); Subjekt: F=6,1, p<0,001
Skupina S - Misto: F=28,4, p<0,001; Strana: F=0, p=0,97; Misto X Strana: F=1, p=0,423 (Panel I); Subjekt: F=7,2, p<0,001
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Graf 2: Vztah obsah Co (ppm) verzus skupina, misto odbéru vzork( a strana odbéru vzorkd byl hodnocen modelem ANOVA.
Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=565, p<0,001 (Panel A); Misto: F=6,1, p<0,001 (Panel B); Strana: F=0,1, p=0,733 (Panel C); Skupina x Misto:
F=2,1, p=0,062 (Panel D); Skupina x Strana: F=1, p=0,367 (Panel E); Misto x Strana: F=2,1, p=0,109 (Panel F); Skupina x Misto
X Strana: F=0,1, p=0,991; Subjekt (Skupina): F=42,4, p<0,001

Skupina K - Misto: F=5,5, p=0,004; Strana: F=0,9, p=0,362; Misto x Strana: F=0,5, p=0,692 (Panel G); Subjekt: F=4,8, p=0,002
Skupina E - Misto: F=1,5, p=0,225; Strana: F=0, p=0,961; Misto x Strana: F=0,8, p=0,518 (Panel H); Subjekt: F=10,4, p<0,001
Skupina S - Misto: F=2,7, p=0,055; Strana: F=1,6, p=0,213; Misto X Strana: F=1,2, p=0,313 (Panel I); Subjekt: F=50,5, p<0,001
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Graf 3: Vztah obsah Ni (ppm) verzus skupina, misto odbéru vzork( a strana odbéru vzork( byl hodnocen modelem ANOVA.
Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=82,7, p<0,001 (Panel A); Misto: F=7,6, p<0,001 (Panel B); Strana: F=1,9, p=0,175 (Panel C); Skupina x Misto:
F=0,8, p=0,568 (Panel D); Skupina X Strana: F=0, p=0,978 (Panel E); Misto x Strana: F=1, p=0,395 (Panel F); Skupina x Misto X
Strana: F=1,1, p=0,348; Subjekt (Skupina): F=52, p<0,001

Skupina K - Misto: F=8,2, p<0,001; Strana: F=5,9, p=0,021; Misto x Strana: F=5,4, p=0,004 (Panel G); Subjekt: F=89,5, p<0,001
Skupina E - Misto: F=2, p=0,128; Strana: F=0,5, p=0,469; Misto X Strana: F=1,1, p=0,345 (Panel H); Subjekt: F=76,9, p<0,001
Skupina S - Misto: F=2,1, p=0,116; Strana: F=0,7, p=0,422; Misto X Strana: F=0,7, p=0,545 (Panel I); Subjekt: F=8,4, p<0,001
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Graf 4: Vztah obsah Cu (ppm) verzus skupina, misto odbéru vzorkU a strana odbéru vzorkd byl hodnocen modelem ANOVA.
Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=12,3, p<0,001 (Panel A); Misto: F=2,8, p=0,041 (Panel B); Strana: F=0,2, p=0,645 (Panel C); Skupina x Misto:
F=1,3, p=0,283 (Panel D); Skupina x Strana: F=0,2, p=0,811 (Panel E); Misto x Strana: F=1,5, p=0,22 (Panel F); Skupina x Misto
X Strana: F=0,6, p=0,745; Subjekt (Skupina): F=2,7, p<0,001

Skupina K - Misto: F=0,1, p=0,976; Strana: F=0,6, p=0,43; Misto X Strana: F=2,4, p=0,085 (Panel G); Subjekt: F=2,6, p=0,044
Skupina E - Misto: F=0,5, p=0,665; Strana: F=0, p=0,864; Misto x Strana: F=0,6, p=0,617 (Panel H); Subjekt: F=4, p<0,001
Skupina S - Misto: F=4,1, p=0,012; Strana: F=0, p=0,882; Misto X Strana: F=0,1, p=0,942 (Panel I); Subjekt: F=1, p=0,471
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Graf 5: Vztah obsah Rb (ppm) verzus skupina, misto odbéru vzorkU a strana odbéru vzorkd byl hodnocen modelem ANOVA.
Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=3,7, p=0,028 (Panel A); Misto: F=102,1, p<0,001 (Panel B); Strana: F=45,4, p<0,001 (Panel C); Skupina x
Misto: F=2,2, p=0,044 (Panel D); Skupina X Strana: F=5,5, p=0,005 (Panel E) ; Misto x Strana: F=0,6, p=0,615 (Panel F); Skupina
X Misto x Strana: F=0,9, p=0,511; Subjekt (Skupina): F=3,3, p<0,001

Skupina K - Misto: F=60,6, p<0,001; Strana: F=28,5, p<0,001; Misto X Strana: F=0,5, p=0,663 (Panel G); Subjekt: F=5,7, p<0,001
Skupina E - Misto: F=43,9, p<0,001; Strana: F=2,9, p=0,093; Misto x Strana: F=2, p=0,129 (Panel H); Subjekt: F=4,8, p<0,001
Skupina S - Misto: F=33,1, p<0,001; Strana: F=24,6, p<0,001; Misto x Strana: F=0,6, p=0,64 (Panel I); Subjekt: F=0,8, p=0,595
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U Ni byl statisticky vyznamny nizsi obsah prvku v experimentdlni skupiné ve srovnani s kontrolni
skupinou a s ,,sham” skupinou. V kontrolni skupiné byl rozdil mezi levou a pravou stranou v mezi-

alnim misté a v hiebeni. Tento rozdil jsme neprokdzali v experimentélni skupiné a ,,sham” skupiné
(Graf 3).

U Cu nebyl rozdil mezi kontrolni skupinou a experimentalni skupinou. Byl ziejmy nizsi obsah prvku
v ,sham” skupiné ve srovnani s kontrolni skupinou a experimentalni skupinou (Graf 4).

U Rb byl vy3si obsah prvku v ,,sham” skupiné ve srovnani s experimentélni skupinou. Rozdil jsme
neprokazali mezi experimentalni skupinou a kontrolni skupinou a mezi ,sham” skupinou a kontrol-
ni skupinou. Déle jsme prokazali statisticky vyznamny rozdil obsahd Rb mezi levou a pravou stranou
v kontrolni skupiné a ,sham” skupiné. Rozdil nebyl v experimentalni skupiné. V kontrolni skupiné
byl vyssi obsah prvku v hfebeni ve srovndni s mezidlnim mistem. Tento rozdil jsme neprokazali
v experimentalni skupiné a ,,sham” skupiné (Graf 5).

U Mo nebyl rozdil mezi skupinami. V kontrolni skupiné byl vyrazné nizsi obsah prvku v hiebeni ve
srovnani s experimentalni skupinou a ,,sham” skupinou (Graf 6).
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Graf 6: Vztah obsah Mo (ppm) verzus skupina, misto odbéru vzorkd a strana odbéru vzorkd byl hodnocen modelem ANOVA
Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=2,9, p=0,057 (Panel A); Misto: F=58,7, p<0,001 (Panel B); Strana: F=0,6, p=0,455 (Panel C); Skupina x Misto:
F=3,1, p=0,006 (Panel D); Skupina x Strana: F=0,3, p=0,76

(Panel E); Misto x Strana: F=1,2, p=0,318 (Panel F); Skupina x Misto
X Strana: F=0,5, p=0,82; Subjekt (Skupina): F=4,1, p<0,001

Skupina K - Misto: F=137,1, p<0,001; Strana: F=3,5, p=0,069; Misto X Strana: F=1,1, p=0,356 (Panel G); Subjekt: F=8,4, p<0,001
Skupina E - Misto: F=13,9, p<0,001; Strana: F=0,1, p=0,754; Misto x Strana: F=0,3, p=0,801 (Panel H); Subjekt: F=4,1, p<0,001
Skupina S - Misto: F=10,9, p<0,001; Strana: F=0,1, p=0,805; Misto x Strana: F=1, p=0,399 (Panel I); Subjekt: F=2,2, p=0,049

206 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 2 / POHYBOVE USTROJI, ro¢nik 27, 2020, ¢. 2



U Ba byl nizsi obsah prvku v experimentalni skupiné ve srovndni s kontrolni skupinou a ,,sham”
skupinou. V ,,sham” skupiné byl vyssi obsah prvku ve srovnani s kontrolni skupinou. V kontrolni
skupiné byl vyssi obsah prvku v hiebeni ve srovnéni s distdlnim mistem, tento rozdil byl vyrazné
nizsi v experimentalni skupiné, v ,sham” skupiné jsme rozdil neprokazali. Signifikantné vyssi obsah
prvku byl v kontrolni skupiné na pravé strané v misté hiebene. Rozdil mezi stranami jsme nezazna-

menali v experimentalni skuping, ale v ,,sham” skupiné byl signifikantné nizsi obsah prvku na pravé
strané (Graf 7).

DISKUZE

Za dulezitou okolnost povazujeme zjisténi neurogenniho vlivu na remodelaci kosti (9, 10, 11,
13,16,18, 26, 30, 37). V ramci studie jsme predpokladali zdsadni zmény obsahl prvkl na operova-
né strané. Vysledky viak ukazuji, Ze obdobné zmény vznikaji i na opacné strané Celisti.

Kunc (17) dokumentoval vymizeni druhostranné neuralgie po operaci na protilehlé strané. Zjistil,
Ze vertikalni nukleotomii je zasaZen i druhostranny druhy neuron, ktery po zkfizeni bézi nedaleko
hilu nucleus caudalis (17). Tato skute¢nost vysvétluje nase vysledky (zménu obsaht prvkd i na kon-

tralaterdlni strané): ackoliv 3lo o jednostranné preruseni NAI, dojde k postizeni i druhostranného
nervového zakonceni.
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Graf 7: Vztah obsah Ba (ppm) verzus skupina, misto odbéru vzorkli a strana odbéru vzork( byl hodnocen modelem ANOVA.
Symboly a oznaceni jsou stejné jako u grafu 1.

ANOVA: Skupina: F=43,9, p<0,001 (Panel A); Misto: F=279,7, p<0,001 (Panel B); Strana: F=0, p=0,96 (Panel C); Skupina x Misto:
F=2,9, p=0,011 (Panel D); Skupina x Strana: F=2,9, p=0,061 (Panel E); Misto x Strana: F=0,6, p=0,605 (Panel F); Skupina x Misto
X Strana: F=2,5, p=0,025; Subjekt (Skupina): F=9,7, p<0,001

Skupina K - Misto: F=73,2, p<0,001; Strana: F=0,5, p=0,472; Misto x Strana: F=3,4, p=0,029 (Panel G); Subjekt: F=7,6, p<0,001
Skupina E - Misto: F=147,1, p<0,001; Strana: F=1,8, p=0,19; Misto x Strana: F=0,9, p=0,458 (Panel H); Subjekt: F=16,3, p<0,001
Skupina S - Misto: F=87,3, p<0,001; Strana: F=3, p=0,088; Misto X Strana: F=1,4, p=0,248 (Panel I); Subjekt: F=3,1, p=0,008

207 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 2 / POHYBOVE USTROJI, ro¢nik 27, 2020, ¢. 2



Ze studie, kterou publikoval Travers (35), vyplyvd, Ze spindlni jddro trigeminu ovliviiuje aferentaci
stejnostranného motorického jadra trigeminu a cestou spoja pres retikularni formaci, hypotalamus
a mozkovou kuru, dale ovliviiuje druhostrannou oblast zasobenou nervus trigeminus.

Tyto skute¢nosti mohou mit za nasledek zménu mastikace zvitete a tim zatizeni Celisti. RGzni autofi
uvadéji, ze pravé zatizeni Celisti ma vliv na mineralizaci kosti. Jak vyplyva z literatury, mineralizace
kosti se lisi v jednotlivych ¢astech dolni celisti (7, 14, 34). Na zdkladé této skutecnosti jsme dolni
Celisti rozdélili na ¢tyfi ¢asti (Obr. 1).

Predpokladdme, Ze tyto vlivy se podileji na zméné obsaht prvkl v kosti doIni ¢elisti a pfedevsim na
soucasnych zméndach na obou stranach celisti, jak ukazuji vysledky nasi studie.

Predchozi studie, které vyuzily experimentalni model s 1ézi NAI, napfilad popisuji vliv preruseni
tohoto nervu na remodelaci kosti béhem eperimentélniho pohybu zub( (38) nebo na hojeni peri-
odontélniho defektu a expresi CGRP (calcitonin gene-related peptide), (20). Dostupna literatura
neuvadi vliv pferuseni tohoto nervu na chemické prvky kosti.

Dosud zndmymi procesy remodelace kosti se zabyvali rGzni autofi (4, 21, 25, 28, 29, 37). Wu et al.
(37) ve své studii uvadéji, ze vyznam NAI v udrzeni kostni homeostazy Uzce souvisi s anabolickym
efektem CGRP, ktery potlacuje pocet osteoklastl prostfednictvim poméru OPG/RANKL (osteopro-
tegerin/ receptor activator of nuclear factor kappa B ligand) a kontrolou exprese ristovych faktord.
Autori dale uvedli, Ze po preruseni NAI u potkant starych 4 tydny a 4 mésice doslo k fragmentaci
a separaci kostnich tramct a ke zmnozeni osteoklastl. Lze predpokladat, Ze zmnoZeni osteoklastt
signalizovalo probihajici pfestavbové zmény, které byvaji obvykle spojeny s Ubytkem kostni hmoty.
Tyto zmény viak nepozorovali u potkant starych 12 mésicd (37). Domnivdme se, Ze s rozdily ve
struktufe kosti po preruseni NAI, které popsali Wu et al. (37), mohou souviset zmény nékterych
chemickych prvka. Offley et al. (25) zjistili, Ze po aplikaci kapsaicinu dospélym potkantm dochazi
k redukci trabekuldrni integrity kosti, ke snizeni kostni mineralni denzity (BMD) a k redukci pevnosti
kosti. Toto zjisténi naznacuje vliv senzitivni inervace na mineralizaci kosti (25). Snizeni BMD je cha-
rakteristické pro osteoporézu, u které dochazi k celkovému zhorseni kvality kostni tkané (21). BMD
Celisti ma dulezitou roli pfi planovani 1é¢by tykajici se predevsim osteointegrace dentélnich implan-
tatl a pfi prognéze periodontalniho onemocnéni (4).

Sample et al. (29) popsali, ze funkéni adaptace jedné kosti pfi zatizeni u mladych rychle rostoucich
potkant je regulovana nervovym systémem, tyto zmény se zaroven projevi i na dalSich kostech.

Razickova (28) uvédi, Ze diferenciace a aktivace osteoblastl a osteoklastll je regulovana pomoci
transkrip¢nich faktord, cytokin( a rdstovych faktor(, které jsou produkovany jednak lokalné, samot-
nymi kostnimi burikami, jednak systémovymi faktory. Ukolem osteoblastd je syntéza nové kostni
hmoty, osteoidu a umoznéni nasledné mineralizace. Osteoklast je zodpovédny za resorpci kosti (28).
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Za sledované obdobi 4 tydn(l jsme neprokazali zdsadni zmény hmotnosti zvifat. Népredpokladame
tedy vliv vlastniho piijmu stravy na obsah chemickych prvk(. Zaroven nepredpokladame ovlivnéni
strevni mikroflérou, kterd, jak uvadi Sjogren et al. (32), je dilezitym regulatorem kostni hmoty.

Pro vliv pferuseni nervu na chemické prvky ukazuiji statisticky vyznamné rozdily mezi kontrolni sku-
pinou a experimentalni skupinou a zaroven rozdil mezi experimentalni skupinou a ,,sham” skupi-
nou. Pokud neni rozdil mezi experimentdini a ,,sham” skupinou, ale je rozdil mezi témito skupinami
a kontrolni skupinou, vysledky svéd¢i pro vliv vlastniho chirurgického pfistupu.

Z nasi studie vyplyva, ze preruseni nervu zpUsobilo snizeni obsahu Co, Ni a Ba v experimentalni
skupiné. Déle bylo pti¢inou vymizeni rozdilu mezi levou a pravou stranou u Rb. Rozdil mezi stranami
u Rb v kontrolni skupiné je nejasny. Urcité vysvétleni naznacuje Smréka (33), ktery uvadi podob-
nost vlastnosti tohoto prvku s K. Autor popsal rozdil obsahli K a Na mezi levym a pravym femurem
lidskych kadaver( starych 21 let. V pozdéjsim véku tato diference u kadaver( prokazana nebyla.
Tento rozdil popisuje v souvislosti s rlistem (33). Obtizné vysvétlitelny je i rozdil mezi stranami u Ni
(mezidlni misto a hieben) a u Ba (hfeben) v kontrolni skupiné.

Chirurgicky pfistup mél za nasledek zménu distribuce obsahl Rb, Mo a Ba v dolni ¢elisti, dale byl
pri¢inou vymizeni stranového rozdilu u Ba v hiebeni a u Ni v mezidlnim misté a v hiebeni. U Mn
a Cu jsme neprokazali zdsadni rozdily.

Vzhledem k rychlosti zmén predpokladdme pohyb prvkd v rdmci kosti v iontové formé. Studie rov-
néz ukazuje na moznost vyuziti uvedeného experimentalniho modelu pfi vyzkumu vlivu senzitivni
inervace na nékteré dalsi prvky v kostni tkani.

ZAVER
Vysledky nasi studie podporuji hypotézu vlivu pferuseni NAI na anorganickou slozku kosti dolni
Celisti potkana. V ramci studie jsme prokézali zménu obsahu Co, Ni, Rb a Ba v souvislosti s pferu-

$enim NAI. Ze studie vyplyva, Ze jednostranné preruseni NAI ovlivni i druhou stranu cCelisti. Dale je
zfejmé, Ze jiz vlastni chirurgicky pfistup k nervu ¢aste¢né ovlivni anorganickou slozku kosti.
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SUMMARY

In a case of 64-year-old woman with osteoporosis, the authors demonstrate a textbook example of
treatment failure of long-term bisphosphonate therapy which was the cause of atypical fracture of
both femurs. The potential risk of long-term bisphosphonate therapy can be seen in their potent
antiresorptive effect, which may be associated with deterioration of bone structure, atypical frac-
tures or osteonecrosis of the jaws. Differentially diagnostic consideration should be given to similar
radiological findings in congenital and acquired metabolic bone diseases where pseudofractures
or fractures from fatigue can occur, e.g. hypophosphatemic rickets. The authors refer to the recom-
mended approach for proper management of osteoporosis treatment in order to minimise the
occurrence of atypical femoral fractures. The efficacy and safety of long-term administration of
antiresorptive drugs and indication to intramedullary nailing of the femoral atypical fractures are
discussed.

Keywords: atypical femoral fracture, insufficient fracture, failure of bisphosphonate therapy,
nailing of femur

INTRODUCTION

There are anumber of unanswered questions about the efficacy and safety of long-term anti-
resorption therapy (bisphosphonates, denosumab) as well as the effect and risks of discontinuation
(9). This treatment inhibits bone resorption, increases bone density in the lumbar spine and hip, and
reduces the risk of osteoporotic fractures. The potential risks of long-term bisphosphonate therapy
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can be seen in their potent antiresorptive effect, which may be associated with deterioration of
bone structure, atypical fractures or osteonecrosis of the jaw (12). The duration of treatment should
be considered on an individual basis according to the assessment of fracture risk. The current level
of knowledge indicates that the long-term positive effect of bisphosphonate treatment outweighs
both its risks and the risk associated with discontinuation of treatment (3).

Atypical fractures of the femur (AFF) are considered to be in particular those fractures that occur
in the proximal third of the femur or anywhere in the diaphysis distally from a small trochanter
and that are not associated with trauma or are disproportionately minor, result from normal forces
acting on the bone (“low energy fractures” or “insufficiency fractures”), for example a falling from
a standing position (1).

From an etiopathogenetic point of view, long-term suppression of bone remodelling below the crit-
ical limit is most commonly mentioned, resulting in deterioration of bone structure, micro-damage,
microfractures, and consequently the formation of hairline fractures. The complete fracture of the
femur is the result of the normal load-bearing of lower extremity (14).

Two thirds of patients present with prodromal thigh, hip or groin pain, which can also be trans-
mitted to the knee joint, weeks to months before presenting with a completed femoral fracture
(10). Difficulties arise from lower limb stress. The pain does not go away with continued loading.
Bilateral fractures are reported in more than 40% and delayed healing is observed in more than
1/3 of patients with atypical fractures (2, 6). However, atypical fractures of the femur may only be
the tip of the iceberg, as atypical fractures are also described at other skeletal sites after long-term
antiresorptive treatment.

X-rays show a general thinning of corticalis, eventually with the presence of cortical thickening in
response to stress at the site of future fracture. The fracture line is transverse or only briefly oblique,
often with a medial “osteophyte’, the fractures are not fragmentary. In an incomplete fracture, there
is a transverse bright line in the lateral corticalis (16).

Differentially diagnostic consideration should be given to similar radiological findings in advanced
forms of osteomalacia, where Looser’s remodelling zones (pseudofractures or fractures from fatigue
to pathologically altered bones in the osteoid muscle healing stage) occur, localized symmetrically
in the sciatic bones and pubic bones, on the lower ribs, metatarsals, but also on the long bones of
the limbs in the areas most stressed by pressure and tension, e.g. in the subtrochanteric region of
the femur, where they are manifested by bending. They appear as stripy brightening across the
bone with no reparative reaction. Multiple symmetrical locations of idiopathic pseudofractures
were described in the case of a 43-year-old woman in 1934 by Milkman. These were Looser’s remod-
elling zones in typical and symmetrical localization. The designation Milkman syndrome is fully justi-
fied because it occurs on different bases. In addition to hypovitaminosis D it occurs in inherited and
acquired metabolic bone diseases that lead to atrophy, deterioration of bone structure and reduced
skeletal strength, e. g. osteogenesis imperfecta, hypophosphatasia, hypophosphatemic rickets (see
Fig. 1 A-D), renal osteodystrophy, cystinosis, cadmium poisoning, etc. (11).
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Fig. 1 A-D. X-rays of a man with hypophosphatemic rickets and an atypical fracture of the right tibia in 31.5 (A, B)
and 33 years (C, D). The man was conventionally treated from 6 years of age (supplementation of vitamin D3 and
phosphates to adulthood, later only vitamin D3. Corrective osteotomies of both lower extremities were carried out
during childhood - from 7 to 15 years). In 31 he began to complain of pains of the right shank after long-lasting
walking and standing. On films 1B and 1D you see transverse bright narrow line (arrows) at the top of anterolateral
cortex curvature. At the film 1D an anterolateral “osteophyte” (arrow) is even present. Relief of the affected limb pains
was insufficient after unloading regime and that is why intramedullary nailing is planned.
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CASE REPORT

The authors present a case report of a 64-year-old woman with osteoporosis who was treated with
antiresorptive therapy for 16 years.

The patient without a history of fractures was firstly sent for densitometric examination at the age
of 48 by a pulmonologist because of chronic obstructive pulmonary disease (COPD).

Due to the low bone density in the osteoporosis zone according to T-score antiresorptive therapy
with bisphosphonates was started. Laboratory examination focusing on bone turnover markers was
not performed.

In the last 7 years, she had suffered four atypical fractures of the left and right femur.

Anamnesis

The patient has been monitored for impaired glucose tolerance from 61 years, in cardiology with
mitral regurgitation, dilatation of the left atrium, A-V block Il. stage from 44 years. From the age of
18 she has been treated for chronic obstructive pulmonary disease. She has been followed for renal
tubular dysfunction and frequent urinary tract infections. Renal colic appeared twice in her life. She
was firstly examined for joint pain and back pain of lumbar spine by orthopaedist in 47 years of age.

Menarche arrived at the age of 14. She gave birth twice, spontaneously, breast feeding for 6 months
with each child. Menopause occurred at the age of 50. She hasn’t used corticoids systemically. She
is a non-smoker and doesn’t drink alcohol.

Family history with a focus on osteoporosis was negative.

Antiresorptive treatment with bisphosphonates started in 48 years and was interrupted at the age
of 63 years when the patient first came to the osteological outpatient clinic (on the recommenda-
tion of a rehabilitation doctor). During this period, she suffered four fractures of femurs - two of the
right and two of the left femur, and a fracture of distal forearm. She was treated with ibandronate
(for three years), alendronate (for 10 years) and again with ibandronate (over three years), with short
pauses (usually three months) after surgical treatment of fractures.

The first fracture of the proximal left femur and the right forearm occured at the same time - nine
years after starting treatment with ibandronate. The second fracture of the femur - atransverse
fracture in the diaphysis on the left, happened 13 years from the onset of therapy. At the same year,
a subtrochanteric fracture of the right proximal femur appeared. Three years later (16 years after the
start of treatment), the patient suffered a fracture of the right femoral diaphysis. The fractures were
indicated for surgical treatment. All fractures were retrospectively evaluated as low-energy accord-
ing to a detailed history. See Fig. 2-5.
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Fig. 2 A-D. X-rays of the first atypical fractures of the proximal left femur — A and simultaneously the right forearm - B.
Nailing of the left femur by proximal femoral nail (PFN) - C and plate osteosynthesis of the right distal forearm - D.

Laboratory examination was performed during the first examination at the osteological outpatient
clinic at 64 years of age in January 2020: Erythrocyte sedimentation rate, blood count, Ca, P levels,
liver parameters, protein electrophoresis were in normal reference range. Slightly lower glomerular
filtration rate was observed. Parathyroid hormone level was just above reference range, vitamin D
was within normal range. Markers of bone formation were increased, markers of osteoresorption
were in the upper reference range.
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Fig. 2 A-D. X-rays of the first atypical fractures of the
proximal left femur - A and simultaneously the right
forearm - B. Nailing of the left femur by proximal femoral
nail (PFN) — C and plate osteosynthesis of the right distal
forearm - D.
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Fig. 3 A, B. Transverse fracture in the diaphysis of the
left femur at the distal end of PFN followed four years
after the previous fracture — A. Prolonged healing of this
fracture on reconstructive femoral nail (PFN long) nine
months after surgery - B.

Densitometric examination proved osteoporosis in lumbar spine and osteopenia of distal 1/3 of
left forearm according to T-scores. Proximal femurs due to the presence of OS material were not
evaluated.

X-ray examination of the spine ruled out osteoporotic vertebral fractures but proved spondylosis
of thoracic spine and ventral spondylolisthesis of vertebral body L5 (15t-2"d degree according to
Meyerding) (Fig. 6).
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Fig. 4 A, B. Fracture of the right proximal femur (subtro-
chanteric region) in the same year - A. Note: Arrow shows
remodelling of an atypical fracture at the distal end of the
diaphysis in the external cortical bone, which escaped
the attention of the radiologist. Osteosynthesis of the
fracture by PFN - B.

220 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 2 / POHYBOVE USTROJI, ro¢nik 27, 2020, ¢. 2



Fig. 5 A, B. A fracture of the right femoral diaphysis after
3 years — A, osteosynthesis with reconstructive femoral
nail (PFN long) - B.
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Fig. 6 A, B. X-rays of the spine, lateral projection: kyphosis and spondylosis of thoracic spine — A and ventral spondy-
lolisthesis of vertebral body L5 (1-2"d degree according to Meyerding) - B.
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Bisphosponate therapy was definitively discontinued when a diagnosis of an atypical femoral frac-
ture had been confirmed. We recommended to continue the supplementation of vitamin D and
calcium and physiotherapy treatment.

DISCUSSION

Known risk factors for AFF include the use of bisphosphonates (especially > 4 years), denosumab
and other antiresorptive formulations (odanacatib, romosozumab). The use of glucocorticoids,
Asian origin (people living in Europe and North America), varosity of the femoral neck and overload
of one leg (10) also increase the risk of AFF. Persons with AFF are on average younger than those
who suffer from a hip fracture. Contrary to previous opinions, the use of proton pump inhibitors
(PPIs), type 2 diabetes mellitus and rheumatoid arthritis are very weak predictors of AFF (2).

Discontinuation of bisphosphonates leads to a rapid and significant reduction in the risk of AFF — by
70% after 1 year without bisphosphonates (15)

The treatment of AFF is surgical, by means of intramedullary nailing (5). In the case of an incomplete
atypical femur fracture with minimal difficulty and a small refractive lineage at X-ray, relief of the
affected limb for 2-3 months is sufficient. If it is an advanced incomplete AFF then a prophylactic
intramedullary nailing is suitable (4, 7).

In these cases, we should prefer PFN long to prevent a possible next fracture at the distal end of the
PFN as we documented at presented case.

Anyway, primarily bisphosphonate administration should be discontinued and adequate calcium
and vitamin D supplementation continued. Postoperative administration of teriparatide, if indi-
cated, is the most beneficial possible treatment option (17).

CONCLUSION

Atypical femoral fracture is arare serious complication of a long-term antiresorptive therapy of
osteoporosis.

When examining a patient with a femoral fracture (during admission to an orthopaedic trauma
centre), the medical history should be focused on both the circumstances of the injury to exclude
a low-energy fracture and osteoporosis treatment by antiresorptive drugs.

Any suspected atypical fracture is a reason for examination by osteologist especially after five or
more years of antiresorptive drug treatment.
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Evidence or only suspicion of an atypical fracture on one leg is an indication for X-ray (CT or MRI)
examination of the contralateral femur (or tibia).

For verified or only suspected atypical fracture of the femur, the femoral reconstructive nail is
a method of choice.

REFERENCES

1.

ASPENBERG P, SCHILCHER J. Atypical femoral fractures, bisphosphonates and mechanical stress. Curr
Osteoporos Rep. 2014;12(2):189-93.

BLACK DM, ABRAHAMSEN BO, BOUXSEIN ML, EINHORN T, NAPOLI N. Atypical Femur Fractures — Review of
epidemiology, relationship to bisphosphonates, prevention and clinical management. Endocrine Rev 2019; DOI:
10.1210/er. 2018-0000

BLACK DM, GEIGER EJ, EASTELL R, VITTINGHOFF E, LI BH, RYAN DS, DELL RM, ADAMS AL. Atypical Femur
Fracture Risk versus Fragility Fracture Prevention with Bisphosphonates. N Engl J Med. 2020 Aug 20;383(8):743-
753. PMID: 32813950, DOI: 10.1056/NEJM0a1916525

FOWLER JR, MD, CRINER K, CRAIG MR. Prophylactic Intramedullary Fixation for Bisphosphonate-related
Subtrochanteric Stress Fracture. Orthopedics. 2012;35(6):€954-€957 https://doi.org/10.3928/01477447-
20120525-41

GITHENS, M, GARNER, MR, FIROOZABADI, R. Surgical management of atypical femur fractures associated with
bisphosphonate therapy. J Am Acad Orthop Surg 2018; 26: 864-871.

GIUSTI A, HAMDY NA, PAPAPOULOS SE. Atypical fractures of the femur and bisphosphonate therapy: A syste-
matic review of case/case series studies. Bone 2010; 47: 169-180.

CHANG-WUG O, JONG-KEON O, KI-CHUL P, JOON-WOO K, YONG-CHEOL Y. Prophylactic Nailing of Incomplete
Atypical Femoral Fractures. Sci World J 2013; http://dx.doi.org/10.1155/2013/450148.

ISAACS, JD, SHIDIAK L, HARRIS IA et al. Femoral Insufficiency Fractures Associated with Prolonged
Bisphosphonate Therapy. Clin Orthop Relat Res 468, 3384-3392 (2010). https://doi.org/10.1007/511999-010-
1535-x

KHAN M, CHEUNG AM, KHAN AA. Drug-related adverse events of osteoporosistherapy. Endocrinol Metab Clin
North Am2017; 46: 181-192.

KHOSLA S, BURR D, CAULEY J, DEMPSTER DW, EBELING PR, FELSENBERG D, GAGEL RF, GILSANZ V, GUISE
T, KOKA S, MCCAULEY LK, MCGOWAN J, MCKEE MD, MOHLA S, PENDRYS DG, RAISZ LG, RUGGIERO SL, SHAFER
DM, SHUM L, SILVERMAN SL, VAN POZNAK CH, WATTS N, WOO SB, SHANE E; American Society for Bone and
Mineral Research. Bisphosphonate-associated osteonecrosis of the jaw: report of a task force of the American
Society for Bone and Mineral Research. J Bone Miner Res. 2007; 22: 1479-91.

MARIK I, HYANKOVA E, MARIKOVA A. Floridni vitamin D deficitni kfivice u batolete mulata: diagnostika, prabéh
a léceni. Pohybové Ustroji, 12,2005, ¢.142, s. 34-50.

ROSA J, BOUDA V, KASALICKY P.: Lé¢ba inkompletni atypické fraktury femuru teriparatidem: kazuistika. Clinical
Osteology 2020; 25(2): 93-98

224 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 2 / POHYBOVE USTROJI, ro¢nik 27, 2020, ¢&. 2


https://doi.org/10.1056/nejmoa1916525
https://doi.org/10.3928/01477447-20120525-41
https://doi.org/10.3928/01477447-20120525-41
http://dx.doi.org/10.1155/2013/450148
https://doi.org/10.1007/s11999-010-1535-x
https://doi.org/10.1007/s11999-010-1535-x
https://www.clinicalosteology.org/casopisy/clinical-osteology/archiv-cisel/2020-2-30
https://www.clinicalosteology.org/casopisy/clinical-osteology/archiv-cisel/2020-2-30

ROSA J, PALICKA V, BYMA S.: Osteopordza. Doporué¢ené diagnostické a terapeutické postupy pro vieobecné
praktické lékare. 2018. https://smos.cz/doporucene-postupy/#page-content

SHANE E, BURR D, ABRAHAMSEN B, et al. Atypicalsubtrochanteric and diaphysealfemoralfractures: Second
report of a task force of the American society for bone and mineral research. J Bone Miner Res 2014;29:1-23.
https://asbmr.onlinelibrary.wiley.com/doi/epdf/10.1002/jbmr.1998

SCHILCHER J, KOEPPEN V, ASPENBERG P, MICHAELSSON K. Risk of atypical femoral fracture during and after
bisphosphonate use. Full report of a nation wide study. Acta Orthop 2015; 86:100-107.

RIZZOLI R, AKESSON K, BOUXSEIN M et al. Subtrochanteric fractures after long-term treatment with bis-
phosphonates: a European Society on Clinical and Economic Aspects of Osteoporosis and Osteoarthritis, and
International Osteoporosis Foundation Working Group Report. Osteoporos Int 22, 373-390 (2011). https://doi.
org/10.1007/s00198-010-1453-5

YOON BH, KIM KC. Does Teriparatide Improve Fracture Union?: A Systematic Review. J Bone Metab. 2020
Aug;27(3):167-174. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7571240/

Author’s adress:
Olga Hudakova, MD, PhD
e-mail: o.marikova@email.cz

225 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 2 / POHYBOVE USTROJ, ro¢nik 27, 2020, €. 2


https://asbmr.onlinelibrary.wiley.com/doi/epdf/10.1002/jbmr.1998
https://doi.org/10.1007/s00198-010-1453-5
https://doi.org/10.1007/s00198-010-1453-5

Odborna spole¢nost ortopedicko-proteticka CLS J.E. Purkyné & Spole¢nost pro pojivové tkané CLS J.E. Purkyné
Vas srde¢né zvou na symposium
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téma
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SPOLUPRACE 5 - ADAPTACE

sekce:

1. ZKRATY DOLNi KONCETINY - PRISTUP K DIAGNOSTICE A LECBE
2.VROZENE A ZiSKANE VADY POHYBOVEHO USTROJi, OSTEOLOGICKA PROBLEMATIKA
3. ORTOPEDICKA PROTETIKA V KLINICKE PRAXI
4. RUZNE

Symposium patfi mezi vzdélavaci akce zafazené do registru kontinualniho vzdélavani podle Stavovského predpisu ¢. 16 CLK

Symposium se bude konat:

6. 3. 2021 (10.00-16.00 hod) formou online pfenosu
z Lékaiského domu v Praze 2, Sokolska 31

Organizatofi symposia:

MUDrY. Petr Krawczyk
predseda Ortopedicko-protetické spole¢nosti CLS JEP z.s.,, PROTEOR CZ s.r.0., NZZ Ostrava, e-mail: petr.krawczyk@seznam.cz
&
Prof. MUDY. Ivo Mafik, CSc.
predseda Spole¢nosti pro pojivové tkané CLS JEP z.s., Fakulta zdravotnickych studii Zapadoceska universita v Plzni,
Ambulantni centrum pro vady pohybového aparatu s.r.o., Olsanska 7, 130 00 Praha 3, e-mail: ambul_centrum@volny.cz

Program a abstrakta prednéasek v digitaini formé budou uvefejnéna v Suplementu 28, 1/2021 ¢asopisu Pohybové ustroji —
pokroky ve vyzkumu, diagnostice a terapii. (www.pojivo.cz)

©
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INFORMACE O SPOLECNOSTI PRO POJIVOVE TKANE CLS
J. E. PURKYNE (SPT)

Vazena pani kolegyné, vazeny pane kolego,

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

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

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

SPT organizuje béhem kazdého roku alespor dvé odborna a spolecenska setkani, kde vedle odbor-
nych piinost je kladen dtraz také na spolecenské — pratelské diskuse vsech vas, ktefi nechtéji stag-
novat a ktefi nechtéji premyslet o novych poznatcich izolované a osamocené.
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Pro uhrazeni nejzédkladnéjsich nakladd na korespondenci se ¢leny spole¢nosti, jejich informovanost
a poradani odbornych kolokvii, symposii a spole¢enskych odbornych setkani byl stanoven roéni
clensky prispévek pro aktivni kolegyné a kolegy 200 K¢ a pro studenty a diichodce 100 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

229 | LOCOMOTOR SYSTEM vol. 27, 2020, No. 2 / POHYBOVE USTROJI, ro¢nik 27, 2020, ¢. 2



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 lékarské spole¢nosti J.E. Purkyné (SPT CLS JEP)

s hlubokym zarmutkem oznamuje,

Ze v nedéli 3. ledna 2021 zemfel po dlouhé tézké nemoci ve véku 80 let pan
doc. MUDr. Vladimir Kriz

zakladajici ¢len ¢asopisu a ¢len redakéni rady recenzovaného ¢asopisu Pohybové ustroji — pokroky
ve vyzkumu, diagnostice a terapii.

Docent Kfiz zasvétil svij zivot oboru rehabilitace. Jako jeden z prvnich atestoval z Iékafského oboru
fyzioterapie, balneoterapie a lécebna rehabilitace (FBLR) po jeho osamostatnéni z oboru télovy-
chovné lékafrstvi (TVL) v r. 1973. Na zakladé své praxe v oboru TVL (atestace v r. 1967, asistent sub-
katedry télovychovného Iékafstvi ILF Praha) a zkuSenosti s rehabilitaci sportovcd, i zvlastni télesnou
vychovou télesné postizenych byl v r. 1973 zvolen do funkce primate a teditele RU Kladruby. Jako
priméar zde vedl ortopedické oddéleni o 120 lizkach a realizoval zde své vize rozvoje oboru FBLR.
Z Gstavu, ktery byl dfive povéstny dlouhymi ¢ekacimi lhitami se mu se spolupracovniky podafilo
vybudovat pracovisté na svétové urovni, které bylo chloubou ¢s. zdravotnictvi. Po sametové revo-
luci po konkurznim fizeni se stal vedoucim nové Katedry rehabilitace FTVS UK Praha, ktera zahdjila
vyuku v r. 1990. Na FTVS obhdjil habilitaci a byl jmenovan Karlovou univerzitou docentem v oboru
rehabilitace.

V 1. 1992 se zaslouzil z pozice primére o koncepci nové zfizeného détského rehabilitacni oddéleni
Ministerstvem zdravotnictvi CR v nemocnici v Kostelci nad Cernymi lesy, kde se rehabilitovaly
déti s vrozenymi i neuroortopedickymi vadami pohybového Ustroji a po operacich srdec¢nich vad.
Pripravovany projekt ,Komplexni péce o déti s vrozenymi a ziskanymi vadami pohybového ustroji
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pod jednou stfechou” se bohuZel doc . Kfizovi a nékolika zfizovatelim nové nemocnice nepodafilo
prosadit.

Po roce 1993 doc. KFiz s manzelkou Miroslavou vybudovali v Kostelci n. C. I. privatni Centrum medi-
cinské rehabilitace (CeMR), kde poskytovali rehabilitaci pro dospélé i déti az do roku 2019.

Mnoho let pracoval ve vyboru spole¢nosti Rehabilita¢ni a fyzikalni mediciny CLS JEP a v oborové
komisi pro FBLR Ceské Iékaiské komory (nékolik obdobi byl ve funkci pfedsedy obou téchto spo-
le¢nosti).

Doc. Kfiz za svého aktivniho pulsobeni ziskal fadu ocenéni (napt. od Svazu Invalidnich sportovcl
CSTV, za préci v International Organization for Sport of Disabled a dal3i). Za monografii,Rehabilitace
a jeji uplatnéni po Urazech a operacich” (Avicenum, 1986) dostal cenu odborné spole&nosti CLS JEP
a Viyboru sekce pro védeckou a odbornou literaturu Ceského literarniho fondu.

V roce 2010 byl ocenén cestnou medaili za zésluhy o rozvoj oboru a védy od Spolec¢nosti pro poji-
vové tkané CLS J.E. Purkyné.

Cest jeho pamatce!

Spole¢nost pro pojivové tkané CLS JEP

Pozn.: Odborny Zivotopis pana doc. MUDr. Vladimira Kfize byl publikovan pfi pfilezitosti jeho
70. zivotniho jubilea v ¢asopisu Pohybové ustroji, 17,2010, ¢. 3-4, s. 324-328. (PU_34_2010web.pdf)

Pozn. Aredl kostelecké nemocnice (plivodné plicni sanatorium) byl az do kvétna 1991 vyuzivan jako
nemocnice okresniho typu sovétskymi vojsky dislokovanymi na uzemi CR. Rehabilitaéni oddéleni
nemocnice v Kostelci nad Cernymi lesy bylo od roku 1991 vyznamnym rehabilitaénim zafizenim
zvl&sté pro télesné postizené déti. V roce 2000 byla NsP v Kostelci zrusena zfizovatelem.
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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 250 slov), ktery ma informovat o cilech, metodach,
vysledcich a zavérech prace, doplnény prekladem do anglictiny. Za nim pfipojte nejvyse Sest kli-
covych slov v ¢estiné resp. anglictiné.

Vlastni text je u pivodnich praci obvykle rozdélen na 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, *.pdf).

Pojmenovani soubori

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

LITERATURA

Seznam odkazUl na literaturu se pfipoji v abecednim poradi na konci textu. Odvolani na literaturu
uvadéjte ve vlastnim textu ptislusnymi cisly v kulatych zavorkach.

V seznamu citované literatury uvadéjte udaje o knihach v pofadi: pfijmeni a inicidly prvnich tfi auto-
r0 s ptipadnym dodatkem et al’, nazev knihy, porfadi 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 ¢asopist uvadéjte timto zptsobem: pfijmeni a inicidly prvnich tfi autord (u vice autord
vlozte za jménem tfetiho autora et al., za jmény autord nemusi byt tecky), ndzev ¢lanku, nézev ¢aso-
pisu nebo jeho uznavand 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 tii autor(i, nazev
¢lanku, editor, ndzev sborniku, dil, misto, nakladatelstvi a rok vydani, strany ve sborniku (knize):
Mafik I, Kuklik M, Brizek J. Evaluation of growth and development in bone dysplasias. In: Hajnis K.
ed. Growth and Ontogenetic Development in Man. Prague: Charles University, 1986, s. 391-403.
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KOREKTURY

Redakce povazuje dodany rukopis za konec¢né znéni prace. Vétsi zmeény pfi korekturach nejsou
piipustné. Prosime, aby autofi peclivé zkontrolovali text, tabulky a legendy k obrazkim. Pro zkra-
ceni publika¢ni Ihlty je mozno 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. Korektury prosim provadéjte s vyuzitim korekturnich nastroji v programu
Acrobat Reader. Prosime o co nejrychlejsi zpétnou vazbu redakci ¢asopisu.

ADRESA PRO ZASILANI PRISPEVKU

Rukopisy zasilejte na adresu:

Prof. MUDr. Ivo Mafrik, CSc.

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

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

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

MANUSCRIPT REQUIREMENTS

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

The second page should contain a short Abstract(up to 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 *.pdf. Figure legends should be provided for all illustra-
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tions on a separate page and grouped in numerical order of appearance. On the back of figures,
their number and name of the author should be indicated.

REFERENCES

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

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

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

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

Manuscripts and contributions should be sent to the Editor-in-chief:
Professor lvo Mafik, M.D., Ph.D.

Ambulant Centre for Defects of Locomotor Apparatus

Ol3anska 7

130 00 Prague 3

Czech Republic

Phone: (+420) 222 582 214

e-mail: ambul centrum@volny.cz
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