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REVIEW ARTICLE

COMPREHENSIVE TREATMENT
OF SPINAL TUBERCULOSIS

Mohamed AlamEldin
Sohag University Hospital, Sohag, Egypt
E-mail: alameldeen124@hotmail.com

Key words: tuberculous spondylodiscitis - anterior instrumentation - strut grafting -
kyphosis

Figure 1. Female patient 53 years old with Potts disease affecting D 8, 9, 10 vertebrae
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Figure 2. Preoperative lateral view X-ray, MRI showing destroyed vertebrae and cold abscess

Background

Tuberculosis is once more widespread
with an estimated world wide total of 8 mil-
lion new cases in 1990. Spinal tuberculosis
accounts for about 2 % of cases of tubercu-
losis. Specific and effective chemotherapy
is now the mainstay of treatment. There is
considerable agreement in the literature
on the indications for surgical treatment
of tuberculous spondylodiscitis. An ante-
rior approach usually is recomm ended
for debridement and bone grafting. There
are controversy concerning anterior instru-
mentation in the surgical management of
spinal tuberculosis because of the risk of
persistence and recurrence of infection.

Objective

To evaluate the results of one-stage
interbody autografting and anterior plating

in the surgical management of dorsolum-
bar spinal tuberculosis.

Indications

Definitive treatment of dorsolumber
spinal tuberculosis using anterior debride-
ment, autograft and anterior plating.

Methods

Over the last four years, 18 patients
with dorsolumbar spinal tuberculosis were
treated using anterior debridement, auto-
graft and anterior plating to evaluate the
results of one-stage interbody autografting
and anterior plating in the surgical manage-
ment of dorsolumbar spinal tuberculosis.
They were 10 men and 8 women, aged
from 22 to 55 years (mean 36 years). The
involved spines included thoracic spine
(11), thoracic-lumbar spine (1), and lum-
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bar spine (6). MRI showed evident collapse
of the vertebrae because of tuberculous
destruction and paravertebral abscess.
Neurological deficits were found in 6 pati-
ents. One case was graded B, two cases
were graded C, and three cases were gra-
ded D according to Frankel classification.

Technique

Before surgery, patients received stan-
dard anti-tuberculosis chemotherapy for 2
to 3 weeks. Retroperitoneal or extrapleural
approach was chosen according to the
tuberculosis lesion segment. Anterior radi-
cal debridement, iliac or rib autografting
and anterior plating was used

Postoperative management

Anti-tuberculosis chemotherapy was
continued for at least 9 months, and the
patients were supported with thoracolum-
bosacral orthosis for 6 months after sur-
gery. All patients were followed up for an
average of 18 months. On each assessment,
data related to drug regimen and its side
effects if any, abscess or sinus formation,
improvement of back pain and tenderness
were recorded.

Postoperative neurological assessment
was reported and compared with the pre-
operative state The activity of the disease
was assisted by ESR at monthly intervals
for the first 3 months, then once every
3 months during the first year, and every
6 months until the final follow up.

Anteroposterior and lateral radiogra-
phs of the spine were obtained each visit

Figure 3. Follow up X-rays 6 months after surgery
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and studied for the angle of kyphosis and
the progress of healing.

Results

All cases were healed without any
recurrence of tuberculosis. Spinal fusion
occurred at a mean of 4 months after sur-
gery. All patients with neurological deficits
showed obvious improvement. No implant
loosening or deep wound infection were
noted. During the follow-up period, a mean

Figure 4. Good function of the patient

of 16 degrees of kyphosis correction was
achieved after surgery. There was a mild
loss (2 degrees - 5 degrees) of kyphosis
correction during follow-up period

Complications

- One superficial wound infection
which responded to parenteral anti-
biotics

- Backing out of screws in 1 patient

- Transient dysaesthesia in the distribu-
tion of the genitofemoral nerve in one
patient (it was repaired immediately).
None of the patients had an iatrogenic

neurological injury, vascular injury or loo-

sing of the hardware other than in one
patient with backing out of the screw. None
of the implants needed to be removed.

Conclusions

This study concluded that anterior pla-
ting with anterior autologous strut grafting
following anterior radical debridement is
a safe and good treatment option with
high correction rate, and high fusion rate
in treatment of thoracic and lumbar spine
tuberculosis.
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BLOUNT DISEASE - ETIOLOGY
ACCORDING TO LUBLIN
OBSERVATION - CONNECTION
WITH THE ,,SYNDROME

OF CONTRACTURES AND
DEFORMITIES” OF PROF.
HANS MAU. TREATMENT AND
PROPHXYLAXIS AS A VERY
EARLY PREVENTIVE PROGRAM
AGAINST GONARTHROSIS

Karski T., Karski J., Matuszewski L., Katakucki J.
Chair and Department of Pediatric Orthopedics
and Rehabilitation

Medical University of Lublin / Poland

20-093 Lublin, Chodzki 2 Street

tel. /fax 0048 / 81 / 741 56 53

E-mail: tkarski@dsk.lublin.pl
www.ortopedia.karski.lublin.pl

Introduction

The varus deformity of lower extremi-
ties is a cosmetic problem in children. If
not treated properly it leads with time to
large joint pains and insufficiency in adults
and to serious problem of gonarthosis of
many people in many countries.

Etiopathogenesis of Morbus Blount

In many books till now the Morbus
Blount is described as necrosis of grow-
th plate in medial part of tibia or both
tibias. In Lublin we described the etiology
of this deformity (I Karski, Z. Drabik,
J. Karski, E. Agbemey: Osteotomien in
der Behandlung von Kindern mil Crura
vara (M. Blount) Orthop. Praxis, Heft 9,
September 1994, 582-585). The etiological
causes are as follows:

a) oo large varus deformity in new-
borns (syndrome of contractures and
deformities - Hans Mau, T. Karski);

b) too early standing and walking of
babies, already in 7-8 month of life;

c) overweight;

d) insufficiency in Vit. D3 intake.

At the beginning every case of Morbus
Blount is bilateral. Later because of various
“standing” and “sitting” positions - good or
wrong - at different children one leg axis
can be corrected spontaneously.

Method of treatment

Since the beginning of activities of our
University OrthopedicDepartmentinLublin
in 1954 (Organizer and Head of Orthopedic
Department: Prof. S. Piatkowski) many chil-
dren with Morbus Blount underwent corre-
ctive osteotomies of tibia and fibula.
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Since 28 years we introduced new
easy and effective conservative method.
Studying the Wolffe-Delpeche law (Polish
orthopaedicliterature) or Heuter-Volkmann
law (English orthopaedic literature) we
noticed that if we minimize all the cited
above causes we will notice with passing
time spontaneous correction of axis of legs
without necessity of operative procedu-
res(!). Our conservative method: we give
the children high but proper doses of Vit.
D3 - 5-8 (sometimes more) drops per day
(the best Vigantol), we advise total limi-
tation of child’s walking and standing for
6-8-10 months for every day (carrying on
hands or in wheelchair, playing on floor or
in bed), we advise body weight reduction.

The proper age of child for such treat-
ment is from 1% to 2,5-3 years of life. In
some children we advise corrective ort-
hoses (soft-cast). Older children require
operative procedures as before.

Discussion and Conclusion

The authors conclude that this “non
operative early treatment” is an easy and
effective method of treatment of Morbus
Blount in very young children. In years
1954-1980 we operated 1-3 children per
month, now after introduction of our con-
servative method we operate 1-3 children
per year. Our method is an effective prote-
ction against knee insufficiency and gonar-
throsis in adults which is so important in
“Bone and Joint Decade 2000-2010".

GENUA VALGA AND SUBLUXATION
OF PATELLO-FEMORAL

JOINT - CONTRACTURE OF
TRACTUS ILLOTIBIALIS IN

THE DEVOLOPMENT OF THESE
DEFORMITIES. EASY OPERATIVE
PRCEDURE AS A VERY EARLY
PREVENTIVE PROGRAM AGAINST
ARTHROSIS OF PATELLO-FEMORAL
JOINT (NEXT OBSERVATION)

Karski J., Katakucki J., Karski T., Matuszewski L.
Chair and Department of Pediatric Orthopedics
and Rehabilitation

Medical University of Lublin / Poland

20-093 Lublin, Chodzki 2 Street

tel. /fax 0048 / 81 / 741 56 53

E-mail: tkarski@dsk.lublin.pl
www.ortopedia.karski.lublin.pl

Introduction

The knee joint is not only the biggest
joint of human body, but it is also the most
sensitive joint which gets overstressed or
injured easily. Any pathology of knee joint
in childhood may lead to gonarthrosis and
arthrosis of patello-femoral joint in adultho-
od. The habitual and recurrent dislocation
of the patella causes serious insufficiency
of the joint in consequence leading to the
necessity of surgical treatment.

Material

Tenyearsago (1997 - T. Karski) we intro-
duced new operative procedure for genua
valga. In the years 2000-2004 in Chair
and Department of Pediatric Orthopedics
and Rehabilitation of Medical University of

ambul_centrum@volny.cz 303



Lublin were performed surgical “iliotibial
band release” in 70 children as treatment of
valgus of the knee (40 patients), valgus of
the knee with subluxation of the patella in
extension of the knee (18 patients), valgus
of the knee with hyper-pressure of patella
syndrome (11 patients) and in one case
(1 patient) knee valgus after inflammatory
in newborn period.

Technical information about
the procedure

In all cases the surgical release of the
iliotibial band was performed. The incision
was 5-7 cm over the joint space on the
lateral-central side of the thigh. The leng-
th of the incision was 5 cm. Immediately
under the skin and fat we see fascia lata
and tractus iliotibilalis. The fasciotomy of
the fascia lata and tractus iliotibialis was
made in “Z” shape which protects against
muscular hernia. During the incision we
often hear scratching sound of separated
tissues of iliotibial band. Authors perfor-
med follow up examinations (from 3 to 36
month postoperatively) in 45 patients (77
legs). In the group of subluxation of the
patella with knee valgus the effectiveness
of this method was estimated at 78 %. In
the lecture we present recent clinical data
of operated children.

Discussion and Conclusion

The authors conclude that surgical rele-
ase of iliotibial band is a very easy and
effective method of treatment of knee val-
gus, patella subluxation and hyper-pressure
syndrome of the patella. It is a protective
procedure against knee insufficiency and
gonarthosis in adults which is so important
in “Bone and Joint Decade 2000-2010".

ORIGINAL ARTICLE

WHY THE BLIND CHILDREN

DO NOT HAVE “THE SO-CALLED
IDIOPATHIC SCOLIOSIS”?
EXPLANATION OF BIOMECHANICAL
ETIOLOGY OF THREE GROUPS

OF SCOLIOSIS (2001-2007) -
IMPORTANCE OF GAIT AND
“STANDING POSITION” IN
DEVELOPMENT OF SPINE
DEFORMITY

Karski T., Matuszewski L.

Chair and Department of Pediatric Orthopedics
and Rehabilitation

Medical University of Lublin / Poland

20-093 Lublin, Chodzki 2 Street

tel. /fax 0048 / 81 / 741 56 53

E-mail: tkarski@dsk.lublin.pl
www.ortopedia.karski.lublin.pl

Introduction

Through many years etiology of so-cal-
led idiopathic scoliosis (“adolescent idiopa-
thic scoliosis” - AIS) was unknown. In past
years lack of etiology meant lack of causal
prophylaxis and lack of proper exercises
for treatment for children with beginning
of scoliosis.

Biomechanical etiology of
scoliosis. Material and results

Biomechanical reasons of scoliosis
were described in 1995 in Lublin/Poland
(first lecture - Hungarian Orthopedic
Congress in Szeged in June 1995). In next
years (1997-2007) the knowledge about
the problem of scoliosis was enlarged and
concrete proven. This gave basis for new
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etiopathological (epg) classification of sco-
liosis (see below). Each type of scoliosis
begins as the child starts to stand and to
walk in 2-3-4 year of life! Material for
research were 1450 children in age from
3 to 18 years.

Three models of development
of scoliosis

Etiological factor found in children
is limited adduction or abduction con-
tracture of right hip (often with flexion
and external rotation contracture). Next
in development of spine deformity is
asymmetry of movements between right
and left hip which influences growth
of spine through “asymmetrical loading
during gait” and stand position “at ease”
only on the right leg which means also
asymmetrical loading.

Which children and in which
countries do not have so-called
idiopathic scoliosis? Why the blind
children do not have this spine
deformity?

Biomechanical models of scoliosis give
answers to many questions. First explanati-
on is that scoliosis develops in context of
“gait” and of “standing position “at ease” on
the right leg. It was confirmed in October
2006 by Professor Josef Hyanek - bioche-
mical doctor & pediatrician from Prague/
Czech Republic (during Prague-Sydney-
Lublin Symposium - Organizer Prof. Ivo
Marik): he during his stay in Mongolia/Asia
for 2 years never noted scoliosis in chil-
dren. Why? - my answer - “because in
children in Mongolia does not react the
“biomechanical model of development of

scoliosis”. The children in Mongolia mostly
ride on horses and they do not walk”.

There was also question (Professor
Veikko Avikainen from Finland and
Professor Jacques Boulot from France -
discussion on International Orthopaedic
Congress in Cairo - 4-9. 12. 2006) why
there is no scoliosis in blind children? My
answer from January 2007: blind children
walk differently than children who see
normally and because of this - they do not
have scoliosis. Blind children walk without
“eye control” but with the big “thinking-
-muscles control”, with careful every step,
which changes “the manner of walking”.
Their walk is with short steps, slowly and
with “great caution” and without normal
lifting of legs. Also ophthalmologists (Dr
Jolanta Karska) confirm that blind chil-
dren in Outpatient Clinics stand mostly
carefully in abduction, with loading sym-
metrically on both legs what protects aga-
inst scoliosis.

Conclusions

1. Etiology ofso-calledidiopathicscoliosis
is strictly biomechanical. Connection
with right hip contracture/limitations
resulting in asymmetry of walking,
asymmetry of loading and asymmetry
of growth of pelvis and of spine. The
asymmetry is connected with the “syn-
drome of contractures” described by
Prof. Hans Mau.

2. There are three groups (“S” scoliosis -
I epg, “C” scoliosis - II/A epg & “S”
scoliosis - II/B epg, “I” scoliosis - III
epg) of development of these secon-
dary spine deformities depending on
range of asymmetry of movements of
hips (biomechanical models of deve-
lopment of scoliosis), connected with
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1" Etiopathological Group

LEFT HIPADDUCTION RIGHT HIPADDUCTION
45° / or more 45° / or more
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“S" scoliosis 1" epg / 3D / “lordoscoliosis”

GAIT & STANDING
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Figure 1 “S“ scoliosis 1%t epg / 3D / “lordoscoliosis*

Biomechanical models of movement of hips and its influences
on scoliosis

a) ,S” double scoliosis (I epg) figure 1. Development of both curves at the same
time. Biomechanical model: contracture in the right hip and full, very big movement
of left hip. Development of scoliosis through gait and permanent standing position “at
ease” on the right leg. Develops “S” double scoliosis with stiffness of spine, rib hump
on the right side. In some cases “lordoscoliosis”. Typical is progression.
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2" Etiopathological Group

LEFT HIPADDUCTION RIGHT HIPADDUCTION
45° / or more 45° / or more
30°/ 40° 30°/ 40°
15°/ 25° 3 15°/ 25°

0°/10° 0°
(-)5°/ (=) 10° (-)5°/(-) 10°

“S" scoliosis
11/ B epg

"C" scoliosis

I1/A epg 1D
STANDING

[1D or mixed]

STANDING
[Different “S" in |1 epg]
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[ | E el
Figure 2a “C“ scoliosis II / A epg 1D Figure 2b “S* scoliosis II / B epg [1D or mixed]
STANDING STANDING [Different “S“ in I epg]

b) ,,C” one curve scoliosis (II/A epg) figure 2a. Biomechanical model: in right hip

small limitation of movement, in left hip full, very big movement. Development of
scoliosis through permanent standing position “at ease” on the right leg. Firstly develo-
ps physiological deviation of lumbar spine to the left side and later “C” scoliosis. Older
patients are known in orthopedics through clinical signs of “degenerative scoliosis”.
This type is without progression.
“S” double scoliosis (II/B epg) figure 2b with thoracic curve as secondary deve-
lops at children with laxity or after wrong exercises. In this group we see the same
biomechanical model as in II/A epg - it means permanent standing position “at ease”
on the right leg. In this group no stiffness of spine, no large curves, no rib hump
which defers “S” scoliosis in II/B epg and “S” scoliosis in I epg. Some cases we can
name  kiphoscoliosis”. This type is without progression.
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3" Etiopathological Group

LEFT HIPADDUCTION RIGHT HIPADDUCTION
45° / or more 45° / or more
30°/ 40° 30°/ 40°
15°/ 25° 15°/ 25°
0°/10° 0°/5°/10°
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“Border-line scoliosis”

“1" scoliosis Ill epg. GAIT [2D or mixed]
Absent or slight curves or hump.
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Figure 3 “Border-line scoliosis®, “I* scoliosis III epg. GAIT [2D or mixed], absent or slight curves or

hump. Dominating “stiffness“ of spine and back pain

¢ ,I” scoliosis (III epg) figure 3 - scoliosis without curves b ut with large stiffness.
Biomechanical model: right hip contracture, left hip very small movement (October
2006). Development of scoliosis through gait. Firstly develops rotation deformity with
stiffness of spine. This type of scoliosis is without progression but with sport problems
in children and with back pain in adults. This type of scoliosis is confirmed by Prof. Keith
Luk and Prof. Kenneth Cheung in Hong Kong. Prof. Ian Stockes in USA also confirms this
type of deformity and indicates that this “I” scoliosis may help in differential diagnosis
of “back pain” in neurology, rheumatology, gynecology, cardiology, etc.
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gait and stand position “at ease” on the
right leg.

3. Even in case of “abduction contractu-
re and external rotation contracture
of right hip” but without “biomecha-
nical influences” occurring during
walking/gait and stand position “at
ease” - the scoliosis does not develop
(for example in blind children).
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Introduction

Dual-energy x-ray absorptiometry
(DXA) is widely used to measure bone
mineral density (BMD) for assessment of
skeletal health. The knowledge that peak
bone mass acquired in early adulthood
is an important determinant of lifetime
skeletal health, led to interest in evaluating
bone density in children. Accurate skeletal
assessment in children, however, has uni-
que challenges because DXA bone mineral
content (BMC) and BMD measurements
are influenced by bone size. Furthermore,
since growth rates vary among children as
well as over time for an individual child,
appropriate comparison with healthy, nor-

mally developing children (reference data)
is required.

Advances in lower dose fan-beam den-
sitometers combined with rapid, accurate
and precise acquisition have led to recent
breakthroughs in pediatric applications
with GE Lunar DXA systems.

Unique technology for accurate
and precise results

Key to appropriate skeletal assessment
in children, BMC and bone area measure-
ments should be highly accurate and pre-
cise while exposing the child to the lowest
possible X-ray dose. It is the unique under-
lying technology of Lunar DXA that fulfills
these requirements. An ultra-stable k-edge
filter technique along with an energy-sensi-
tive, direct-digital Cadmium-Zinc-Telluride
(CZT) detector provide superior measure-
ment precision at very low dose. Coupled
with a six-point calibration system, this
technique achieves measurement accura-
cy over a wide anthropomorphic range.
A transverse, narrow-angle, fan-beam scan-
ning technique with slight overlap of scan
images allows image reconstruction based
on computed tomography methodology
for accurate determination of bone area
and geometry measurements. Moreover,
advancements in pediatric spine, femur
and total body applications (GE Lunar
enCORE™ platform) have greatly simpli-
fied scan acquisition and ensure automated
scan analysis resulting in improved accura-
cy and precision.

Assessing pediatric development
The challenge of accurate interpretati-

on of a child’s bone density resides in the
fact that bone size and shape change in
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Figure 1: The GE Lunar DXA application pro-
vides complete pediatric assessment for enhan-
ced evaluation of growth and development:
(a & b) Skeletal Age and Pubertal Stages (c)
Height for age (skeletal length) [2]; (d) BMC for
bone area (bone mineralization) [2]; (e) Bone
area for height (overall skeletal size for stature)
[2]; (f) Lean body mass for height (muscle deve-
lopment) [8, 3]; (g) BMC for lean body mass
(muscle-bone balance) [8, 3].

the growing skeleton and that each child
displays a unique rate and timing of develo-
pment depending on the onset of puberty.
Several methods have been proposed to
assess pediatric developmental status. The
pubertal stage, also known as secondary
sexual development, is commonly assessed
by the Tanner scale based on visual asse-
ssment of the development of the exter-
nal features which distinguish men from
women. Others propose bone or skeletal
age to evaluate skeletal development of
a child (Greulich and Pyle [1], Tanner and
Whitehouse). Molgaard and co-workers, on
the other hand, introduced growth indices
to adjust for body and bone size for a better
understanding of bone health in growing
children. These indices include BMC adjus-
ted for bone area, bone area adjusted for
the child’s height, and height adjusted for
age, reflecting bone mineralization, overall
skeletal size, and skeletal length, respe-
ctively [2]. These indices, for example,
differentiate the healthy child who has low
BMD and BMC because of his small stature
(normal BMC for bone area, normal area
for height, low height for age), from the ill
child whose BMD and BMC are low becau-
se of a deficit in bone mineralization (low
BMC for bone area).

Body composition variables such
as lean mass also influence BMC in the
growing child. There is a strong relation-
ship, known as the muscle-bone balance,
between BMC and lean body mass (LBM)
in healthy children; bones adapt to mecha-
nical stresses imparted by skeletal muscles
by increasing BMC. Indices such as LBM
for height, and BMC for LBM may be used
to differentiate the child whose low BMC
is related to a deficiency of muscle mass
(low LBM/Ht, normal BMC/LBM, i.e. a se-
condary bone defect) from the child with
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normal lean mass (normal LBM/Ht) whose
low BMC (low BMC/LBM) is related to
a primary defect in bone mineralization
[3, 4]. A child with a normal LBM/Ht ratio
coupled with a normal BMC/LBM ratio has
normal muscle mass for body size and nor-
mal BMC for muscle mass.

The GE Lunar DXA pediatric total body
application has combined these approa-
ches to offer the clinician a powerful eva-
luation of the child’s growth and develop-
ment (Figure 1).

Appropriate comparison to
reference data

A useful way to assess mineralization of
the child’s skeleton is to compare the child’s
bone mineral density value (BMD) to that
of a healthy pediatric reference population.
This comparison should be expressed as
a Z-score, i.e. the number of standard devia-
tions (SD) below or above the normal value
for children of the same age and gender.
While routinely calculated for adults, appro-
priate comparison to the same age group
is not straightforward in children. Z-scores
linked to chronological age may lead to
misdiagnoses of children whose bone and
body size are large or small for their age.
Moreover, children with growth abnorma-
lities often show deficient BMD for chro-
nological age, but this deficit might be
a reflection of growth irregularities rather
than poor bone mineralization [6].

To address these issues, the GE Lunar
total body application allows comparison of
a child’s BMD results against both skeletal
and chronological age for gender-specific
reference populations. In addition, age-spe-
cific standard deviations should be used in
the reference population to better reflect
variability in growth stages. Studies have

demonstrated that age-specific standard
deviations allow for enhanced diagnostic
confidence for individual patients. 5, 6]

Furthermore, total body BMD and BMC
are strongly influenced by the contribution
of the high-density head region, especially
in younger children [9, 10]. At age 5 years
in normal children, a child’s head BMC
contributes as much as 45% of the total
body BMC. By age 19 years, head BMC con-
tributes only 15 to 20% of total body BMC.
Therefore, the sensitivity of total body
BMD in assessing skeletal status in children
could be improved with the use of total
body BMD excluding the principally cor-
tical, and thus less sensitive, head region
(subcranial BMD) [6].

The GE Lunar pediatrics application
provides total body Z-scores as well as
subcranial Z-scores which may be a more
sensitive indicator (Figure 2).

Future of DXA in pediatric skeletal
health

While DXA techniques provide images
of the scanned regions of interest, these
images are not used for diagnostic purpo-
ses since the image quality does not match
that of diagnostic imaging techniques.
With the introduction of the Lunar iDXA,
high definition, low dose DXA scan images
which are undistorted and display no mag-
nification error, are available for the first
time. This major breakthrough in image
quality opens opportunities to a whole
new range of applications where formerly
only other diagnostic imaging techniques
such as standard X-ray radiographs, CT,
and MRI could be applied. Possible future
developments could range from automated
bone age assessment up to the prognosis of
disorders of the locomotory system.
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Figure 2: GE Lunar pediatric application showing total body scan of a boy with Duchenne Muscular
Dystrophy; Z score presented including head (left panel) and excluding head (right panel).

Conclusion

In summary, the unique capabilities of
Lunar’s dual energy imaging technology
enables its clinical utility to be extended
into several new areas. High-resolution
image quality enables crisp bone edge dete-
ction even in the smallest children, and
body composition measurement expands
our understanding of a variety of disease
processes and therapeutic interventions.

Finally, as might be expected, new cli-
nical applications using DXA technology
continue to be developed for better unders-
tanding of how body composition and the
muscle-bone balance relate to health and

disease. With recent advanced technology
and new tools for pediatric assessment,
future advances in the areas of pediatric ske-
letal and metabolic health are anticipated.
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Introduction

Although most of studies concerning
osteoarthritis (OA) is focused in hip or
knee joints, erosive osteoarthritis (EOA) is
most frequently localized in proximal and
distal interphalangeal joints of the hands.
When compared with non-erosive form, in
presence of erosions there are much more
serious complications such as joint destruc-
tion and local inflammation processes in
joint compartments.

Our aim in this study was to monitor
and compare the selected biomarkers of
connective tissues in patients with hand
OA in effort to quantify and review the dif-
ferences between erosive and non-erosive
OA by means of laboratory assessment of
important indicators of connective tissue
remodelling and inflammation.

Patients and methods

In total 47 patients with hand EOA
(average age 64 years) and 24 with non-
-erosive OA (average age 62 years) were
followed-up.
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From the laboratory parameters we ana-
lysed levels of pentosidine (PEN) in serum
and urine by HPLC, urinary deoxypyridino-
line (DPD) by immunochemiluminiscence
method using IMMULITE analyser, serum
level of hyaluronic acid (HA) was mea-
sured by ELISA, C-reactive protein (CRP)
and total protein amount in serum as well
as urinary creatinine were determined by
means of biochemical analyzer Olympus
AU400. Within the longitudial study moni-
toring of OA progression and therapeutic
effects is intended as well as repeated with-
drawals of body fluids in 1 year intervals
for laboratory analysis.

Results

In case of EOA was observed incre-
ased remodelling activity of connective
tissues compared to OA without erosions.
Catabolic processes in bone and cartilage
in erosive form were reflected by mild
elevation of PEN levels such as representa-
tive of advanced glycation end-product and
significant increase of DPD compared with
non-erosive OA. In addition, in EOA was
statistically increased the concentration of
HA (two-fold) indicating local inflamma-
tion in affected joints, nevertheless there
was no difference in serum CRP between
both the OA groups.

Conclusions: Based on the above-men-
tioned results it is possible to assume
that there is a relationship between local
synovial inflammation, infliction of the
individual joint compartments and their
morphological changes. The selected bio-
markers can thus reflect the connective
tissue changes and can represent suitable
supplement to clinical and x-ray findings
when studying differences between erosi-
ve and non-erosive OA.

Supported by the Ministry of Health
of the Czech Republic - grant IGA No.
NR/8447-4 and research project No.
00023728.
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KRIVICE - STALE AKTUALNI
PROBLEM
RICKETS STILL ACTUAL PROBLEM

Marik I, Myslivec R., Mafikova A., Hyankova E.
Ambulantni centrum pro vady pohybového
apariatu
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Summary

The paper summarizes recent sub-
stantial knowledge on both rickets and
osteomalacia - pathogenetic congeneric
disturbance of calcium homeostasis main-
tenance caused by deficiency of vitamin
D and calcium in food at insufficiency of
sun shine. Convenient radio-clinical deve-
lopment and bone remodelling during
supplementation by vitamin D3 (chole-
calciferol), calcium and other calciotropic
drugs at the metabolic osteopathies should
be monitored by biochemical markers of
bone metabolism (ionized calcium, inorga-
nic phosphorus, total alkaline phosphatase
and its isoenzyme, osteocalcin, urine pyri-
dinoline and deoxypyridinoline). The case
reports demonstrate radio-clinical findings
and treatment results of acute vitamin D
deficiency rickets (VDR), hypophospha-
temic rickets and hypophosphatasia with
Looser’s zones. The authors point out
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the risk group of immigrants like gipsies,
Africans, Asians and their children living in
Czech Republic or in neighbouring states
and especially in the north of Europe. In
the light of recent studies of European and
also Czech authors referring on seasonal
hypovitaminosis D the authors recommend
preventive administration of vitamin D
(ergocalciferol or cholecalciferol) not only
to infants but also in winter and in spring
to all healthy toddlers, children of prescho-
ol and school age and to adults of advanced
age alike to mentioned immigrants, too.

Key words: rickets and/or osteomalacia,
hypophosphatemic rickets, diagnosis, bone
markers, vitamin D prophylaxis, surgery

Uvod

I v dnes$ni dobé diagnostikujeme u déti
t€z81 formy geneticky nepodminéné vita-
min D deficitni krivice (VDR). Leh¢i formy
jsou stile bézné, mohou se skryvat pod
popisnou diagnézou genua (crura) vara
nebo genua valga idiopathica. Kfivice a os-
teomalacie jsou vékové odlisné se vyskytu-
jici, av8ak patogeneticky pfibuzné poruchy
udrzovani homeostizy kalcia zplisobené
deficitem vitaminu D a kalcia v potravé pri
nedostate¢né expozici slune¢nimu zifeni.
Dusledkem vznikl€ poruchy kalciofosfatové-
ho metabolismu je u déti porucha minerali-
zace a dezorganizace normalné€ utvareného
osteoidu v rustovych zoénach celé kostry,
kterd se projevuje v obdobi rustu typickou
symptomatologii a biomechanicky zivaz-
nymi deformitami skeletu. Osteomalacie
je nedostate¢nd mineralizace spongidzy
a kompakty, kterd se vyskytuje po skon-
¢eni rustu v adolescentnim véku a dospé-
losti. Osteomalacie se projevuje celkovou
drazdivosti, bolestmi v kostech pfi chuzi,

kasli, pohmatu a poklepu. Rentgenologicky
se prokazuje zvonovity hrudnik, srdcovitd
panev, kyfoskoliéza patefe s rybimi obratli,
varosni Ci valgosni deformity koncetin. Na
rozdil od osteopordzy je ohraniceni profid-
Iych tramecki spongiozy a endostilni plo-
chy kortikalis neostré, prokazuje se smazana
kresba tramciny s rozvlaknénim kortikalis,
u pokrocilé formy osteomalacie se objevuji
Looserovy zony prestavby (pseudofraktury
¢i fraktury z inavy na patologicky zménéné
kosti ve stadiu hojeni osteoidnim svalkem),
lokalizované predilek¢né symetricky v kos-
tech sedacich, stydkych, na dolnich Zebrech,
metatarzech, ale i v subtrochanterické oblas-
ti femurd, kde se projevi ohnutim. Zobrazuji
se jako prouzkovitd projasnéni napfic¢ kosti
bez projevii reparacni reakce (7).

Diferencidlné diagnosticky je tieba
od VDR odlisit pfedev$im ruzné formy
geneticky podminéné hypofosfatemické
krivice (hypofosfatemickd rezistentni kii-
vice vazania na X-chromosom, hereditarni
hypofosfatemicka kfivice s hyperkalciurii,
hypofosfatemicka ktivice dospélych, auto-
somilné dominantni hypofosfatemicka kfi-
vice, rendlni tubuldrni acidoza aj.) a gene-
ticky podminéné hypokalcemické kiivice
(vitamin D dependentni kfivice I. a IL typ,
magnezium dependentni kfivice aj.) (2,
6). Upozoriiujeme, 7e¢ hypofosfatemické
a hypokalcemické (geneticky podminéné
a nepodminéné) kfivice nelze rozlisit his-
tologickym a histochemickym vySetfenim.
Ve v3ech pfipadech se pozoruje riizné vyji-
dfena porucha enchondrilni osifikace se
zanikem zony provizorniho zvipenaténi
a silnym zdufenim osifikacni zony

U dospélych pokrocilejsiho véku se
osteomalacie zcela nepochybné skryva
ve vysokém procentu pod obrazem post-
menopauzilni nebo senilni osteopordzy.
Dnes jiz rutinné provadéné denzitomet-
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rické vySetfeni nerozlis$i ubytek mineralt
u primarni osteoporézy od osteomalacie.
V téchto diferencidlné diagnosticky nejas-
nych pfipadech je vyznamné biochemické
stanoveni markert osteoresorpce (mocovy
pyridinolin a deoxypyridinolin nebo cross-
slaps v séru) a osteosyntézy (celkovd ALP
a jeji kostni isoenzym, osteokalcin) vcetné
vySetieni S-kalcidiolu (vitamin D2) a para-
thormonu (PTH) v krevnim séru.

Urcovani markert kostniho obratu,
kalciofosfitové rovnovihy a stanoveni
S-kalcidiolu i PTH vyuZivime v soucas-
nosti v klinické praxi u déti s vrozenymi
i ziskanymi deformitami kostry (5), kde
pfedpokladame na zdikladé klinicko-an-
tropologického a rentgenologického
vySetfeni poruchu kostniho metabolismu.
V nejasnych pfipadech je diagnosticky
cenné histologické, histochemické a histo-
morfometrické vySetfeni

U skupiny 143 zdravych Ceskych déti ve
véku od 4 do 20 let bylo zjisténo vyznamné
sezonni kolisini hladin vitaminu D. Cilem
této studie (4) bylo vytvofit referencni hod-
noty markert osteosyntézy (kostni alkalickd
fosfataza, osteokalcin) a 25 OH-vitaminu D
(S-kalcidiol) pro détskou populaci v Ceské
republice. Ve vzorcich odebranych béhem
zimnich mésicti se prokidzaly prekvapivé
nizké hodnoty S-kalcidiolu, které vypovi-
daly o deficitu vitaminu D (< 20 nmol/l)
nebo upozornovaly na kfivici / osteomala-
cii (<12,5 nmol/1).

Vysledky

Na vlastnich pfipadech autofi demon-
struji floridni vitamin D deficitni Rkvi-
vici (7), hypofosfatemickou kiivici (6),
Looserovy zény u hypofosfatazie a osteo-
genesis imperfecta a zkuSenosti s 1écenim.

Na obr. 1a, b, ¢ jsou ukizana rentgenolo-
gickd stadia hojeni VDR béhem 1é¢eni.

Diskuse

Pfiméfené zdsobeni vitaminem D po
cely lidsky Zivot je podstatné pro zachoviani
optimalni kostni homeostizy. Preventivni
podaviani vitaminu D je opravnéno také
z aspektu jeho funkce pfi modulaci pro-
dukce hormont a cytokini a funkce pfi
regulaci bunécné proliferace a diferencia-
ce, ale i z aspekta jeho Sirs$iho terapeutic-
kého vyuziti napf. u autoimunnich chorob,
nadorovych onemocnéni aj.

Aplikace D vitaminu kojencim pedi-
atry z divodu prevence akutni vitamin D
deficitni kiivice m4 v Ceské republice tra-
dici jiz od padesiatych let 20. stoleti (1).
K raciondlni profylaxi kfivice resp. osteo-
malacie patfi kromé suplementace vitami-
nu D v zimé€ a na jafe (20 pg = 800 IU/den)
dostate¢ny prisun kalcia, stopovych prvkua
(Zn, Fe, Cu) ve stravé, motivace déti i do-
spélych k dostate¢nému pohybu a pfimé-
fend insolace s védomim rizika soldrniho
karcinomu kuZe u disponovanych jedinct.
Cilem profylaxe je jednak pfiznivé ovliv-
nit individudlné naprogramovany (gene-
ticky predeterminovany) rust déti a nartst
vrcholu kostni hmoty v dospélosti a jednak
zpomalit ubytek kostni hmoty v obdobi
involuce jedince (z aspektu prodluzujiciho
se lidského véku).

Zavér

Ve svétle praci evropskych autort (3, 4),
které shodné referuji o sezonnim kolisani
a deficienci vitaminu D u déti kavkazské
rasy, Zijicich v mirném pdsmu (napf. ve
Finsku, Velké Britanii, Spanélsku, Francii,
Némecku, Ceské republice aj.), doporu-
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Obr. la

Cujeme preventivni podivini vitaminu D
(ergocalciferol nebo cholecalciferol) nejen
kojenctim, ale v zimnim obdobi a na jafe
i vSem batolatiim, piedskolnim a Skolnim
détem, ale i dosp€lym pokrocilejsiho véku,
bezdomovcim a imigrantim z Afriky a Asie
republice ¢i okolnich stitech a zvlasté na
severu Evropy.
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Obr. Ic
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Obr. 1a, b, c. RTG levé ruky a zapésti v AP
projekci. 1a - 2 roky a 5 mésicii: zietelné
rozsifenda zona provizorniho zvipenaténi dis-
talniho radia a ulny s vyraznym poharkovitym
roz$ifenim metafyz a zanofenym jadrem pro
distalni epifyzu radia. Rachitické pohirky na
distilnich koncich 2.-5. metakarpu, kde pro-
ximalnéji jsou pricné prouzKky zvySené kostni
hustoty (Harrisovy linie), dile pseudoepifyza
2. metakarpu, profidnuti kostni tramciny ske-
letu celé ruky, ztencena kortikalis metakarpu
i falang, Osifikace karpdlnich kustek, distalniho
predlokti a ruky je nepravidelnd a opozdéna
pfiblizné o 6 mésica. 1b - 2 roky a 10 mési-
cti: zony provizorniho zvapenaténi distdlniho
radia a ulny, metakarpu a falang jsou ostie ohra-
nicené, je patrno profidnuti kostni tramciny
a ztenceni kortikalis metakarpu, jejichz distalni
metafyzy ukazuji mirné poharkovity tvar. Kostni
vék odpovida kalenddrnimu. Zavér: velmi dobré
hojeni kfivice pfiléCbé. 1c - 4 roRy a 8 mésicii:
snimek celé ruky a zapésti prokdzal normalni
tvar, strukturu tramciny i $ifi kortikalis 2.-5.
metakarpu. Kostni vék odpovidal kalendaini-
mu. Zavér: normilni RTG obraz skeletu ruky,
vyhojeni kfivice.

PROSPECTIVE ARTICLE

OSTEOGENESIS IMPERFECTA

SE ZAMERENIM NA KLINICKO-
ANTROPOLOGICKOU
CHARAKTERISTIKU ONEMOCNENI
A DIFERENCIALNI DIAGNOSTIKU
JEDNOTLIVYCH TYPU

Hudikova O., Mafik 1., Zemkova D., Sedovd M.,
Mazura L., Kuklik M.

Osteogenesis imperfecta (OI) je nej-
castéjSi vrozend choroba pojivové tkané
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charakterizovana zvySenou kostni fragili-
tou. ZvySena fragilita je pfi¢inou mnoho-
cetnych zlomenin a c¢astych biomechanic-
ky zavaznych deformit dlouhych nosnych
kosti dolnich koncetin, ale i axialniho
skeletu a hornich koncetin. Radi se mezi
kostni dysplazie se snizenou kostni hus-
totou, které jsou uvedeny v 24. skupiné
Mezinirodni nosologie a klasifikace kon-
stitu¢nich chorob kosti (2 - Hall 2002).
Incidence OI tarda (I, III. a IV. neletdlni
typ podle Sillence) se odhaduje v rozmezi
1:25 000 - 1:40 000 zivé narozenych, OI
congenita (IL letdlni typ podle Sillence) 1
: 60 000 Zivé narozenych déti (3 - Maiik
2001). Udaje o vyskytu choroby se u riz
nych autort 1isi od prevalence 1/10 000
az po 1/20 000 ¢i 1/50 000 (5 - Palicka
1998). Prevalence vSech typu je pfiblizné
6-7/100 000. Je evidentni, Ze vyskyt leh-
kych typt OI je podhodnocen, velké mnoz-
stvi pripadi unikd diagnoze (5 - Palicka
1998). Etiologie a patogeneze syndromu
OI nebyla dosud plné objasnéna. Zakladni
defekt spociva v chybné biosyntéze kola-
genu typu L. Pfic¢inou poruchy je genova
mutace (¢i vice mutaci), jeZ md za nasledek
funk¢ni poruchu osteoklastd, chondroblas-
t, fibroblastd, odontoblast a ameloblastti.
Asi 70 % vSech postiZzenych jsou nositeli
mutaci v genu COL1A1 ¢i COL1A2 (loka-
lizovanych na chromozomu 7 a 17). Mezi
ty, ktefi tuto mutaci nemaji, spadaji jedinci
s Ol typy V, VI, VIL Tyto novéji popsané typy
nevznikaji na podkladé mutaci v genech
kodujicich kolagen typu I. Nepfitomnost
mutaci v COL1A1 a COL1A2 se také vysky-
tuje u mensiho poctu klasickych klinickych
typt onemocnéni I-IV (6 - Roughley et
al. 2003). Siroka variabilita v klinickych
pfiznacich a heterogenita spolu s rtiznou
expresi a penetranci v molekulirné-gene-
tickém obraze osteogenesis imperfecta je

pficinou toho, pro¢ nebylo mozno zatim
jasné rozliSit jednotlivé projevy fenotypu
na podklad¢é konkrétni genetické mutace
(6 - Roughley et al. 2003). Dédi¢nost
je autozomalné dominantni (typ I, I, III,
IV, V, VD) i recesivni (II, III, VII) s raznou
expresivitou. I pfes ohromny pokrok v mo-
lekuldarné genetické diagnostice syndromu
OI se pro klinickou praxi i dnes uziva kla-
sifikace OI podle Sillence (7 - 1979) na
4 typy, kde 1. a IV. typ se jesté dé€li podle
nilezu dentinogenesis imperfecta. Nové
byly definoviny typy V,VI a VII, které se
vycClenily od typu IV (1 - Glorieux et al.
2003). Klinicky obraz onemocnéni je
znac¢né variabilni od umrti v nitrodéloZznim
zivoté a vyskytem mnohocetnych fraktur
jiz pfi narozeni po jen nékolik malo zlo-
menin vyskytujicich se v détstvi a puberté,
které se po dokonceni rustu jiz neopakuji.
U velmi lehkych typt I (asi u 10 %) mohou
byt jedinym projevem modré skléry, mensi
vzrust, kloubni hypermobilita, fraktury se
mohou projevit az v pozdéjsim véku a u pa-
cienti je pak chybné diagnostikovina
postmenopauzilni ¢i senilni osteopordza
(5 - Palicka 1998). T¢€lesna vySka dosahuje
90-170 cm, IQ je normalni. Ke klasickym
symptomiim patfi opakované zlomeniny
a deformity dlouhych kosti (deformita
spastyiské hole“ femuru, ,Savlovité tibie),
hrudniku, patefe, kloubni hypermobilita,
hyperlaxicita. Defekty pojivové tkané jsou
pficinou modrého zbarveni sklér, poruchy
sluchu, postizeni zubli - dentinogenesis
imperfecta, cévni fragility (zna¢nd tvorba
hematom, epistaxe) vrozenych srde¢nich
chorob (insuficience chlopni, aneurysma
aorty aj.), hypertenze, anémie a poruchy
funkce krevnich destic¢ek a abnormalit oci.
U nékterych postizenych se uvadi zvySe-
ni bazdlniho metabolismu, hypertermie
spontinniho puvodu, hyperhidréza a zvy-
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Seni osteoresorbce s mirnym defektem
mineralizace osteoidu kostnich trdmeck.
Rentgenologickym uvySetirenim zjiStujeme
zlomeniny a deformity skeletu, zuZovani,
posouvani a mizeni dfefiové dutiny dlou-
hych kosti, bikonkdavné oplostéla obratlova
téla - ,rybi obratle®, Wormianské kosti
kolem lebnich $vi a uzkou kortikalis, bra-
chycefalickou lebku, bitemporilni rozsife-
ni a platybazii, pfedozadni roz$ifeni hrud-
niku, protruzi acetabul do panve (srdcovity
tvar panve, tzv. Chrobakova pinev) (4 -
Maiik 2003). Zivotni prognéza souvisi
s typem syndromu OI a je ovlivnéna pfe-
dev$im neurologickymi a respira¢né - kar-
diovaskularnimi komplikacemi - nejzavaz-
néjsimi faktory ovliviiujicimi délku Zivota
pacientt. Diferencialné diagnosticky se
uvazuje predevsim o heterogennim syndro-
mu idiopatické juvenilni osteoporozy (IJO
¢i JIO). U novorozencu a kojenct je nékdy
obtizné odliSeni od syndromu tyraného
ditéte. Léceni je symptomatické - fyziat-
rické, ortotické, medikamentdézni s moni-
torovanim kostni denzity a markert kostni-
ho metabolismu a lé¢eni operacni s cilem
co nejlépe ovlivnit motoricky vyvoj a rast
déti se zachovanim mobility, minimalizovat
deformity skeletu, a v dosp€losti dosahnout
co nejvyssi (i kdyz signifikantné sniZeny)
speak bone mass“. Pfesto jedinci s tézkymi
recesivnimi typy zlstavaji odkdzani na péci
druhé osoby a casto na invalidni vozik po
cely Zivot.

Soubor pacientii a metody

Hodnoceny soubor pacientt s osteoge-
nesis imperfecta sledovany v Ambulantnim
centru pro vady pohybového aparitu v Pra-
ze 3 zahrnuje 55 pacient (27 muZského
pohlavi, 28 Zenského pohlavi) ve véku 1,5-
56 let (doba sledovani pacienttt v rimci

souboru se pohybuje od 4 mésict do 23
let). Pacienti byli rozdé€leni na zakladé kli-
nicko-rentgenologického vysetieni do VII
typlt onemocnéni (33 pacienti diagnosti-
kovano jako typ IA, u 1 pacienta byla urce-
na diagnéza typ III/IIB (pfezivajici Vroliktiv
syndrom), 9 pacientt bylo zafazeno do typu
111, 5 pacientu k typu IVA, 6 pacientu jako
typ IVB, a 1 pacient typu VII). Pacienti byli
prubéiné sledovani klinicky, radiologicky,
laboratorné, antropometricky, z hlediska
zavedené 1écby, vySetfeni geneticky (gene-
alogicky, molekuldrné geneticky - vybrané
exony a introny collAl genu). Nasledné
byli hodnoceni v ramci skupin klinickych
typt OI a jednotlivé typy byly vzijemné
porovniviny se zaméfenim na télesnou
vysku, proporcionalitu trupu a koncetin,
tvar hrudniku, hlavy a stav vyzivy. Dile
jsme hledali vztahy mezi antropometricky-
mi, klinickymi a biochemickymi parame-
try. Shromazdéna data pacientti souboru
byla zanesena do komplexni databaze a sta-
tisticky vyhodnocena. Do databize byly
zafazeny anamnestické udaje pacientd,
jedno reprezentativni (co nejpodrobné;jsi)
antropometrické vySetreni, klinické a rent-
genologické vySetieni, vysledky denzitome-
trického vySetfeni a z biochemickych para-
metri markety kostniho obratu. Statisticka
analyza dat byla provedena ve statistickém
baliku R, verze 2.4.0.

Vysledky

Potvrdili jsme, Ze nové rozdé€leni typt
lépe vystihuje charakter postizeni a jed-
notlivé skupiny pacientt jsou konsistentni.
Jednim z nejduleZitéjSich parametrt, roz-
délujici pacienty do jednotlivych typt, je
télesna vysSka. Pfi nové Kklasifikaci se jako
dalsi znak ukazuje délka dolnich koncetin
a celkova proporcionalita postavy. Zatimco
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u typu I je vyrazné postizen trup, u typu
IV pozorujeme i zavaznéjs$i postiZzeni kon-
cetin vcetn€ vyraznéjsi svalové hypotrofie
bércli. Mezi pacienty se stejnym typem
onemocnéni jsme zavislost délky koncetin
na poctu zlomenin neprokdzali s vyjim-
kou nevyznamné tendence ke zkratu jedné
DK. Statisticky jsem ale neprokazali vliv pre-
dilekce zlomenin na nestejnou délku kon-
cetin, jak se uvadi v literatufe (8 - Spranger
et al. 2002). Z klinicko-antropometrickych
a rentgenologickych parametrt variabilitu
v télesné vySce mezi pacienty se stejnym
typem OI nejlépe vysvétluji tyto poloz-
ky: pfitomnost platyspondylie, deformita
Zeber (souvisejici s deformitou hrudniku)
a dentinogenesis imperfecta. Dile jsme
zjistili niz8i télesnou vysku u pacientt se
zvySenym deoxypyridinolinem, ktery je
markerem kostni resorpce.

Zavér

Muzeme fici, ze nejdulezitéjSim fakto-
rem, ktery ovliviiuje tizi onemocnéni a té-
lesnou vysku, je typ onemocnéni. Pacienti
s téz$im typem onemocnéni maji vice
zlomenin a s ristem zdvazné progreduji
deformity dlouhych kosti DK, ale i kyfosko-
liéza patefe. Jedna zlomenina zpravidla ke
zkraceni koncetin nevede, k tomu pravdé-
podobné dochizi pfi vicecetnych zlomeni-
nach femurt i bércti. Hodnoceni télesného
sloZeni pomoci antropometrie je problema-
tické, hodnoceni stavu vyZivy pomoci BMI
nelze pouzit, zejména u pacienti s tézkou
poruchou ruastu. Jako objektivnéjsi se jevi
méfeni tloustky koznich fas a hodnoceni
obvodu paze.

Vysledky auxologickych parametri na
zakladé antropometrickych méfeni vysti-
huji zejména zmény proporcionality u jed-
notlivych typt naSeho souboru a pfindseji

fadu informaci, které v této podobé¢ zatim
ve svétové literatufe nebyly prezentovany.
Ukazuje se, Ze antropometrické paramet-
ry mohou byt vyznamné nipomocny pri
diferencialni diagnostice mezi jednotlivymi
typy (zejména typem I a IV).
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OSTEOGENESIS IMPERFECTA FROM
THE POINT OF VIEW OF CLINICAL
AND ANTHROPOLOGICAL
CHARACTERISTICS OF THE
DISEASE AND DIFFERENTIAL
DIAGNOSTICS OF ITS TYPES

Hudakova-Marikova O., Marik I., Zemkova D.,
Sedova M., Mazura 1., Kuklik M.

Ambulant Centre for Defects of Locomotor
Apparatus, Olsanska 7, 130 00 Prague 3, CZ
E-mail: o.marikova@email.cz

Introduction

Osteogenesis imperfecta (OI) is the
most common inborn disease of fibrous
connective tissue which is characterized
by increased bone fragility. It is the cause
of multiple fractures and biomechani-
cal serious deformities of long bone of
lower and upper extremities and even of
the axial skeleton. OI belongs to bone
dysplasias with decreased bone mine-
ral density which are presented in the
24™ group of International Nosology and
Classification of Constitutional Disorders
of Bone (5 - Hall 2002). Incidence of Ol
tarda (I, III and IV non-lethal types accor-
ding to Sillence) is estimated in the range
1:25 000 - 1:40 000 born live children,
incidence of OI congenita (lethal type II
according to Sillence) 1 : 60 000 born live
children (6 - Maiik 2001). Information
of prevalence by various authors differs
from 1/10 000 to 1/20 000 or 1/50 000
(8 - Palicka 1998). Prevalence of all types is
possibly 6-7/100 000. Ethiopathogenesis
of OI syndrome is not well explained yet.
The basic defect is grounded in wrong
biosynthesis of collagen type I. This is
caused by mutations in two genes COL1A1
and COL1A2 (on chromosome 7 and 17)
in most cases, which code pro-collagen

type I above all (in 70 % of effected pati-
ents). Those patients without mutations
in collagen genes are the patients with
types V, VI and VIIL. The existence of col-
lagen gene mutations was not proved in
a small number of classic types I-IV also
(10 - Roughley et al. 2003). For clinical
practice is still used the classification
system of Sillence et al. (11 - 1979). It
divides OI into four severity-based types,
with the type IV category representing the
clinically most diverse group. Prior to the
analysis of bone architecture, the newer
forms of OI-types V-VII were defined. They
would all have fallen into the type IV cate-
gory based on clinical presentation alone
(2 - Glorieux et al. 2000, 3 - Glorieux et al.
2002, 4 - Glorieux et al. 2003). The inhe-
ritance of OI is autosomal dominant (I, II,
II1, IV, V, VI) and autosomal recessive (II,
111, VID). Clinical picture of OI is variable.
The disorder is characterized by fractures
with minimal or absent trauma, presence
of blue sclera, dentinogenesis imperfecta
(DD, and, in adult years, hearing loss. The
clinical features of OI represent a conti-
nuum ranging from perinatal lethality to
individuals with severe skeletal deformi-
ties, mobility impairments, and very short
stature to nearly asymptomatic individuals
with a mild predisposition to fractures,
normal stature, and normal lifespan. The
fractures don’t have to occur up to older
age and the disease can be diagnosed as
a postmenopausal or senile osteoporosis
(8 - Palicka 1998). Fractures can occur
in any bone, but are most common in the
extremities. DI is characterized by grey or
brown teeth that may appear translucent
and wear down and break easily. Additional
clinical features include ligamentous laxi-
ty and other signs of connective tissue
abnormality. Radiographic features of
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OI change with age. The major findings
include fractures of varying ages and stages
of healing of the long bones, ribs and skull,
typical deformities of long bones, “codfish”
vertebrae, which are the consequence of
spinal compression fractures, platyspodyly,
Wormian bones (they are not pathognomic
for OI), protrusio acetabuli - heart shaped
pelvis (7 - Maiik 2003), osteopenia. Life
expectancy is dependent on the type
of OI and is influenced by neurological,
respiratory and cardiovascular complica-
tions (due to skeletal malformations). The
life prognosis is not shortened in most of
patients. The differential diagnostics of
osteogenesis imperfecta depends largely
on the age at which the individual is con-
sidered. We have to think about the juve-
nile idiopathic osteoporosis in children at
the first place. In newborns is difficult to
distinguish from the syndrome of abused
child sometimes. The symptomatic treat-
ment of patients with OI is comprehensi-
ve (medicamentous, orthotic - prosthetic,
orthopaedic and surgical) with the aim to
affect motor development and growth of
children positively and to minimize the
skeletal deformities.

Patients and methods

Our collection of patients with OI was
made up of 55 patients (27 males and 28
females) in the age range 1.5 to 56 years.
The patients were followed and treated
in the Ambulant Centre for Defects of
Locomotor Apparatus in Prague (the leng-
th of following is 4 months to 23 years).
Patients were classified into the VII types
of the Ol according to the newest classifica-
tion based on clinical and radiological fin-
dings (8 - Glorieux 2003, 12 - Spranger et
al. 2002) with the attention to the Sillence

classification from the year 1979 (11 -
Sillence). The patients were diagnosed on
the base of clinical, radiological and anthro-
pological examination. Genealogical exa-
mination was done in families with effec-
ted children. Biochemical examination of
blood and urine was provided regularly
(within the examination of bone turno-
ver). Blood for molecular genetic exami-
nation was taken with the agreement of
patients during the last 8 years (DNA sam-
ples were isolated and stored in the DNA
bank at the laboratory of the Department
of Anthropology and Human Genetics,
Faculty of Science, Charles University in
Prague). Densitometry (dual energy X-ray
absorptiometry - DEXA, DXA) was done in
older children in the last three years only
(because of lack of children’s software).
Surgery treatment was planned individual-
ly. All collected data of patients were gathe-
red into the complex database and statisti-
cally evaluated. Anamnesis information of
patients, one representative anthropomet-
ric measurement, clinical and radiological
examination, results of densitometry and
biochemical outcomes of bone turnover
markers were integrated into the database.
Statistical analysis was carried out in the
statistical pack “R”, 2.4.0 version. The deve-
lopment of body height used up all acces-
sible data about growth of patients during
longer time period of following up was
interpreted separately in semi-longitudinal
study. The thickness of skin folds and bone
age were in small amount of patients eva-
luated but they weren "t inserted into to the
complex statistical database. Patients were
assessed within the groups of clinical types
of OI and individual types were compared
to each other with the accent on body
height, proportionality of trunk and extre-
mities, shape of thorax, head, and status of
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nutrition. We were also trying to find some
relations among anthropometric, clinical
and biochemical parameters.

Results

33 patients were diagnosed as type IA,
one patient as type III/IIB (surviving Vrolik
syndrome), 9 patients as type III, 5 pati-
ents as type IVA, 6 patients as type IVB and
1 patient as type VII. Genealogical exami-
nation was done in all patients within the
collection of patients. Most cases had got
the origin in a new autosomal dominant
(AD) or autosomal recessive (AR) mutati-
on. The disease was inherited in the family
in 11 cases (autosomal dominant transfer
at type I). DNA bank of patients with OI
was founded. Chosen exons (8, 27, 47)
and their side introns of col1A1 gene were
examined. Detected mutations were main-
ly substitutions (13 substitutions), after
deletions (2 deletions) and 1 insertion.
The interpretation of molecular genetic
findings was not closed. Anthropological
characteristics within OI types were speci-
fied. Types of OI differed from each other
remarkably. Type I was the mildest, type III
(III/1IB) was the most severe and the pati-
ents of OI type IV were somewhere in the
middle of the two mentioned types. The
differences were in number of fractures,
age of first fracture, deformities of upper
and lower extremities, protrusio aceta-
buli, in occurrence of Wormian bones,
healing, extinction of bone marrow cavity.
Scoliosis and osteopenia/osteoporosis of
spine, fractures of spine, platyspondyly
and “codfish” vertebrae were presented
in all cases. Nevertheless the presence
of kyphoscoliosis, thoracic deformities
and deformities of ribs differed in type
importantly. We found non-significant

or border-line significant differences in
incidence of fractures of short bones,
predilection of fractures, in incidence of
asymmetric length of legs, knee deformi-
ties, flat feet, osteopenia/osteoporosis of
hips and number of fractures after puber-
ty. Significant variances were in number
of operations and weal-chaired patients.
Significant difference among the types
also occurred in incidence of blue sclera
(more often in type I, but it was presen-
ted in all individuals). Dental involvement
was common in type IV (IVB). There
weren’t found big differences in hearing,
cardiovascular and neurological involve-
ment. There weren’t significant diffe-
rences in bone turnover markers among
the types. However big differences were
ascertained in all followed anthropomet-
ric parameters except circumference of
thorax, head and arm, where the diffe-
rences are borderline (near the statistical
significant level p = 0.05).

Relations among clinical, anthropome-
tic and biochemical parameters were ana-
lyzed. The most important factor which
affected the severity of disease was the
type of OL The type of OI determined the
severity of affected collagen of fibrous
connective tissue of patients. Body height
in more severe affected patients was
lower (upper and lower body segments
were shortened), the thoracic and cepha-
lic index was higher, fractures and defor-
mities were more common. Correlation
between shape of thorax and body height
within one type of OI was not expressed.
The circumference of thorax was relative-
ly big in severe cases. There was no signi-
ficant difference among types. The shape
of head didn’t diverse among OI types.
The interpretation of BMI as an evidence
about nutrition status was discussable
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in severe cases. More objective method
looked like measurement of thickness of
skin folds and circumference of arm.

Comparison of length of lower extre-
mities due to fractures of femur and shin
showed that one fracture didn’t cause
shortening of the leg. Platyspondyly was
often found together with fractures of
vertebrae and codfish shaped vertebrae.
The variability of trunk length within the
same type of Ol explained the occurrence
of platyspondyly the best. The variability
in body height among patients with the
same type of OI explained 3 parameters:
Presence of platyspondyly, deformity of
ribs (in coincidence with trunk deformi-
ty) and dentinogenesis imperfecta. Other
parameters were not helpful. We also
tested the relation between body height
and markers of bone metabolism taken
from the first examination without the
medicamentous intervention. We didn "t
prove any statistical relations among
body height and alkaline phosphatase,
bone alkaline phosphatase and osteocal-
cin. Deoxypyridinolin showed (on the
base of model of logical regression) that
people with OI and shorter stature had
got higher deoxypyridinolin level more
often.

Discussion

The type of OI determines the severi-
ty and progress of the disease. It reflects
the rate of bone structural involvement
and tells us how often the fractures and
microfractures which cause the deformi-
ties will occur.

The wide variability in clinical featu-
res and heterogenity with various expres-
sion and penetrance in molecular genetic
picture of OI is the reason why it hasn’t

been possible to distinguish the pheno-
type manifestation on the fundament of
particular gene mutation. It is obvious
that some other genes and the interaction
of mutated collagen and other extra-cellu-
lar proteins play the role in final phenoty-
pic outcome (1 - Cetta 2000). Because of
that the diagnostics of Ol is still based on
clinical, radiological and anthropometric
manifestation.

The results of auxological parameters
give a true picture of changes of body pro-
portionality within types of OI and bring
a range of information which weren“t in
this form presented in foreign literatu-
re in the world before. Anthropometric
parameters can be useful in differential
diagnostics among OI types (especially
between type I and IV). We affirm that
the new dividing of types according to
the new classification better give a true
picture of involvement and the groups
are homogenous.

Because the causal therapy is in the
phase of investigation the method of cho-
ice is symptomatic therapy (medicamen-
tous with antiresorptive drugs, orthotic
treatment, surgery and physiotherapy).
Modern trend in treatment is intravenous
bisphosphonate therapy in infants and
small children as soon as the diagnosis is
built up (9 - Rauch 2003). Clinical expe-
riences with mentioned therapy methods
affirm the increase of quality of lives of
our patients.

Comprehensive treatment of fractu-
res, deformities of long bones and spine
including the medicamentous thera-
py on the base of repeated laboratory
and densitometry examinations is indi-
cated individually and realized by the
team of Ambulant Centre for Defects of
Locomotor Apparatus in Prague 3.
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ABSTRACT

RENTGENOLOGICKE PROJEVY
OSTEOCHONDRODYSPLAZII
V PANEVNE-KYCELNI OBLASTI

Kolaf J.
Katedra radiologie IPVZ, Praha
Privitni adresa: Pfeslickova 5, 106 00 Praha 10

Pfi hledani kostnich projevil osteo-
chondrodysplazii (OCHD) je vhodné snim-
kové dolozit poméry osifikace predevsim
ve ¢tyfech anatomickych oblastech:

1. Snimky obou rukou a zipésti v a/p
projekci

2. Snimek panve a obou kycli a/p

3. Snimek patefe (pro zacitek postacuje
boc¢ny) v maximalnim dosaZitelném
rozsahu, s centraci na hrudni oddil

4. Snimek lebky (pfedevsim bocny)
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Tento orientacni postup dovoluje za
minimalni radiacni zatéZe ziskat dokladovy
material k potvrzeni, nebo vylouceni pro-
jevii OCHD v nejpodstatnéjSich kosternich
oddilech, jako jsou epi-metafyzy predevsim
rychle se vyvijejicich kosternich oddila, pfi-
lehlych diafyzich, na kratkych rourovitych
kostech, plochych kostech enchondrilné
i endezmilné osifikujicich, jejich vzijem-
ném postaveni a o vzhledu obli¢ejové casti
i mozkovné lbi.

Nejen pfi vyhledavani ¢i vylucovini
rustovych odchylek a strukturdlnich zmén
je v tomto postupu panevné-kycelni oblast
na druhém misté v porfadi vyznamnosti.
PrfedniaSka dokumentuje na vybranych
obrazovych pfikladech jednotlivé typy
zmén, které maji upoutat pozornost vyset-
fujiciho. Jsou to:

1. Celkovy vzhled panve (odchylky tvaru
i struktury), utvafeni panevnich lopat,
ischiadickych zafezi a obvod kycel-
nich lopat (pfedevsim nepravidelnosti
kontur) a zmény panevni denzity.

2. Vzhled sakroiliakdlnich synchrondroz,
event. odchylek Sife symfyzy.

3. Posouzeni detailt osifika¢niho vyvoje
a celkové morfologie kycelnich klou-
bu: osifikacni stadia jader horniho
konce femuru, obryst acetabul, vzi-
jemného vztahu obou téchto kostnich
struktur s projevy kloubni dysplazie
(coxa vara event. valga aj.).

O vyznamu kostnich odchylek v po-
jedniavané oblasti svéd¢i pozornost, kterd
byla panevnimu oddilu v minulosti véno-
vana v samostatnych monografiich (napf.
KAUFMANN) i obrazové doklady v nej-

novéj$im vydini (2006) souboru OCHD
SPRANGEREM a spolupracovniky.

Klicova slova: RTG diagnostika oste-
ochondrodysplazii, pinevné-kycelni oblast
osteochondrodysplazii, kosterni vyvoj,
odchylky

RADIOGRAPHIC SYMPTOMS
OF OSTEOCHONDRODYSPLASIAS
IN PELVIC BONES

Kolaf J.
Chair of Diagnostic Radiology of Institute of
Postgradual Education (IPVZ), Prague, CZ

Main radiographic symptoms of diffe-
rent osteochondrodysplasias can be found
in X-rays (1) of both hands, (2) pelvic
bones (including both hips), (3) spine and
(4) skull. Main symptoms include: Atypical
formation of pelvic bones and size of pel-
vis, anomalous formation of iliac crests,
narrowed ischiadical incisures, irregulari-
ties of the margins of iliac crests, widening
of symphysis pubis, changed acetabular
angle, protrusion of acetabulum, eiphy-
seolysis capitis femoris, coxa vara, coxa
valga, fragmentation of ossification cen-
tres of femoral head and/or hip dyspla-
sia. Individual types of above mentioned
changes are documented in the paper with
different X-rays in most typical osteochon-
drodysplasias found in an extensive radio-
graphic survey.

Key words: pelvic bones, osteochond-
rodysplasia of pelvic bones, skeletal aberra-
tions in pelvic and hip areas
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CASE REPORT

PACHYDERMOPERIOSTOZA

S POZORUHODNYMI SYMPTOMY
U DVOU SOUROZENCU
PACHYDERMOPERIOSTITIS WITH
UNUSUAL SYMPTOMS IN TWO
SIBLINGS

Kuklik M., Mafik I., Povysil C.

Genetickd ambulance pii Ambulantnim centru pro
vady pohybového aparitu, Praha 3

Ambulantni centrum pro vady pohybového
aparatu, OlSanskd 3, Praha 3
Patologicko-anatomicky ustav 1. LF UK Praha
E-mail: honza.kuklik@volny.cz

E-mail: ambul_centrum@volny.cz

Abstract

Pachydermoperiostitis  (idiopathic
hypertrophic arthropathy) {MIM 167100}
is an uncommon disease characterized
by unique phenotype (digital clubbing &
pachydermia) and distinctive radiographic
appearances (periostitis).

Two cases from one family are repor-
ted, who additionally to the typical phe-
notype and radiographic characteristics
of pachydermoperiostitis, show some rare
and/or unusual, not yet reported, clinical
findings. In both siblings, distinctive featu-
res were severe progressive arthritis with
villonodular involvement of the knees. The
clinical course of the disease was much
more severe than usually reported. The
older brother was disabled at the age of
29 years. Pachydermoperiostitis is usually
inherited as a dominant trait, but probable
autosomal recessive inheritance has been
reported. Also in the present families, auto-

somal recessive inheritance is likely, possi-
bly explaining the severe clinical course of
the disease. The differential diagnosis and
the confusing nomenclature of pachyder-
moperiostitis is discussed.

Key words: Pachydermoperiostitis -
pachydermia - digital clubbing -
periostitis - villonodular synovitis

Klicova slova: Pachydermope-
riostéza - pachydermie - deformity prsti -
periostitis - vilonodularni synovitis

Pachydermoperiostéza (PDP) se radila
mezi kostni dysplazie s nartistem kortikal-
ni tkdné a zvySenim kostni density v kra-
jin¢ diafyz bez zmén modelace metafyz
(1). Podle posledni Nosologie a Klasifika-
ce genetickych kosternich poruch: Revize
20006 (5) byla zafazena do skupiny zvy$end
kostni hustota s metafyzarnim a/nebo dify-
zarnim postizenim.

Klinické priznaky

Trias klinickych symptomt zahrnuje
vrascitou ztlustélou kiiZi na Cele (pachyder-
mie), akromegalii (s dispropor¢né dlouhy-
mi koncetinami) a palickovité prsty rukou
a nohou s hyperplazii mékkych tkani a pe-
riostalni ztlusténi (hyperostozu). K dalSim
pfiznakim patfi: pachydermie obliceje
a horni ¢asti trupu s velmi hlubokymi naso-
labidlnimi ryhami a vraskami Cela, ¢aste¢na
ptoza vicek, hyperhidroza rukou a nohou,
hyperplazie mazovych 714z se seborhoickou
dermatitidou obli¢eje. K dal§im projeviim
patfi bolesti kloubd, relativné nezanétliva
synovitis kolennich, hlezennich a zapést-
nich kloubti, gynekomastie a endokrinni
abnormality, o¢ni vady, hypertrofie a vie-
dy zaludec¢ni sliznice, ductus arteriosus
patens, aj. Castd je zvy$end tinavnost.
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Rentgenologické projevy (4)

Ztlusténi kortikalis a skler6za dlou-
hych kosti nékdy s periostalnimi vyriustky
v distdlni krajiné kosti predlokti a bérce.
V pokrocilém stadiu jsou ndpadné rozsi-
fené diafyzy (tzv. tubuldrni tvar) a skle-
rotické profidnuti spongiozy se ztlustély-
mi tramci uspofadanymi podél tlakovych
a tahovych trajektorii. Dale ztluSténi kalvy
a bdze lebni, casto jsou rozsifené celni
dutiny. Zfidka se pozoruje osteolyza distdl-
nich ¢lanka prstt.

Patofyziologie je stile nejasnd.

Prubéh a prognéza (4)

Symptomy se objevuji okolo puber-
ty a pomalu progreduji. Pfiblizné po 10
letech se choroba stabilizuje. Excesivni
novotvorba kosti muZe vest k pfevodni
nebo neurogenni ztraté sluchu, poruchim
rovnovahy z poskozeni vestibulidrniho apa-

Obr. 1a. Oblicej pacienta - napadna je silna
ktize cela s vraskami, hluboké nazolabidlni ryhy,
pletoricky mastny oblic¢ej, mirnd ptéza o¢nich

vicek zvlasté vlevo.
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Obr. 1b. Ruce (i nohy) jsou abnormalné velké, enormné potivé, ktize dlani (a chodidel) je ztlusté-
1a - hyperkerat6za, prsty rukou a nohou jsou palickovité s okrouhlymi vypouklymi nehty.
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Obr. 2a. Snimek pravého kolenniho kloubu
v bo¢né projekci zobrazuje otok mékkych tkani,
separaci tibidlni apofyzy, kalcifikace ve Slase m.
quadriceps, eroze dolniho okraje ¢éSky a pred-
niho okraje distilniho femuru.

ritu a k neurologické symptomatologii
v disledku ziZeni intervertebralnich fora-
min. Ztlusténi o¢niho bulbu muZe byt tak
té7ké, Ze brani vidéni. Zivotni prognoza,
intelekt a télesna vySka byvaji normalni.
V 1é¢eni hyperostozy se usp€sSné€ uplatiiuji
bisfosfonaty (2).

Kasuisticka sdéleni

Klinické a genetické vySetfeni obou
bratra s pachydermoperiostozou potvrzuje
autosomané recesivni typ dédi¢nosti s va-
riabilnim vyjadfenim v rdmci jedné rodi-
ny. Prvni projevy byly pozoroviny u star-
$iho bratra ve véku 14,5 let (intermitentni
bolesti, otok a omezeni pohybu kolennich

-

Obr. 2b. Snimek pravého kolene ve 29 letech
(0 9 let pozdéji) ukazuje difusni progresi sklero-
zy, podobné jako na kycelnim kloubu je struktu-
ra trimciny zcela nezietelna.

kloubt1), u mladsiho sourozence s mirnéj-
$im prib€hem az ve véku 17 let. Starsi bratr
je zavainéji postizen, byla mu pfiznina
invalidita ve véku 26 let. Z hlediska auto-
somadlné recesivni dédi¢nosti klasifikuje-
me zavaznost postiZzeni u obou sourozenct
jako méné€ zavaziné, protoze nebyla pozo-
rovana rustova retardace, akralni ulcerace
a akroosteolyza se sekundarnimi kontrak-
turami hornich a dolnich koncetin. U obou
sourozencu je stfedné zdvazné omezeni
hybnosti kyc¢elnich, kolennich a hlezennich
kloubu (viz vyse).

Zdravi rodi¢e obou probandli pochizi
ze stejné geografické oblasti, z obci vzdale-
nych 20 km. Hypoteticky mohou mit spo-
le¢né predky a mohou byt nosici stejnych
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Obr. 3. Histologicky preparat - C. Povysil
(13 - Latos-Bielenska et al. - v tisku). Villosni
hypertrofie synovidlni membriny odpovida-
la villonodularni synovitidé. Klky tuhého panu
obsahovaly velké mnoZstvi tuku a fidké kolagen-
ni fibrosni tkan€ s velkym mnoZzstvim cév. Byla

plasmatickymi bufikkami a lymfocyty a zvySeny
pocet zirnych bunék. (125xHE).

alel. Z rodokmenu neni mozné rozhodnout
zda autosomdlné recesivni pfenos je zptl-
soben gonadilnim mosaicismem anebo
jde o autosomdlné recesivni prenos s efek-
tem pseudodominance v posledni genera-
ci, kde jsou postiZeni dva synové (pfipad
1 a pfipad 2).

Starsi bratr s t€Z8imi projevy je otcem
3 chlapcuia dva z nich (6 a 5 let) maji podob-

ny klinicko-antropometricky somatotyp jako
jejich otec - homozygot. V tomto véku si
nestézuji na kloubni potiZe ani nemaji obli-
¢ejovou a koncetinovou stigmatizace jako
jejich otec (a stryc). Matka téchto chlapct
muze byt zdravym heterozygotem.

Subtotilni synovektomie byla indiko-
vana u starSiho z bratrti v 18 letech na
levém kolennim kloubu a ve 22 letech
na pravém kolennim kloubu. MladSimu
sourozenci byla provedena radioizotopo-
va synovektomie pravého kolenniho klou-
bu v 19 letech a pro recidivu chronické
synovitidy byla ve 20 letech a 9 mésicich
provedena chirurgicka subtotdlni synovek-
tomie. Pribéh onemocnéni je zdvaznéjsi
u star$iho sourozence.

U obou bratrti byla prokdzana opakova-
nym biochemickym vySetfenim niz$i hla-
dina celkového cholesterolu a v krevnim
obraze mikrocytiarni hypochromni anemie.
Pfipadny vztah téchto biochemickym a he-
matologickych nilezi k pachydermoperi-
ostoze neni v pisemnictvi uvadén.

Histologické a histochemické vySetie-
ni tuhého a objemného panu prokizalo
téméf shodnou patologii a potvrdilo vil-
lonoduldrni synovitidu u obou sourozen-
ca. Villonoduldrni synovitis md agresivni
schopnost napadnout kostni tkin, pouzdro
kloubni, $lachy a okolni mékké tkiné, coz
jsme pozorovali i 1. zavaznéji postizeného
pacienta, ktery mé€l pokrocilou synovitis
obou kolennich kloubi.

Denzitometrické vySetfeni (DEXA)
u obou sourozencti prokazalo zvySené hod-
noty kostni denzity v oblasti proximalnich
femoru i bederni patefe, u star$iho bratra
pfi opakovaném vySetieni za 3 roky doslo
k dalSimu signifikantnimu zvySeni kostni
denzity, coz bylo pozorovino i na vybra-
nych RTG snimcich skeletu, provedenych
v odstupu 9 let.
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Zavér

Chirurgicka 1é¢ba kombinovand s pro-
tizdnétlivymi 1€ky a fyzioterapii neovlivnila
vyznamnéji vysoké hladiny C-reaktivniho
proteinu a markery kostniho obratu. Tato
komplexni lécba vedla k rychlému ustu-
pu bolesti a otoka kolennich i hlezennich
kloubt, a k vyraznému dlouhodobému
zmirnéni zanétu velkych kloubu. Metodou
lécebné volby hyperostdzy je dlouhodobé
podavani bisfosfonatt (3).
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IDIOPATICKE AVASKULARNI
KOSTNI NEKROZY

R. Myslivec, I. Mafik, A. Mafikova
Ambulantni centrum pro vady pohybového
apardtu

Olsanska 7, 130 00, Praha 3

E-mail: r.myslivec@seznam.cz

E-mail: ambul_centrum@volny.cz

Souhrn

Autofi podavaji pfehled etiopatogene-
se, diagnostiky a zdsad léceni pouze nej-
zavaznéjSich a nejcastéji se vyskytujicich
idiopatickych vaskularnich kostnich nekréz
(osteochondro6z) u déti. Pojednavaji o ana-
tomickém usporadani kosti a typech kost-
niho rastu. Nekrozy rozdé€luji podle typu
osifika¢nich center, lokalizace, rozebiraji
etiologii a patogenesi vzniku nekroz, klinic-
ké pfiznaky a moznosti 1éCeni. Nejcastéji se
vyskytujici avaskularni nekrézy demonstruji
na pfipadech vlastniho souboru pacientt.

Klicova slova: avaskulirni kost-
ni nekréza, osteochondrdzy, ischemickd
epifyzarni nekréza, choroba Calvé-Legg-
Perthesova

Uvod

Pojmem avaskuldrni Kkostni nekrdza
oznacujeme onemocnéni epifyz, apofyz
nebo enchondrilné osifikujicich drobnych
kosti ruky a nohy vzniklé na podkladé
poruchy cévniho zdsobeni. Epifyza a jeji
epifyzirni rastovd ploténka tvoii jedinec-
nou funk¢ni jednotku skeletdlniho systé-
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mu béhem rustového obdobi u déti, ktera
reaguje odliSn€é na abnormadlni podnéty
nezZ zbyvajici ¢asti skeletu. Nasledkem toho
muZeme pozorovat u déti charakteristické
druhy poskozeni epifyz i rustovych ploté-
nek. Pficiny téchto poruch jsou mnohocet-
né a mazeme je rozd€lit na zndmé - napf.
trauma, pravdépodobné - metabolické
choroby, nadory, dna, DM, infekce, iatro-
genni vlivy a idiopatické.

Poskozeni muZe byt generalizované
a to bud vrozené (napf. mnohocetnd epi-
fyzarni dysplazie, achondroplazie a jiné
kostni dysplazie) ¢i ziskané (napf. rachitis,
hypotyreoza aj.) nebo lokdini, které posti-
huje celou funk¢ni jednotku nebo cast.
Odlisuje se tlakovy ¢i tahovy typ poskozeni
epifyzy ¢i apofyzy.

Incidence a etiopatogeneze

Osteochondroézy postihujinejcastéjidéti
ve véku 3-10 let, Castéji divky. Nejzavaznéjsi
osteochondréza morbus Calvé-Legg-Perthes
(coxa plana, osteochondroéza hlavice femu-
ru, osteochondritis deformans coxae juve-
nilis a dal$i synonyma) postihuje pétkrat
Castéji chlapce nez divky, diagnostikuje se
ve véku od 3-8 let s varia¢ni $ifi 2-15 let.
Choroba CLP byla zjiSténa u rtznych ras,
nizka incidence je u praobyvatel Austrilie,
americkych Indidnd, Polynésanti a ¢erno-
cht. V 10-15 % se vyskytuje oboustranné,
kdy se zjistuje familiarni vyskyt. V téchto
pfipadech ale zfejmé jde o nediagnostiko-
vané kostni dysplazie s pfevazujicim posti-
zenim epifyz (1).

Znalosti specifického cévniho zdsobeni
epifyz a epifyzarnich plotének je zakladem
pro pochopeni patogeneze jejich onemoc-
néni. Vétsina tlakovych epifyz ma povrch
pokryt kloubni chrupavkou a krevni cévy
prostupuji pouze skrze obnazené oblasti

kosti. Tlakovd epifyza jako hlavice femu-
ru, kterd je intraartikuldrni a zcela kryta
kloubni chrupavkou, je nejisté zasobena
z cév penetrujicich chrupavcity povrch.
Epifyzarni krevni cévy zajistuji vyZivu nejen
vlastni epifyzy, ale odpovidaji za vyZivu ros-
toucich bunék fyzy. Proto ischémie epifyzy
je spojena s ischemii epifyzarni ploténky
(fyzy) a souvisi s pozdéjsi poruchou lon-
gitudindlniho rtstu kosti. Zatimco diafyzy
dlouhych kosti rostou do délky z oblasti fyz
epifyza roste z trojrozmérné hluboké zony
kloubni chrupavky. Totéz plati pro rust
malych kosti tarsdlnich a karpalnich (2).

Trauma muZe zplsobit mikrotraumata
az fraktury epifyz, nebo zptsobi dislokaci
a nasledné avaskularni nekrézu. ZmnoZzeni
synovidlni tekutiny po traumatu ¢i zanétu
miize zplsobit sniZzeni intraartikuldrniho
prokrveni utlakem retinakuldrnich cév,
jako je tomu u hlavice femuru. Nékteré
krevni choroby jako napfiklad polycyté-
mie zpusobuji pravdépodobné trombo-
zu. U Gaucherovy choroby se abnormdlni
burnky akumuluji a obliteruji cévni zdsobeni
subchondrilni kosti na koncich dlouhych
kosti. Podobné dusikové embolie z tukové
kostni dfené po atmosférické dekompre-
si u potdpéct nebo délnikti pracujicich
v podzemi muze zpusobit avaskuldrni
kostni nekrozu a nasledné osteoartrézu.
Popileniny a omrzliny také destruuji krev-
ni zasobeni tlakovych epifyz u déti.

Klinicky obraz, prubéh

Zakladni patogenese a klinicky pribéh
avaskuldrnich nekréz je obdobny a zile-
Zi na velikosti tlakovych a deformacnich
faktord. VétSina zmén se koncentruje do
oblasti epifyz, kde deformac¢ni poSkozeni
vede po skonceni rastu ditéte k sekun-
darnim artrotickym zméndm v kloubech.
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Osteochondr6zy obvykle postihuji druhot-
nd osifikacni centra nebo tlakouvé epifyzy na
konci dlouhych kosti (napf.hlavice femuru),
anebo primdrni osifika¢ni centra kratkych
kosti (napf.os naviculare tarsu). Podobné
poskozeni vidime u trakcnich epifyz (jako
je tuberositas tibiae), které jsou poklidiny
za idiopatické osteochondrdzy a jsou prav-
dépodobné traumatického pavodu.
Patologicky proces ma ctyfi stadia.

Patologické zmény v ruznych fizich kore-

luji s rentgenovym nalezem zmén na skele-

tu. Pfeména z jednoho stadia do druhého
muiZe probihat rizné€ dlouho, nékdy v roz-
péti 2-8 let v zavislosti na véku ditéte a roz-
sahu postizeni epifyzy pfi zacitku onemoc-
néni (4). Klinické piiznaky jsou zpocitku
minimdlni, poté charakteru bolesti, omeze-
ni hybnosti kloubu, v repara¢nim stadiu se
bolest zmenSuje, ale rozsah pohybu zavisi
na stupni anatomickych zmén.

Nejcharakteristi¢téj$im onemocnénim
je Calvé-Legg-Perthesova (CLP) choroba,
kde:

1. stadium - Casna fize nekrozy (avasku-
larni faze) - byva asymptomatické, na
RTG se nezjistuji deformity, tuto fazi
Ize odhalit pfi NMR vyS3etfeni.

2. revaskulariza¢ni fize s kostni apozi-
ci a resorpci predstavuje cévni reakci
okolnich tkdni na nekrotickou kost.
Na RTG snimku se pozoruje sniZovani
vyska epifyzy vlivem kolapsu kostnich
tramca a fragmentace. Kloubni chru-
pavka zastava intaktni. Vznikaji pato-
logické fraktury v subchondralni kosti
osifikacniho jadra v oblasti nejvétsiho
zatizeni (anterosuperiorni ¢ast hlavi-
ce femuru). Tyto fraktury se projevuji
bolesti, v kloubu vznika exudat a do-
chizi ke ztlusténi synovidlni vystelky
s omezenim pohybu v kloubu, nékdy
i k decentraci hlavice.

V 3. fazi kostniho hojeni - prestiva kostni
resorpce, pokracuje apozice a postup-
né se fibrosni a granula¢ni tkan nahra-
zuje novou kosti, kterd dosud vykazuje
biologickou plasticitu. To znamend, Ze
iv této fazi je epifyza citlivi na mecha-
nické zatizeni a muize se deformovat.
Konecny obrys hlavice 1ze hodnotit az
kdyzZ je reosifikace ukoncena.

Ve 4. fazi residudlni deformity zlstava
na RTG snimcich obrys epifyzy rela-
tivné neménny a zbytkova deformita
pfetrvava. Protoze kloubni chrupavka
zustala pfiméfené normadlni, kloubni
funkce je po mnoho let zachovana.
V pozdéjsim Zivoté kloubni inkongru-
ence a omezeni rozsahu pohybu vede
k vyvoji koxartrozy.

Klasifikace CLP choroby je zaloZzena
na RTG vySetfeni hlavice femuru v pfe-
dozadni a boc¢né (axidlni, Zabi) projekci.
Rozdé€leni je celd fada. U nas nejcastéji pou-
Zivand je Catterallova a Herringova klasi-
fikace. Salterova-Thompsonova Klasifikace
(5) urcenda k hodnoceni prognostického
vyznamu subchondrilni fraktury (1984) se
u nas neujala.

Terapie

Léceni zavisi na v€éku ditéte a stupni
postiZzeni. Zakladem lécenti je ¢asnd diagno-
za, ktera se urci jen ziidka pred fazi revas-
kularizace. Ziddnd medikamentézni 1é¢ba
ani jind forma 1éceni nezastavi patologicky
proces osteochondrézy. Biomechanickym
pozadavkem pfi 1éCeni je prevence abnor-
mdlniho tlaku na epifyzu béhem vulnera-
bilni faze revaskularizace a kostniho hojeni.
Ovérené léceni je dlouhodobé omezeni
zatézovani postizené koncetiny. Lécebné
zasady jsou zachovani kongruence a rozsa-
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Obr. 1a: RTG kycli v pfedozadni (AP) projekci 10leté divky. Subchondrilni resorpce centrilni a late-

ralni oblasti epifyzy proximalni eifyzy pravého femuru, 3. skupina postizeni dle Catteralla. Salterova

inomindtni osteotomie zménila orientaci acetabula a bylo dosazeno uplné zanofeni (,containment®)

puavodné subluxované hlavice.

hu pohybu v kloubu a zabrinéni subluxace
hlavice. Cilem léc¢eni je prevence deformity
epifyzy a prfedcasného rozvoje druhotné
osteoartrozy. VEtsinou je dostacujici konzer-
vativni terapie. Nékdy je potfeba operac¢ni
feSeni (obr. 1 a, b) s cilem obnovit kloubni
kongruenci a urychlit revaskularizaci.

Diskuse

Remodelace epifyzy zavisi na ¢asovém
intervalu zbyvajicim do ukonceni kostni
zralosti ditéte (6). To znamena, Ze k anato-
mickému obnoveni tvaru hlavice zpravidla

dojde u pfipada, které zacaly v ranném
véku (ve 3-4 letech).

Metabolické procesy v 2. revaskulari-
za¢ni fazi mohou byt srovnany s nepii-
mym hojenim mezi konci kostnich frag-
mentl napf. po zlomeniné nebo korekcéni
¢i distrakéni osteotomii (pfi prodluzovini
dlouhych kosti). Pojivova tkdil v prostoru
mezi fragmenty je tvofena delikdtni sou-
hrou fibroblastii, osteoblastt, osteoklastt
a osteocytu. Jak pro diferenciaci osteoklas-
th, tak pro jejich aktivaci hraje daleZitou
alohu cytokinovy systém OPG/RANKL/
RANK (3).
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Obr. 1b: RTG ky¢li v AP projekci ve 20 letech. Acetabulum dostate¢né kryje oplostélou velkou hlavi-
ci. Hlavice remodelovala do typického hiibovitého tvaru coxa plana, zkraceny rozsifeny krcek je ve

valgosnim ostaveni, kostni struktura a denzita je v normé.

Zavér

Aseptickou lokalizovanou kostni nekro-
zou muzZe byt de facto postizena kazda
tlakova ¢i tahova epifyza resp. apofyza.
V prici je uveden pfehled etiopatogenese,
diagnostiky a zdsad 1éceni pouze nejzivaz-
néjsich a nejcastéji se vyskytujicich osteo-
chondréz u déti.
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The stress-strain changes in the sur-
roundings of the hip-joint implant have
dramatic impact on the response from the
living bone tissue - by the remodelling
process. Our approach to the process of
biomechanical remodeling concentrates
on the following three stages:

1. bone resorption based on the osteoc-
last activity,

2. bone deposition based on the osteo-
blast activity, and

3. bone growth control based on the

RANK/RANKL/OPG pathway. All three

stages are described by five ordinary

differential equations for the concen-
trations of five relevant chemical com-
ponents: mononuclear cells MCELL, old
bone Old_B, osteoblast activators Activ_
OB, Osteoid, and new bone New_B. It is
possible to calculate the concentrati-
ons of all the remaining biochemical
components. The driving force for the
remodeling process is the dynamic loa-
ding (cyclic compression and expan-
sion, e.g. walking or running), which
strongly influences the rate of chemical
reactions, see Fig. 1. Of course, appro-
priate biochemical state of tissue is
needed and exchange of substances in
tissue (open system considered).

The investigated bone volume is divi-
ded into finite elements, which are consi-
dered to be bone structural units (BSU).
The numerical simulation shows that the
concentration of a new bone in each BSU
substantially depends on the history and
intensity of loading and/or on nutrition
and medical treatment. The evolution from
the homogeneous density distribution to
the corticalis and cancellous bone forma-
tion is shown in Fig. 1a). The model also
emphasises the inevitable influence of the
dynamic mechanical loading together with
the biochemical control - osteoprotegerin
(OPG) concentration. The BSU deformati-
ons are calculated using ANSYS.

Even though the conditions of material
biocompatibility are satisfied, the main
problem is originating from the inappro-
priate state of stress-strain field and the
corresponding BSU deformation on the
interface of the total hip joint endoprosthe-
sis and the living bone. The sudden change
of elastic moduli between the implant and
the bone and the partial damage of bone
tissue results in imbalanced density dis-
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Fig. 1. The bone remodeling process (according to our model) creates cortical and cancellous bone
from the homogeneous density distribution even if only the effect of external forces is considered.

Compare the calculation a) with the Rtg. image b). It is evident that mechanic (dynamic) loading

not only significantly influences the bone remodelling process - resorption or formation of bone in
a given element - but also determines the shape, thickness, and emplacement of cortical bone. The
structure of osteons corresponds to the isostress lines ¢).

tribution mainly around the prosthesis.
In other words, the joint implant creates
a very new condition for natural remode-
ling processes.

The preliminary numerical simulation
shows that the concentration of the new
bone and the bone elastic constants in the
surroundings of the living bone-implant
interface substantially depend on the his-
tory and intensity of the loading, drug deli-
very, and nutrition. The clinical experience
indicates that dynamical loading (above the
threshold level 1500-2500 microstains, e.g.
Frost 1987), especially walking with a cha-
racteristic time period about 1 s, influen-
ces the whole process of bone remodeling
after approximately 3 months.

Great unknown in the joint-replace-
ment problem is how will the bone respond
in terms of remodelling to new stress-strain
field in bone after the replacement. Usually
there is considerable resorption in the

vicinity of implant (especially in proximal-
-medial and proximal-lateral part of femur)
but in some cases there is also a significant
deposition of bone in specific sites that
strengthens the imposition of prosthesis in
bone. Fig. 2 shows one example when ade-
quate physical activity (50-year-old man at
the time of operation, approx. 10 thousand
gaits per day) guarantees sufficient bone
density for a long time (Fig. 2b - the same
man after 6 years from operation).

Our research group tries to give some
insight into this problematics. Despite the
complexity, when not only person-speci-
fic gene expression together with diet
and activity that he performs but also the
choice of material for prosthesis, angle of
insertion and hollow created plays a role,
the same type of response - the same pat-
tern of density distribution - after month
from operation is obtained as in clinical
observation - Fig 2c.
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Fig. 2. The change of human bone (right femur) density distribution after hip joint replacement.
During the course of time the denser regions in the bone shift in the distal direction towards the
implant tip. The bone is markedly thicker near the implant tip. a) Rtg image immediately after ope-
ration, b) Rtg. image 6 years after operation, ¢) bone density evolution calculated by our method

(preliminary results).
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Uvod

Béhem naSeho studia CSF transportu
se ukdzalo, Ze kromé respira¢niho a kar-
diovalskularniho, je jednim z vyznamnych
propulsoru CSF také pohyb patere. Ukdazalo
se, Ze pro popis intervertebralni kinemati-
Ky jiz nestaci tradi¢ni popis vztahujici se ke
kartézkému soufadnému systému umisté-
ného do stfedu pri¢ného fezu téla obratle
a osami odvozenymi ze symetrie téla obrat-
le a laterdlni symetrie vici ,anterio-posteri-
orni“ ose [1.] Tento koncept nedostatecné
reflektuje funkci velice vyznamného prvku
spindlniho komplexu, michy, jeji zakladni
vitdlni funkce, jeji logistiku a biomechani-
ku CSF transportu. Tento pfistup rovnéz
chybné vymezuje télo obratle a meziob-
ratlovou ploténku, jako dominantni prvek
intervertebralniho pfenosu sil, na ukor
meziobratlovych kloubn.

Problém
Tradi¢ni pfistup vyuZziva popisu meziob-

ratlového skloubeni (motion segment), jako
dvouzvratné paky, jejiz stfed otdceni repre-
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Motion segment

Upper vertebra Lever arm Fig. 1. Traditional conception of intervertebral
\[ ; kinematics (assumed from [1.])
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Fig. 2. Shear of spinal column during a physiological intervertebral rotation is not eliminated by
traditional conception IV movement problem (assumed from [1.]).

sentuje meziobratlovd ploténka [1.], coZ kterym je ochrana michy, pfi soubézném
vychazi z tradi¢niho, ryze anatomického pii- zachovani celkové spindlni pohyblivosti,
stupu (obr. 1). To ovsem koliduje s jednou (obr. 2). Tento problém ¢istecné jiz disku-
ze zdkladnich funkci spindlniho komplexu, toval také White III a Panjabi [1.].
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Fig. 3. Definition of coordinate system (assumed from [2.]).

Nis predklidany koncept vychazi z dvo-
jiho zptisobu fizeni pohybu pitefe: ,struktu-
ralné preferované kinematiky“ (pasivni fize-
ni) a Jadéné kinematiky*“ (aktivni fizeni).

Strukturdlné preferovanou kinemati-
kou téla a zejména funkce michy, mys-
lime kinematiku, ktera je urcena pfe-
vaziné tvarem obratle a kinematickymi
charakteristikami meziobratlového kloubu
(Zygapophysial Joint) a casti vazivového
systému. Role intervertebrilniho skloube-
ni je akcentovdna. Oproti tomu ,ladéni
kinematika“ je urcovina hlavné aktivnimi
prvky fizeni (zejména svalovym systémem
a pfislusnou senzorickou ,siti“) ve spolu-
praci s vazovym systémem a dal$imi ucin-
ky, jako jsou intraabdomidlni ¢i intrathora-
kalni tlak, apod.

Strukturalné preferovana
kinematika (hard kinematics - HK)

Intervertebralni (IV) skloubeni (IVS)
dvou sousednich obratli vytvafi sloZitou
sdvouzvratnou“ paku, kde podporu tvofi

meziobratlové klouby. Kloubni plosky téch-
to kloubu jsou pokryty deformovatelnou
chrupavkou. Rozpojeni meziobratlového
kloubu briani Capsula articularis inter-
vertebralis, jejiz reologické vlastnosti spo-
le¢né s reologickymi vlastnosti kloubnich
chrupavek definuji kloubni vili. Na vent-
ralni strané pak dominuje meziobratlova
ploténka a systém ligament, na dorsilni
strané, a také laterdlné, potom dominuje
slozity vazivovy systém. Geometrie a reo-
logické chovini takto popsaného systému,
pak definuje strukturdlné preferovanou
kinematiku IV mobility.

Stfed IV kartézského soufadného sys-
tému, je proto vhodné lokalizovat do pro-
storu prufezu patefniho kanilu, resp. do
canalis centralis s laterdlni osou ve sméru
spojnice stiedu faset IV kloubni [2, 3, 9].

Ladéna, aktivné fizena kinematika
(soft kinematics — SK)

Kompensace dil¢ich IV deformaci
a kontrola CSF permeability subarachno-
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Fig. 4. Relations of the spinal subsystem (SP) with others subsystems of the axial system

idalniho prostoru v patefnim kanilu je
zajisténa v predloZzeném konceptu systé-
mem, ktery svou senzorickou casti dete-
kuje potieby korekce, kterd jsou dile rea-
lizovana aktuacni, svalové - ligamentozni
komponentou (obr 4).

Chovini patefe (SP) je pfimo ovliviio-
vano svalovym systémem patefe (MSSSP)
a dalsimi, bliZe nespecifikovanymi podsys-
témy organismu (OBS). Zaroven vyrazné
ovliviiuje tok mozkomiSniho moku ve spi-
ndlni ¢asti (SCSF). Blok OBS je tvofen
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subsystémy trupu ,viscerdlniho“ typu,
soustfedénych do jednotlivych casti (spi-
nalni, hrudni, abdominalni c¢ast), a kon-
cetin. MSSSP representuje svalovy systém
patefe. Mozkomi$ni mok protéka spindlni
oblasti (SCSF) a oblasti kranialni (IKCSF).
Mozkomis$ni mok je produktem kardiovas-
kuldarniho systému, jenZ mozkomi$ni mok
pozdéji také absorbuje. CNS pak represen-
tuje blok fizeni celého systému.

Slozita recepcni sit jde morfologicky
az na uroveil kloubnich plosek, ¢i kompo-
nent meziobratlového disku. Soucasné je
detekovana ucinnost logistiky michy (CSF)
a samoziejmé aktuacni komponenty. Ty
jsou tvofeny sloZitou soustavou ,jedno-
¢innych aktudtoru“ které jsou sdruzeny
do skupin navzijem antagonich svala.
Kritéria fizeni IV kinematiky, jeji optima-
lizace apod., budou vyznamé ovlivnény
poZzadavky CSF a CNS.

Zavér

Koncept strukturdlné preferované a la-
déné kinematiky patefe byl caste¢né oveé-
fen matematickym modelem [3, 9] a také
klinickou studii [4]. Jeho vyhody jsou ziej-
mé pfi tvarové rekonstrukci z NMR [4].
Tato teorie rovnéz umoziuje preformulo-
vat pozadavky na implantitovou strategii
jak v jeji ¢asti inzenyrské, tak 1ékafské.-
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PROSPECTIVE ARTICLE

REDISTRIBUTION OF STRAIN
ENERGY FROM ARTICULAR
CARTILAGE INTO THE
SUBCHONDRAL BONE
REDISTRIBUCE DEFORMACNI
ENERGIE Z ARTIKULARNI
CHRUPAVKY DO SUBCHONDRALNI
KOSTI

Petrtyl M., Lisal J., Cerny P., Danesova J.
Czech Technical University, Faculty of Civil
Engineering,

Laboratory of Biomechanics and Biomaterial
Engineering

E-mail: petrtyl@fsv.cvut.cz

Summary

The presented research is focused on
the both elimination and/or minimalizati-
on of undesirable friction in the articular
knee cartilage and on the effects of new
lay-out of collagen fibres during/after the
dynamical loads as the result of energy
transfer into the subchondral bone.

Key words: biomechanics, articular
cartilage, collagen fibres, redisplacements,
energy transfer

Introduction

Articular cartilage is the composite
hydrated connective tissue that provides
a low-friction wearresistant bearing surface
diarthrodial joints and distributes stresses
to underlying bone (1). Adult articular car-
tilage consists of matrix and bearing com-
ponents. The matrix is created by synovial

liquid and chondrocytes. Reinforcing ele-
ments are composed from proteoglycans
and collagen fibres. The fibrillar collagen
meshwork is the major determinant of the
biomechanical properties of cartilage (2),
(3). The composite structures of articular
cartilage separate out the wear in diarthro-
dial joints. The macromolecules of collagen
are constructed in such a way to be able to
carry the tension stresses, while the pro-
teoglycans with synovial liquid are able to
carry the compressive stresses.

Methods

The articular cartilage is multifunc-
tional structure. That must to transfer the
dynamical loads, to damp the loads and to
distribute them. With regard to the mini-
malization and/or elimination of tangential
forces (during the knee flexion and the
knee extension) is important to recognize
the systems of force transfers from car-
tilage into the subchondral bone. There
were studied the vector fields of cartilage
displacements using the FEM and the carti-
lage deformations at the both knee flexion
and the knee extension.

Discussion

From executed numerical analyses is
evident that the dynamical loads initiate the
new shape modifications of radial collagen
[fibres that are adapted to the flow of syno-
vial liquid. Collagen fibres are deformed
(in the consequence of theirs bending
rigidities) to be able to transfer the shear
stresses that are oriented in the motion
of synovial liquid. The shear stresses act
on the fibres surfaces and they initiate the
normal forces (normal stresses) inside of
them and transfer them into the subchon-
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dral bone. The tangential kinetic energy of
deformed articular cartilage is transformed
into the potential energy of deformation in
fibres and then is dissipated into the sub-
chondral bone.

Conclusion

1. The radial collagen fibres in articular
cartilage create in 3-D the arches (with
regard to the MR-histological observati-
ons) having the biomechanical function
to dump the tangential movement of
cartilage. The radial fibres of cartilage
are not able to carry compressive loads
into the subchondral/spongy bone. They
Dplay pivotal role during the tangential
flow of synovial liquid. Initial radial
orientations of collagen fibres (that are
fixed into the subchondral bone) are
changed during the knee flexion and
the knee extension. The radial collagen
fibres are bent in the flow of synovial
liquid having the principal role to “tie”
the shear stresses and so minimize the
flow intensity. Only in these repositi-
on phases the collagen fibres are able
to transfer the normal forces (and the
energy) into the subchondral bone.

2. The articular hyperelastic cartilage is
extremely deformed during the dyna-
mic load and points of cartilage per-
form the large displacements. The
radial collagen fibres are adapted to
these displacements. The collagen fibre
deflexion depends on the potential
energy of deformations (accumulated
in the fibre) transformed from the Rine-
tic energy of the synovial liquid during
the dynamic load. The initiated normal
tension forces in the fibres are transfor-
med into the subchondral bone. The
kinetic energy is transformed into the

potential energy of deformation in the
subchondral bone.
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THE WAY OF ADJUSTING BRACE
WHICH CAN BE CONSIDERED
AS A HALF MODULE.

Chéneau J., Kotwicki T., Chekryshev D. O.
39 rue des Chanterelles, 31650 Saint Orens, France
E-mail : cheneau.jacques@club-internet.fr

For many years, even decades, we hope
we can make modules which should cover
the main cases of scoliosis and the main
sizes of patients. But scoliosis is most com-
plex, and the amount of spare parts should
be extremely great and should offer huge
problems of management.

The only valid “Cheneau” braces are
now made on forms, which are manufactu-
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red either with plaster moulds or a data
processing way. The great problem is the
necessity of foreseeing a great amount of
changes while working the moulds as well
as when preparing the software. Errors can
hardly been avoided and require a great
time to be corrected.

Having noticed, that a minute amount
of great parts of a typical “Chéneau-brace”
can indifferently be used in a wide range
of patient’s sizes, we have tried to act a fol-
lowing way:

1. Manufacture a brace according to a pa-
tient, either with plaster forms or with
data processing methods.

2. If a part is not well adapted, just sepa-
rate a great but homogeneous region
of the brace, for instance the right pel-
vic girdle; remould it with immediate
control on patient; then test the place
of this part also directly on patient.
Then, fix the part which had been sep-
arated, on overlapping zones thanks
to rivets, on separated zones thanks to
bridges.

3. The same way of adjustments can
be made on bad local adaptations. If
a part is too tight, just saw, split and fix
a bridge. If too loose, saw, overlap and
fix rivets.

Advantage of this method are the easi-
ness of managing; the fact that it is much
less difficult to adjust a brace part when
isolated; that a control always can be made
direct on patient; that a very bad adapted
brace can quickly be well adapted; that
a noticeable time is won

Key words: Cheneau braces, half
module of brace

CONSERVATIVE TREATMENT
OF SPONDYLOLISTHESIS AND
SPONDYLOLYSIS

Mezentzev A., Chekryshev D. O., Petrenko D. E.
Sytenko Institute of Spine and Joint Pathology,
Kharkiv, Ukraine; “Orthospine Itd.”, Evpatoria, Ukraine
E-mail: dmtry_o@rambler.ru

Conservative treatment of spondy-
lolisthesis and spondylolysis has produced
varying clinical results. Restoration of the
normal sagital spinal balance is important
both in non-operative and operative treat-
ment of the spondylolisthesis. In this study
12 patients with spondylolisthesis grade
I, spondylolysis and monolateral spondy-
lolysis with contralateral prespondylolysis
were treated with a brace with two gyp-
sotomies, one aiming at lordosing in L5/S1,
one delordosing in L2/L3 (Fig. 1). That
allowed to restore normal sagital balance of
the spine. In all 12 patients positive clinical
result was achieved. Proposed method of
conservative treatment allowed to achieve
reparation of the pars interarticularis, pain
relief and stabilization of the spine.

Key words: spondylolisthesis and spon-
dylolysis, conservative treatment, gypsotomy

7

Figure 1. Two gypsotomies
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REVIEW ARTICLE

KORZETOTERAPIE PRO
DEFORMITY PATERE V SAGITALNI
ROVINE

Cerny P, Maiik L.

Ortotika s.r.o., V Uvalu 84, areil Motol
E-mail: pavel@ortotika.cz

Ambulantni centrum pro vady pohybového
aparatu, Olsanskd 7, 130 00 Praha 3

Trupové ortézy pro korekci patefe v sa-
gitalni roviné vyuZzivajijedno ¢ivicenidsobny
tfibodovy princip pasobeni na patef. Mezi
nejcastéjsi aplikace patfi hrudni hyper-
kyf6za casto doprovizenda bederni hyper-
lorddzou. Typickou konzervativné 1é¢enou
deformitou je kyfotizace hrudni patefe pfi
Scheuermannové chorobé. Dalsim béZnym
defektem je kyfotizace v oblasti Th-L pfe-
chodu, ktery je typicky pro nékteré vro-
zené vady jako napfiklad achondroplazie,

pseudoachondroplazie, kde pricinou byva
klinovity obratel Th12-L2.
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V minulosti se deformity pitefe v sa-
gitdlni roviné lécily modifikovanymi kor-
zety ur¢enymi pro skoliézu jako naptiklad
Hessingtv perlickovy korzet, nebo i typy
Milwaukee a NYOH. Mezi velmi ucinné
typy patfi rizné modifikace korzeti podle
konstrukce Gschwenda. Vyznacuji se zapi-
nanim na boku, kdy samotné dopnuti puso-
bi pfimo korekci sagitdlni kiivky pitefe.
Pavodni konstrukci Gshwenda zdokonali-
li v Bad Wildungenu v modifikaci Zielke-
Nusser, obr. 1, kterou jsme zpocatku také
zhotovovali. Pracnost vyroby byla v§ak pod-
statné vyssi, nez celoplastické korzety pro
skoliozu, proto jsme modifikovali ortézu
v celoplastovy typ, obr 2., ktery se nim
osvédcdil stejné jako typy ptavodni.

Na nékterych pracovistich se s oblibou
zhotovuji korzety CTM (Cheneau-Toulouse-
Munster), obr. 3, se zapininim vepiedu
a s typicky nastavitelnou vyztuzZenou hrud-
ni pelotou. Je to v podstaté symetricky zho-

tovena Cheneau skofepina s potfebnym
vyztuZenim a s moznosti nastaveni korekce
hrudniho useku.

Na naSem pracovisti vznikla v roce 1995
dynamicka korek¢ni trupova ortéza typ
Cerny urcend pro korekci skoliotické pate-
fe. Jeji symetricka deklina¢ni modifikace je
vhodnd pro flexibilni sagitilni deformity
pdtefe, kdy neni potfeba plisobit velkymi
korek¢nimi silami. Osvédcila se naptiklad
pfi vrozené kostni lomivosti, pfi kyfotizaci
Th-L useku u achondroplazie i v fadé dal-
$ich vhodnych indikacich, obr 4.

Jako nevhodné typy korzeti pro defor-
maci v sagitdlni rovin€ 1ze oznacit hyperex-
ten¢ni korzety, kam patfi Jewettav korzet
a jeho obdoby. Pasobi sice na patef v ro-
vin€ sagitilni. Jeho tfibodové puisobeni
ma vSak tak velké rozpéti, Ze pusobi na
pomérné dlouhy usek pitefe a v mobilnim
Th-L pfechodu vyvold hyperextenzi. Proto
je vhodny pfedevsim pro posttraumatické
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¢i pooperacni stavy k zafixovani extenze
v Th-L oblasti, a ne pro korekci deformit
v sagitilni roviné, kdy je potfeba plisobit
na jednotliva krat$i zakfiveni patefe samo-
statné.

BohuZel existuje deformita pdtefe, na
kterou nedokdZeme pusobit pifimo nebo
vibec. Je to lordotizace hrudniho useku
patefe. Je to stav, kdy se patef dorzilné
spropadi“ do hrudniku a neexistuje moz-
nost jak patef pfimo tlacit zpét do hrudni
kyf6zy. Existuje jediné nepfimé pusobeni
a to takové, Ze Th-L usek korigujeme co
mozna nejvic dorzdlné a horni hrudni usek
patefe se pak automaticky pfi béZném ver-
tikdlni drZeni téla a pfi nddechu dostava do
priznivéjsiho kyfotického postaveni.

Material skofepin pro trupové ortézy,
korigujici deformity v sagitdlni roviné, byva
polyetylén, polypropylén nebo dalsi ter-
moplastické hmoty. Skofepina se pak casto
vyztuzuje kovovymi dily z hlinikovych slitin
¢i z nerezavéjici oceli, které jsou pripojova-
ny nejcastéji nytovanim.

Klicova slova: Korzet, korzetoterapie,
deformity patefe, kyf6za, lordoza

PROSPECTIVE ARTICLE

SCOLIOSIS TREATMENT BY BRACE
WITH FORCE PRESCRIBING

Culik J.!, Mafik 1.2, Cerny P3

1 Ustav biomedicinského inZenyrstvi, CVUT
Praha, nam. Sitna 3105, Kladno

2 Ambulantni centrum pro vady pohybového
aparatu, OlSanska 7, 130 00 Praha 3

3 Ortotika s.r.o., V Uvalu 84, Praha 5 - Motol, areal
FN Motol

E-mail: culik@fbmi.cvut.cz

The children scoliosis is conservative
treated by corrective braces. The brace is
made individually for each patient. The
first is made the negative and then the posi-
tive form of children trunk. The final plas-
tic brace is made according to the positive
form. The brace type Cheneau or Cerny are
used at Czech Republic. The plaster form
is deepened at the place, where the brace
have to push on patient trunk and at the
opposite side is made a free slot. The artic-
le describes the new type of brace with
regulated pushing on the patient trunk.

The brace consist of 2 or 3 parts con-
nected by joints and on the opposite sides
by telescopes with adjusted forces (Fig. 3).
This article describes the brace consisting
from 2 parts which can be used for spine
defects at form letter ‘C’ (spinal curve has
only one extreme). The top of the article is
shown an algorithm of calculation of opti-
mal force value at the telescope.

The schema of brace is at Fig. 1. The
brace consists from a lumbar part length
/; and a thoracic part length /,. The bought
parts are connected by joint j and telesco-
pe with adjustable force F at appositive
side. The brace turns a patient trunk with
moment

M=Fr (@Y

The moment effect is the partly continu-
ous trunk loading according to Fig. 1. The
maximal values of parabolic load (Fig. 2)
are f1, f>, f5 and their bright are a, by, b,, c.

The first will be determined values f;,
/[, [ as a function of force F. Let us write
moment equilibrium conditions the lum-
bar and thoracic parts to joint j
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Figure 1. Schema of brace parts connection Figure 2. Parabolic load of spine.

and spine load as brace effect.
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If f; has been calculated from (7) then can be calculated f;, f; from (4), (5).
The ratio of dimension Z,, l,, a, b,, b, ¢ were estimated according to measurements at
applied braces:

lz=211,ﬂ=b1 =0.2 l],C=b2=0.2 l] (8)
The loading coefficients are after setting (8) to (4), (5), (7)

f, =8878504674Fr /1]
f, =6.54205609Fr / I}
f, =5.238563702Fr/ I}

The first problem is to calculated spine curve correction as an effect of telescope
force F. The spine is considered stiff at vertebra parts and elastic with moment of inertia
I and module of elasticity E at inter-vertebrae parts. The values EI must be calculated for
observed patient (the values EI can be determined for one patient and transformed by scale
for the cured patient).

The spine load from brace is partly parabolic and the parts between the parabolic loads
is unloaded (see Fig. 1). The parabolic load is (see Fig. 2)

_4fE() €
72414

where & is local coordinate from the load origin and f, is load value at the center.
The bending moment is calculated from differential equation

M//:_f

The spine correction (horizontal displacement as a brace effect) w and turning spine
axis ¢ is at vertebra part given by

w=C40,+W,, @=,

where wy, @, are values at vertebra origin and ( is local coordinate. The values w and ¢
at inter-vertebrae part are given by differential equations

Elp’=-M, w’=¢

The values w and ¢ are calculated step by step from spine origin at the first with initial
condition

w(0) = ®0) = 0
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Figure 3. Patient with brace.

If the final value on the spinal end is
Weng = w(l), the new correct initial value

@ 1S

®o= 'wend/ 1

where / is spine length.

The second problem is to determine
optimal value of telescope force F. The
optimal spine correction is if the quadra-
tic error of correction values w; and the
spine curve points y; measured at X-ray is
minimal

2 ZZ(Wi _yi)2
=

The problem can be solved by Newton’s
iteration method with numerical deriva-
tions.

The problem of solving differential
equations and minimum of quadratic error
is shown at [1]. The article [1] searches
the brace with regulated pushing on pati-
ent trunk consisting from 3 parts with
2 couples of joints and telescopes.

The new types of brace with regulated
pushing on patient trunk is moor effective
the previous types. Bought problems were
interpreted on computer. The program can
be used for computer aid design. It calcula-
ted optimal telescope forces for measured
patient data on X-ray and patient positive
plaster form.
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PROSPECTIVE ARTICLE

RELATION OF AXTAL VERTEBRAL
ROTATION TO THE RIB AND
TRUNK DEFORMITY IN THE
TRANSVERSAL PLANE IN
SCOLIOSIS

Pallova 1!, Otdhal S.2
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Backround

Scoliosis is a threedimensional defor-
mation of spine and trunk (translation,
rotation). A large component of scoliosis
is axial vertebral rotation in the transver-
sal plane causing one side of the trunk to
become prominent. Rib or loin prominen-
ce is the one of most important factor of
adolescent’s cosmetic perception. In our
study we focused on the relationship of the
axial rotation of vertebra to trunk and rib
deformation in the transversal plane.

Curvature of the spine (scoliosis, lor-
dosis, kyphosis) was for the first time
described by Claudius Galén (129-199).
Hippokrates (460-370 B.C.) has already tre-
ated scoliosis by means of extension and for-
ced hump compressing. Nowadays, the care
of shape changes in the transversal plane
(hump) is in the frame of various methods
of physiotherapy: asymmetric derotation
breathing (by way of rib affected on ver-
tebrae), asymmetric positions and stret-
ching (Kendall, Dreidimensionale Skoliose
Behandlung nach K. Schroth, Therapie und

dem Prinzip Gocht- Gessner, Das Klappsche
Kriechverfahren, Prof. T. Karski, etc.)

Methods

Experimental group included three
females with adolescent idiopathic scoliosis.
The relation and range of the axial vertebral
rotation (AVR, fig. 1a) to the rib deformity
(ARR, fig. 1b) and angle of the trunk rotati-
on (ATR) was monitored. Magnitude of the
AVR and the ARR were observed from 2 mm
transversal MRI slides of the most rotated
thoracic vertebrae. The symmetry of thorax
(ST) was also evaluated from MRI slices. The
non-invasive topographical method, shadow
moire, to monitor the ATR was used. The
ATR was defined as the angle between the
tangent to the curve formed by paraver-
tebral muscles and the horizontal line in
chosen cuts (processus spinosus of the most
rotated thoracic vertebrae).

ARR (angle of rib rotation) and ATR
(angle of trunk rotation) are simplified
terms, they express deviation of the thorax
(ribs, surface of the trunk) from horizontal.
In reality these terms include own defor-
mation of the thorax. The rotation of the
thorax in the transversal plane is in scolio-
sis usually opposite than rotation of pelvis
and shoulders.

Results

The pilot results showed that rotati-
on of vertebrae was always greater than
rotation of the trunk and ribs. There had
not been direct relation of the magnitude
of vertebral rotation to the rib and trunk
deformity. The ATR had no significant rela-
tion to the AVR, therefore it is impossible
to assess the vertebral rotation from the
trunk rotation.
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Fig. 1 - Angle of vertebral rotation versus angle of trunk rotation

(a) AVR (angle of vertebral rotation) - on transverse MRI scan slices, an angle between vertical (a,
perpendicular line to the table) and reference line (b) crossing point A (centre of the dural sac) and
point B (crossing the middle part of the vertebral body) gives the AVR

(b) ARR (angle of rib rotation) - on transverse MRI slices, the ARR is given by the angle formed
between a horizontal line drawn parallel to the table (a) and the tangential line drawn to the rib
deformity (b)

Fig. 2 - Ratio of symmetry of the thorax (ST)

on transverse MRI scan slices, line AB is drawn over the posterior part of the thorax at the place of rib
head for articulation with the vertebra. Distance from costovertebral articulation to internal side of
the thorax is measured, ST is defined as a division of greater to lesser value. By normal thorax is ratio
1, ratio is greater in the case of rib hump (according to SpineCare Foundation, 2005)
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Our results are in concord with the
findings in literature. There was no asso-
ciation between the Cobb angle, vertebral
rotation and rib deformity (2).

Discussion

Some researchs think that first appears
development of the rib deformity and then
follows spinal deformation (3), (4). Some
studies indicate, that deviation in the fron-
tal plane, rotation of vertebra and shorte-
ning of thoracic spine cause deformation
of the rib cage (1), (5).

In the presented paper were obser-
ved the axial rotation of vertebra (AVR),
rib deformation (ARR), symmetry of tho-
rax (ST) and topographical asymmetry of
the trunk (ATR) in the transversal plane.
However, the aim was not to explain ori-
gin of deformation (thorax - spine), but
description of shape back changes and
rotation of vertebrae in the transversal
plane. Different positions of the patient
and different examinations show other
quality and extent of spinal and trunk
deformation.

Certain disadvantage of the MRI is
the supine position of examination. No
description is available for mechanisms
and changes in spinal shape induced by
postural changes for possible influence of
gravity, deformation of individual parts of
the thorax etc. either. According to Yazici
et al (7), if the patient is lying supine on
the table, the scoliosis curve corrects spon-
taneously to some degree on the transverse
plane as well as on the frontal plane.

The challenge could be developed devi-
ce of Society FONAR (Melville, NY) called
Stand-Up MRI, Upright Imaging, Standing
Ovation or Position MRI, which allows all

parts of the body picture in various positi-
ons (Cigna Healthecare, 2004).

Although in presented case report was
deformation of the spine evaluated from
MRI in supine position, the results were in
concord with results of Stokes (6), which
observed rotation by means of stereoradi-
ography and steretopography - rotation of
rib and trunk were in general lesser then
rotation of the vertebra.

Conclusion

Patients as well as their parents and
their peers visualize the scoliosis deformity
as a trunk deformity. Although correlations
exist between spine and trunk deformity,
they are not always strong.

There are qualitative (directional) cor-
relations between deformation of the torso
and spine, which are given anatomically,
but quantitatively they are irregular and
do not necessarily have to be expressed.
Preliminary results show that rotation of
the vertebrae is greater than deformation
of the ribs.

Key Words: axial rotation, vertebra,
rib, deformation, scoliosis
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M:CEP

V roce 2007 si Evropa a Evropané
pfipominaji padesite vyroci podpisu tzv.
Rimskych smluv zaklidajicich Evropské
hospodarské spolecenstvi (EHS) a Ev-
ropské spolecenstvi atomové ener-

gie (Euratom). Rok 2007 je pro Evropu
vyznamny i tim, Ze pfechdzi, pro obdobi
2007-2013, na novou rozpoctovou per-
spektivu, kterd pfinasi i fadu moznosti roz-
voje mezindrodni védeckovyzkumné spo-
luprice. Ta je v Unii podporovina zejména
prostfednictvim tzv. rimcovych programu
pro védu a vyzkum. Prvni vyzva pro poda-
vani projektti do 7. rimcového programu
(2007-2013), s celkovym rozpoctem cca
50 miliard Euro, byla zvefejnéna 22. pro-
since 2006.

Sedmy rdmcovy program se prevaz-
né zaméfuje na Ctyfi specifické progra-
my - Spoluprace, Myslenky, Lidé, Kapacity.
Jednou z priorit programu Spoluprace je
Zdravi, kam spadd medicinskd a zdravot-
nickd problematika. Novinkou je program
Myslenky s rozpoctem 7,5 miliard Euro,
ktery je spravovian autonomni Evropskou
vyzkumnou radou (European Research
Council). Kritériem pro vybér projekth
v tomto programu je excelence projektové-
ho zaméru. Program Lidé navazuje na akce
Marie Curie. Program Kapacity se soustie-
di na vybudovani evropskych vyzkumnych
infrastruktur a podporu vyzkumu malych
a stfednich podniku.

Ceskd republika md moznost Cerpat
prostiedky i z jinych evropskych financ-
nich mechanismtt napf. EUREKA, COST,
Ak¢ni program Spolecenstvi v oblasti vefej-
ného zdravi (2003-2008), Finan¢ni mecha-
nismus Evropského hospodaiského prosto-
ru a Finan¢ni mechanismus Norska. V roce
2006 se nové€ objevila Finan¢ni pomoc
Svycarska a byly schvileny nové operacni
programy - Opera¢ni program Vyzkum
a vyvoj pro inovace, ktery uzce kooperu-
je s OP Vzdélani a konkurenceschopnost
a OP podnikini a inovace.

Medicinské informac¢ni centrum pro
evropské projekty za prispéni Ufadu
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vlady CR v rdmci Koncepce informovani
o evropskych zaleZitostech v CR zpracova-
lo brozurku Perspektivy politiky vyzku-
mu a vyvoje EU ve zdravotnictvi, kterd
se zamcfuje na obecnou charakteristiku
politiky vyzkumu a vyvoje EU, nastifiuje
moznosti podpory zdravotnictvi nejen
z ramcovych programi, ale i z jinych evrop-
skych finan¢nich mechanismu. BroZurka je
dostupni v elektronické podobé na inter-
netovych strankich MICEPu http://www.
micep.cuni.cz nebo je mozné si ji v MICEPu
zdarma objednat.

Pracovnici Medicinského informacni-
ho centra pro evropské projekty (Medical
Information Centre for European Projects,
MICEP) radi poskytnou konzultace o moz-
nostech financovani projektovych zaméra
a projektt. Poradenské sluzby jsou, v ramci
projektu MICEP (MSMT, UK), poskytoviny
zdarma. Aktudlni informace pravidelné zve-
fejiiujeme na http://www.micep.cuni.cz.

CASE REPORT

CONGENITAL METACARPAL
APLASIA
VROZENA APLAZIE METAKARPU

Smrcka V., Maiik L.

Ambulantni centrum pro vady pohybového
apariatu

Olsanska 7, 130 00, Praha 3

E-mail: smrcka.v@quick.cz

E-mail: ambul_centrum@volny.cz

Comparison of two cases congenital
metacarpal aplasia is presented. In the 1%
case substitution by vascular bone graft

(from fibula) was carried out. In the 274
case the solution was splitting of com-
mon wide metacarpal bone. This method
was deduced from the study of congenital
defects of paleopathologic material from
19" century collection. The main advanta-
ge of metacarpal splitting is preservation
of intact growth epiphysis and its further
normal growth.

Key words: hand surgery, microsur-
gery, bone graft, metacarpal osteotomy /
splitting, bone growth

Provedeno srovndni dvou pfipadl
nihrady metakarpu: 1. mikrochirurgic-
ké s pomoci vaskularizovaného kostniho
Stépu z fibuly a 2. roz§tépenim vedlejsiho,
vrozené roz$ifeného metakarpu. Druhy
zpusob byl odvozen ze studia modelu
nelécenych pfipadd vrozenych vad pale-
opatologického materidlu ze sbirky z 19.
stoleti. Vyhodou rozstépeni sousedniho
metakarpu je zachovani rastové schopnosti
se zachovanim ratovych zon.

Klicova slova: chirurgie ruky, mikro-
chirurgie, kostni §t€p, osteotomie / rozsté-
peni metakarpu, kostni rist
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Obr. 1a, b. RTG snimek rukou v AP projekci: 1a - na snimku ve véku 5 let je patrné vidlickovité posta-

veni 4. a 5. prstu levé ruky, které maji spole¢ny metakarp, 1b - snimek za 17 mésicu po rozstépeni
rozsifeného spole¢ného metakarpu pro 4. a 5. prst ukazuje tplnou remodelaci / vhojeni kostniho
Stépu z hiebene kycelni kosti a zachovalé rustové epifyzy.
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NOVY POHLED NA ROZMEROVOU
PROPORCIONALITU NOHOU
(VYSLEDKY TZV. TUBINGENSKE
STUDIE)

Hlavacek P., Chmelafova M.
Universita Tomase Bati ve Zliné
E-mail: hlavacek@ft.utb.cz

Pfechod od femeslné vyroby k sériové
vyrob€ obuvi si vyzidal standardizované
oznacovani velikosti. Po pavodnich vice
méné firemnich systémech se prosadily
nejdiive anglicky systém zaloZeny na ang-
lickém palci a francouzsky na francouz-
ském stehu. Po nich pozdéji nasledovaly
metricky systém a pokus o zavedeni uni-
verzalniho systému MONDOPOIT. Tyto
systémy vice nebo méné musely vychazet
z rozsdhlejsiho antropometrického méfeni
populace. Ta probihala ve 30. letech XX.
stoleti a byla provedena pfedevsim lokdlné
a rozdilnymi metodami. To zptisobilo velké
problémy se srovnavanim vysledk(. Dalsi
komplikace vznikla tim, Ze nékterd praco-
visté (pfedevsim antropometricky orien-
tované universitni ustavy) vyhodnocovaly
otisky nohou, kdezto primyslové a prak-
ticky orientované tymy pracovaly s obrysy.
V prvni poloviné XX. stoleti se veSkeré
naméfené hodnoty zpracovavaly rucné
a proto se dopfedu vybiraly pro porovniani
pouze zikladni rozméry, které byly zaloze-
ny na dvou parametrech: délky nohou a je-
jich obvodua v mistech metatarsofalangeal-
niho skloubeni (v obuvnické terminologii
tzv. OPK - Obvod prstnich kloubt).

Vyvojem méfici techniky se v 90. letech
zacaly pouzivat nové nekontaktni metody

pro méfeni nohou, pfedevsim 3D scanne-
ry. Po vyfeSeni software a odstranéni nedo-
statkl, prob¢hlo jedno z nejrozsihlejsich
nekontaktnich méfeni nohou v Tiibingenu.
Obrovsky soubor dat byl zpracovan statis-
ticky a vysledky jsou pfekvapujici. Pro vyssi
miru padnuti obuvi a tedy pro vystiZnéjsi
kategorizaci proporcionality nohou se jevi
odlisné rozméry a to délka nohy a pomé-
ry hodnot délky oblouku prvniho paprs-
ku nozni klenby a hodnoty délky prstct.
Jinymi slovy bylo by vhodnéjsi rozliSovat
nikoliv $ifky nohou (a obuvi) ale skupinu
lidi na dlouhoprsté, stfednéprsté a krat-
koprsté (s prihlédnutim k nové€ pouzivané
terminologii dlouhoprstcové, stiednéprst-
cové a kratkoprstcové nohy). Toto zjisténi
znamend ale definitivni konec stdvajicich
CAD systémt a revolucni zmény v oblasti
CAM. Nicméné, tento novy pohled a no-
vé zpusoby méfeni nohou jiz umoznily
vysvétlit napf. fenomén ,vysokého nirtu“,
nejcastéj$i priciny diskomfortu ¢i nepad-
nuti obuvi.

Jejich prednosti je i vy$si presnost a do-
lozitelnost zmén z longitudinilnich mére-
ni. Prvni uspéch je napf. potvrzeni, Ze déti
postiZzené diabetem nepotfebuji specidlni
obuv, tak jak je tomu u pacientl diabetiku
IL. typu.

PROSPECTIVE ARTICLE

BIOMECHANICKE PARAMETRY
TOLERANCE LEBKY A MOZKU NA
VNEJSI MECHANICKE PUSOBENI

Prof. PhDr. Jifi Straus, DrSc., katedra kriminalistiky
Policejni akademie CR v Praze
E-mail: straus@email.cz
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Abstract

Poranéni lebky a ddle mozku patii mezi
poranéni velmi cCastd, velmi frekventovana
jsou zde poranéni smrtelnd. Proto jsou
forenzni biomechanické aplikace znacné
dualezité pro proces vySetfoviani zivazné
trestné ¢innosti, kdy pachatel ato¢i na obét
smérem na hlavu. ZatiZeni hlavy pfi tupém
poranéni nebo impulsni zatiZzeni lze kvan-
tifikovat fadou parametri. Biomechanicka
analyza umoznuje vyjadfit toleranci orga-
nismu na vnéjsi zatéz podle velikosti dyna-
mické slozky sily a velikosti zdporného
zrychleni v intervalu zatiZeni. Toleranci
organismu zatiZzeni hlavy lze vyjadfit jako
funkci zaporného zrychleni v dobé destruk-
ce, vnéjsi sily a nitrolebniho tlaku.

Klicova slova: uder, impaktu, zatiZeni
hlavy, tolerance organismu, hodnota pfeZziti

Tupa poranéni hlavy jsou vyznamna
jednak pro jeji exponovanou polohu, ale
téz proto, ze skoro vzidy pfi napadnuti
druhou osobou se stivd pfimo objektem ta
cast téla, ve které je Zivotné dulezity organ.
Pti biomechanickém posuzovani poranéni
lebky je nutné predevsim prihliZet ke sku-
tecnosti, Ze zlomenina lebky sama o sobé
nemusi byt provizena viznym poranénim
mozku a jeho plen, naopak i bez porané-
ni lebec¢nich kosti muiZe jit o tiraz smrtel-
ny. V8echna poranéni lebky jsou spojena
s néjakym, tfeba sebemenS$im poranénim
mozku (Pavrovsky 1977).

PoloZzme si na zacatku otazku.
Existuje presné a exaktné kvantifikova-
telna hranice tolerance organismu na
extrémni dynamické zatiZzeni hlavy?

Toleranci organismu ¢lovéka na extrém-
ni dynamické situace je myslena jeho sna-
Senlivost (odolnost) vici nadkritickym veli-

kostem sil, zrychleni a napéti, které mohou
zpusobit poranéni organismu, které jesté
Ize preZit, anebo jiZ pteZit nelze. Pak hovo-
fime o poranénich smrtelnych. Tato pora-
néni vznikaji, kdyZ je pfekrocena kritickd
hodnota tolerance organismu na dynamic-
ké pusobeni. Hranice tolerance jsou vSak
znacn€ Siroké a individudlni a proto je
kromé individudlniho kasuistického pfistu-
pu nezbytna kinematickad a dynamicka ana-
Iyza. Peclivy kasuisticky pfistup je potiebny
nejen pro vécné biomechanické poznini,
ale i proto, Ze jde obcas o vizné aplika-
ce biomechaniky pfi vySetfovani a soud-
nim posuzovani trestnych ¢ind z hlediska
forenzni biomechaniky.

Podstatné pro studium tolerance orga-
nismu na dynamické situace je sledova-
ni vztaht mezi mechanickymi podnéty
a reakcemi organismu na razné zvolené
rozliSovaci arovni daného systému ¢i sub-
systému, ktery se potom stavi systémem.
Pro posouzeni dynamického zatiZzeni orga-
nismu ma zejména vyznam zjiSténi mecha-
nickych dat:

- rychlosti v(t) a zrychleni a(t), jimZ byly
vystaveny sledované tkiné (organy, orga-
nové soustavy, organismus jako celek),

- gradienty zrychleni a(t), tj. rychlosti
zmény zrychleni,

- lokalizace, velikosti a sméry sil pusobi-
cich na organismus, pfipadné i sily, vzni-
kajici uvnitf sledovaného organismu,

- vznikld napéti,

- sily v zavislosti na draze (price, ener-
gie) a zavislosti na case, impulsy sil,
hybnosti a pfipadné i dalsi vykony.

Pfi narazovém puisobeni vnéjsi sily na
hlavu je tfeba odlisit:
a) ndrazové mechanické pusobeni na
razné casti kostry lebky vcetné spodi-
ny lebecni
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b) mechanické pusobeni na mozek, vyvo-
lané pusobenim na kostru lebky.

Hlavni duasledky o razné zavaznosti
mechanického pusobeni na mozek jsou
trojtho druhu, otfes mozku (commotio
cerebri), pohmozdéni mozku (contusio
cerebri), pfipadné smrt.

Z hlediska biomechanického hodnoce-
ni lze rozliSit tfi druhy tupého uderu do
hlavy, rozliSujeme (STRAUS 2007):

- uderné pusobeni: t<50 ms
- impulsni pasobeni: 50 ms <t <200 ms
- kompresni ptisobeni: t> 200 ms

Znac¢né nehomogenni struktura mozku
je zfejmé pricinou neobycejné slozitého
zptisobu Sifeni tlakovych vin. Vzruast tlaku
v nékteré ¢asti mozku casto vilbec nesou-
hlasi s mistem vnéjstho uderu na lebku.
To jednoznac¢né vyplyva z experimentd na
zvifatech a na anatomickych preparatech.

Pfi biomechanické analyze poSkozeni
mozku a lebky nds zajimaji prvni dva druhy
zatizeni, tj. aderné pusobeni (pfi destrukd-

nim case do 50 ms) a ptisobeni impulsni
(destrukce lebky v ¢ase nad 50 do 200 ms).

Pro rozbor mechanickych pficin a trau-
matickych nasledkt a pfi posuzovani hod-
not tolerance se jevi jako velmi prakticky
semiempiricky tzv. ,Severity Index (SI),;
kriterium ochrany cestujicich). V nékteré
literatufe se tento index oznacuje jako GSI
(Gadd Severity of Index). Vypoctem tohoto
indexu (GADD 1966) lze odlisit tolerova-
né a netolerované kinematické podminky
tupého narazu a dile fesit razné dynamic-
ké souvislosti s ohledem na traumatické
nasledky ndrazu. Index GSI lze vyjadrit jako
integral algebraické funkce

GSI = [25(D.dt
0

kde a je zrychleni pfi ndrazu.

Tento index signalizuje, Ze pfi pfekro-
¢eni kritické hodnoty GSI > 1000 vznika-
ji podminky pro pocitek netolerovaného
nebezpecného tupého ndrazu.

Otfes mozku (comotio cerebri)

Maximalni hodnota zpozdéni hlavy,
mozku (m.s?2)

a=350g

a =300-600 g (zvifata)

a = 280-400 g (opice, kocky)
a = 80-120 g ( clovek)

Tlak intrakranialni (Pa)

147 150 (po dobu 6-12 ms)
206 010 (po dobu do 6 ms)

Tabulka €. 1 - Priklady ruznych kritickych hodnot tolerance pro otfes mozku

Zhmozdéni mozku (contusio cerebri)

Maximalni hodnota zpozdéni hlavy,
mozku (m.s?)

a =350-500g

Tlak intrakranialni (Pa)

196 200 (po dobu 6-12 ms)

Tabulka €. 2 - Pfiklady raznych kritickych hodnot tolerance pro zhmozdéni mozku
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Fraktura lebky (s mozkem) pfi padu na betonovou ¢i ocelovou desku

Maximalni hodnota zpozdéni hlavy,
mozku (m.s?2)

a =515 g (pri fraktuie klenby lebni)
a=500-700 g (pfi fraktufe v oblasti cela)

Tlak na vnitfni strané klenby lebni (Pa)

858 375

Tlak spankovy

206 010

Tabulka ¢€. 3 - Pfiklady raznych kritickych hodnot tolerance pro frakturu lebky s mozkem

Cast téla Zaporné zrychleni - zpomaleni
prumér / max.
Hlava 55g/80g
Hrudnik 40g/50¢g
Panev 46g/50¢g

Tabulka ¢. 4 - Normy pro pieziti pro impulsni puisobeni (t = 50 - 200 ms) podle DIN (SRN 2001- EU)

Kritické hodnoty, naméfené raznymi
autory, jsou casto rozdilné. Dile uvadény
prehled hodnot ma proto hlavné vyznam
informativni. Pfiklady rtznych Kkritickych
hodnot tolerance, shromazdéné od ruz-
nych autort na ziakladé jejich mechanic-
kych a traumatickych poznatka, uvadi pre-
hledné nasledujici tabulky (STRAUS 2007).

Dalsi dobfe znimé Kkriterium zranéni
je HIC.

HIC = { .tfa(t).dt} 6 -t)

(ttZ -ty ) u

Kftivka se opird o tzv. efektivni zpomale-
ni a hodnoty nad kfivkou jsou hodnoceny
jako Zivotu nebezpecné, hodnoty pod kfiv-
kou lze prezit. Kfivka se objevuje v razné
literatufe, napf. PATRICK (1967), GADD
(1966), HICLING-WENNER (1973). Je ten-
dence tuto kfivku vyuzivat i pfi jinych nara-
zech lebky nez pouze ve sméru na Celo, ale

i pro jind pfetiZeni orgint téla. Zrychleni
(zpomaleni) lebky bylo obvykle méfeno na
opacné strané hlavy neZ ptisobil ndraz.

Pfi biomechanickém posuzovani
poskozenilebky je velmi prakticky a uzitec-
ny vySe uvedeny SI - index ochrany cestu-
jicich, ktery rovnéz odd€luje pfi dosazeni
kritické hodnoty SI = 1000 vizné a smr-
telné urazy lebky od uderu, jez lze prezit
(GADD 1966). Na obr. 1 jsou znazornény
obé zavislosti (,Wayne State of Tolerance“
a ,GADD Index of Severity“) pro obdél-
nikové pulsy efektivniho zrychleni a pas-
mo pro pulsy pilovité (trojuhelnikové)
a sinusové. VyuZziti obou semiempirickych
zavislosti je vidy vhodné konfrontovat
s udaji v tabulce ,Lidské tolerance téla pfi
nehodé“.

Gadduv index a Wayne State Tolerance
byly pro potieby forenzni biomechaniky
nahrazeny Gaddovou aproximaci, nékdy
oznacovanou také jako Versace korek-
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2501

20071
¢

GSI = [a**(D.dt Pro obdélnikové pulsy
° je hranice tolerance

GSI = 1000

150

Pasmo pro GSI pulsy trojuhelnikové
a sinusové
1007

501+
»Wayne State“ kiivka tolerance

(pro obdélnikové pulsy)

zrychleni g (m.s™)

doba ndrazu t (ms)

Obrazek ¢. 1 - Zavislosti ,Wayne State of
Tolerance“ a ,GADD Index of Severity-“ pro
obdélnikové pulsy efektivniho zrychleni a pasmo
pro pulsy pilovité (trojuhelnikové) a sinusové.

ce. Versace navrhl nékolik empirickych
korelaci WST ktivky, kterd se pozdéji
oznacuje jako Gaddova aproximace. Jedna
z téchto aproximaci je takovi, kde expo-
nent 2,5 byl nahrazen jednoduse 2. Takova
funkce:

GSLprox= [a*(D).dt
0

V rovnici Versaceho korekce je hodno-
ta zaporného zrychleni a vyjadfena v jed-
notkich metrii za sekundu na druhou,
na obr. 2 je uvedena Versaceho korekce
spolu s puvodni WST kfivkou a Gaddovou
aproximaci.

Bylo pozorovino, Ze rovnice Versaceho
korekce 1épe vystihuje rozsah hodnot od 5
do 30 ms nez Gaddova rovnice. DuleZitéjsi
je, Ze tato aproximace muze mit vyznamny

2000

Versace - korekce

1000

Pramérné zrychleni g (m.s ™)

0 0,01 0,02 0,03

Trvéni efektivniho zrychleni (s)

Obrazek ¢. 2 - Porovnani WST kfivky s apro-
Ximacemi

fyzikdlni dopad. Zakladni rovnice pro hod-
notu GSI muiZe byt pfepsina jako:
2
Y -6737
t
kde v je zména rychlosti hlavy a ¢ je
impaktu (doba deformace, doba kontaktu).
Toto vyjadfeni pouZivd jednotky, které jsou
v pfimém vztahu ke kinetické energii nebo
k vykonu. Vypocet zatizeni hlavy je zalo-
Zeno na hypotéze, Ze zranéni hlavy kore-
luje k velikosti zmény kinetické energie
béhem dopadu, mySlenku poprvé popsal
Di Lorenzo pfed 30 lety. Bohuzel v této
dobé byla dostupnd pouze neuplnd data
pro odvozeni nové funkce pro zranéni
hlavy a vyzkum byl zaméfen ke zjiSténi
optimalniho tvaru kfivky zrychleni.
Hodnoty tolerance organismu na vné;jsi
z4téZ jsou v biomechanické literatufe velmi
intenzivné studoviany. Hranice tolerance
hlavy na vnéjsi zatéz je zavisla na tom, zda
se jedna o uderné (50 ms) nebo impulsni
pusobeni (50-200 ms). Hranici tolerance
organismu lze stanovit pouze na zdkladé
nepfimych udaja (mrtvoly, zvifata, dob-
rovolnici, figuriny). Kriterium tolerance
organismu je primarné zavislé na pfetize-
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ni mozkové tkiné v okamziku destrukce.
Orientacné se studuje také velikost nitro-
lebniho tlaku a velikost vnéjsi sily, zejména
jejiho maxima dynamické slozky pfi uderu.
Jako kriterium tolerance hlavy a moz-
ku na vnéjsi zatéz pfi tupém poranéni lze
stanovit ndsledujici tfi hrani¢ni Kkriteria
(STRAUS 2007):
1. Index zranéni (GSI).

GSI = [a*(D).dt
0

a =80-120 g (123 g pro £ = 6 ms)
Kriteriem tolerance je GSI = 1000

Pro impakt (dobu trvani narazu) do 30
ms je vyhodné uvazovat

t
GSLiprox= [22(D).dt
0

2. Kriticky nitrolebni tlak je
P =206010 Pa - otfes mozku
= 618030 Pa - smrt

3. Kriticka vnéjsi sila pri uderu je
F = 4 kN (vznik fraktur)
F>7 kN (vznikaji radidlni a transversal-
ni praskliny lebky)
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PROSPECTIVE ARTICLE

OTISK NOHY: TVAROVA
REKONSTRUKCE A NELINEARNI
MODEL DISTRIBUCE TLAKU
FOOTPRINT: SHAPE
RECONSTRUCTION AND
NONLINEAR MODEL OF PRESSURE
DISTRIBUTION

Jelen K., Koudelka T.2, Tétkova Z.!, Halounova L.2,
Pavelka K.2
1 Charles University in Prague, Department
of Anatomy and Biomechanics, Czech Republic
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Klicova slova: Otisk nohy, distribuce
tlaku, nelinedrni visko-plasticky model

Key words: Footprint, pressure distri-
bution, non-linear visco-plastic model

Uvod

Koncovy clanek téla - noha, je seg-
mentem s komplexni opérnou, lokomoc¢ni
i propriocep¢ni funkci. Md nezastupitel-
nou funkci pfi detekci informaci o inter-
akci s okolim a jejich pfenosem do vyssich
fidicich a informacnich systému téla clo-
véka. Zména tvaru a distribuce tlaku pfi
interakci nohy s okolim jsou dusledkem
dynamiky lokomocnich pohyba - napf.
pfi chuazi, béhu, skoku a dile pfi obuti
obuvi, trazu apod. (2, 3, 4, 6, 7). Rovnéz
jsou uvedené zmény dusledkem ristu,
genetickych faktord, dlouhodobého zaté-
zovani apod. Vypoctova feseni dusledku
uvedenych zmén a jejich interpretace lze
uplatnit v oblasti ortopedie, preventiv-

ni a protektivni biomechanice, forenzni
oblasti, rehabilitaci, fyzioterapii, obuvnic-
tvi apod.

Metody

Klasifikace tvarovych charakteristik
nohy ve 3D je zaloZzena na numerickém
popisu povrchu otisku nohy - DMR - digi-
tdlni model reliéfu. DMR je zkonstruovin
pomoci fotostereogrammetrického obrazu
otisku. Podrobné body jsou vyuZity pro
definovani konec¢né-prvkového modelu.
Kromé tvarovych charakteristik, jsou vypo-
¢tové feSeny distribuce tlaku na povrchu
chodidla a povrchu otiskové hmoty. Uloha
byla spoctena dvakrat. V prvnim vypoctu
byl pozit pouze lineirné pruzny materia-
lovy model uvazujici plasticitu nezavislou
na Case. ZatiZeni bylo aplikovino pomo-
ci metody pfimého fizeni predepsanymi
posuny. Z pfedchozich vypocti vyplynul
jednoznacny zavér, Ze je tfeba pouZit neli-
nearni visko-plasticky materidlovy model.
Podminka plasticity je totozna s pfedcho-
zim modelem, novy pfistup akceptuje vis-
kozni chovani otiskového materidlu. Tento
pfistup mnohem lépe vystihuje chovini
hmoty neZ prosty lineirné pruzny model.
Byl zvolen model J, plasticity, ktery vycha-
zi z predpokladu, Ze k plastickému tece-
ni materidlu dochdzi pouze zménou tvaru
materidlu (smykem) a zména objemu nema
na plastické chovani vliv. Vypocet labo-
ratorni zkouSky byl proveden metodou
konec¢nych prvka v programu SIFEL, ktery
uvedeny model obsahuje. Postupnou zm¢é-
nou jednotlivych materidlovych parametrt
a porovnavanim kfivek zavislosti deforma-
ce pod zatéZovacim vileckem na case byly
po sérii vypocth ziskiny pozadované mate-
ridlové parametry otiskového materiilu. Na
obr 1 jsou zobrazena data ze dvou méfeni
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Obr. 1 Zavislost zatlaCeni na Case - srovnani
méfeni s vypocty

prubéhu vhloubeni testovaciho valecku do
otiskové hmoty pfi konstantni zatéZové sile
trvajici cca 20 sekund. Silna kfivka zobra-
zuje prub¢h detekovaného méfeni pomoci
matematické formulace.

Vysledky

Pomoci matematického modelu
(obr. 1) byly nalezeny materialové kon-
stanty: E = 4800 [Pa] Younguv modul pruz-
nosti, k = 155 [Pa] mez teCeni, H = 29000
[Pa] modul zpevnéni, n = 0.000006 [Pa.s]

Obr. 2 Prubéh smykovych napéti na deformova-
ném tvaru modelu

koeficient viskozity, Poissontiv soucinitel
(navrzen) v = 0,49.

Ty jsou pouzity pfi vypoctu smykového
napé€ti pfi visko-plastické deformaci otis-
kové hmoty pfi provadéném laboratornim
testovani (obr. 2).

Lze konstatovat, Ze vysledky materidlo-
vych konstant z vypoctu vykazuji dobrou
shodu s naméfenymi daty obr 1. Je vSak
tfeba zvazit vhledem k velikosti deformaci
pouziti vypoctu dle teorie druhého fidu
tj. s uvazovanim geometrické nelineari-
ty. V takovém pfipadé€ jiz neplati aditivni

Obr 3. Prubéh o, na deformovaném tvaru pro
linearni vypocet s draténym modelem nede-
formované sité.

Obr 4. Priibéh o, na deformovaném tvaru pro
nelinearni plasticky vypocet s modelem
nedeformované sité.
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Obr 5. Prubéh o, pro linearni vypocet - dolni
povrch

dekompozice tenzoru deformace, ale je
treba pouzit multiplikativni rozklad, coz
ovsem vypocet zna¢né komplikuje.

Vystupem vypoctového postupu je
pole posund, pole deformaci, pole napé-
ti a pribéh parametru konsistence, ktery
indikuje vyskyt plastického pfetvareni.
Interpretacné vhodné jsou i animace zaté-
zového a deformacniho procesu.

Obr 6. Pribé¢h o, pro nelinearni plasticky
vypocet - dolni povrch.

Diskuse a zavér

Vypocetni postupy umoziiuji feseni
problémt v oblasti namdhdni nozni klen-
by a lokdlnich oblasti napf. I. metatarzq,
ortopedickych pomticek, problémt pato-
biomechaniky, patokineziologie a forenzni
biomechanice. Pfispivaji k feSeni otazek
pohybové deprivace jako mozné priciny
diskomfortu a distribuce tlaku na rozhrani
noha - podlozka, bota apod.

Obr 7. Prubéh o, pro linearni vypocet - horni
povrch.

Obr 8. Prubéh o, pro nelinearni plasticky
vypocet - horni povrch.
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Pouzitim visko-plastického modelu
se zpfresnily vypocty distribu¢nich tlaku.
Model vice akceptuje vlastnosti redlné otis-
kové hmoty. Vysledné hodnoty se oproti
vypoctiim linearné-elastického modelu sni-
Zily v extrémnich hodnotich na cca 60 %
hodnot ptivodnich (obr. 7, 8).

Dalsim krokem bude alesponi zhruba
postihnout mechanické charakteristiky
nohy jako biologického materidlu. Noha
je interak¢nim télesem proti svému okoli
avyznamné€ pfi ni méni svij tvar.

Tyto parametry bude v prvé fazi nutné
urcit jen jako pfiblizné. Parametry mecha-
nickych vlastnosti chovani komplexu tkini
plosky nohy pfi kontaktu s podlozkou
budou, predpoklidime, detekoviny pro
hrani¢ni tlaky do cca 1,00 MPa (3, 6). Jejich
znalost umozni zpfesnéni vypoctl distribu-
ce tlaku mezi nohou a jejim okolim.
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REVEIW ARTICLE

NAVRH INDIVIDUALNI FUNKCNI
ORTOPEDICKE VLOZKY NA
ZAKLADE DYNAMICKEHO MERENI

Wilsens J. P.1, Petrasek P.2
1 RS Scan, Olen, Belgie;
2 Preditest s.r.o., Praha

Pro spravné navrzeni ortopedické vloz-
ky je nejprve nutné zodpovédét dvé otazky.
Prvni otdzka je, zda viibec pouZit ortopedic-
kou vlozku ¢i ne a za jakym ucelem. Druha
otdzka je, co vSe muze ovlivnit rozdil mezi
dobrou a $patnou funkcéni orotpedickou
vlozkou. Systémy Footscan a D3D belgické
firmy RS Scan se snaZi zodpovédét prvni
otazku a poskytnou tu spravnou informa-
ci pro vyrobu dobré funkcéni ortopedické

vlozky.
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Co se skryva za Footscan systémy?

Systémy Footscan jsou systémy, které
slouzi pro dynamickou analyzu chize.
Systémy jsou koncipovany jako méfici desky
pfipadné méfici vlozky, ve kterych je umisté-
na sit piezorezistivnich snimaca. Na zdkladé
provedeni kroku jsou informace ze snimact
dale zpracovavany Footscan softwarem, ana-
lyzovany a zobrazovany uZzivateli.

Co se skryva za D3D systémem?

D3D je automatizovany systém zaloZe-
ny na Footscan méfeni a vypoctech, které
poskytuji zdklad pro ndvrh vlozek, které
jsou tvoreny moduldrni konstrukci a exter-
nimi pfidavnymi korekcemi.

Systém byl vyvinut pfed 25 lety na
zakladé zkuSenosti z ,Runners Service
Sport Orthopaedic Center”. ZkuSenosti
byly postupné ziskavany z méfeni a 1éce-
ni sportovcll a pacientd s ruznymi typy
nohou a rdznymi vadami anatomie Kkon-
cetin jakymi byli napf. dklon nohou, pfi-
padné pifeskakovani v koleni spole¢né ve
spolupraci s rliznou literaturou pochazejici
z ruznych zdroja jako byla podiatrie, orto-
pedie a biomechanika z klinickych i akade-
mickych sektoru.

Soucasny systém D3D byl vyvinut v ro-
ce 1999 kvuli potfebé mit funk¢ni nastroj,
jehoz zakladem budou zkuSenosti s méfe-
nim rozloZeni tlaku od roku 1984 a dalsi
vyvoj Footscan systémit. V roce 1999 bylo
vyrobeno vice nez 25 000 para ortopedic-
kych vlozek zaloZzenych na Footscan méfe-
nich a vypoctech, ¢imz vznikla rozsihlda
databaze. Bylo vSak zapotfebi vyrobu orto-
pedickych vlozek vice standardizovat.

Proc je potfeba automatizovany
systém pro navrh a vyrobu
ortopedickych vlozek?

Prvnim dOvodem je ziskidni pevné
struktury misto libovolného zpusobu vyro-
by ortopedickych vlozek. Kdyz se podi-
vame na ruc¢né vyrabéné vlozky, obvykle
jsou zaloZeny na otisku. VloZka je poloZena
do formy, zatiZzena a odlehcena. Do konec-
ného vyrobku se promitnou individudlni
zkuSenosti, a protoze dile navazuje rucni
brouseni a zaciSténi, je téméf nemozné
pozdéji vyrobit identicky par ortopedic-
kych vlozek.

S automatizovanym systémem je jedno-
duché znovu vytvofit identicky pér vloZek
bez odchylek zptisobené lidskym faktorem
a zrucnosti.

Dalsi davod je vytvoreni jisté doho-
dy v pouzivanych materidlech. Ortopedicti
technici sméfuji k pouZiti jinych materiali
nez podiatfi. A dokonce i v této skupiné
existuje celosvétové mnoho rozdili v po-
uzivanych materidlech. Zda se, Ze kazda
zemé&, dokonce kazdy region upfednostiiuje
vlastni materidly. D3D systém se snaZzi najit
kompromis mezi témito raznymi faktory.

Na zakladé téchto faktli se objevily
otazky:
® Na ¢em ma byt zaloZen navrh ortope-
dické vlozky?
- typu chodidla urc¢eny Footscan sys-
témem
- rozloZeni tlaku a zméné sméru
v téchto tlacich jak bylo urceno
Footscan systémem a vypoctu pomé-
ru rovnovihy
- dalsich informacich o subjektu jaky-
mi jsou télesnd vaha, k jaké ¢innosti
bude vloZka pouZivina jako uroven
aktivity
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® Muze software poskytnout sprivnou
informaci o konstrukci vlozky, tzn.
z jakych prvkd a materidld ma byt
vyrobena?

Pouziti D3D

D3D systém ma velké pole pusob-
nosti od preventivniho aZ po 1écebné.
Ortopedické vlozky vyrobené pomoci D3D
mohou byt pouZity pro vSechny pacienty
s riznymi biomechanickymi vadami kon-
Cetin: diabetes, revmatické a ortopedické
problémy.

Ve sportech existuje také velkd rada
pouZiti, od prevence proti zranéni konce-
tin azZ po opatfeni pfi Spatné funkci ¢i pre-
tizeni. KdyZ je sportovec zranén, ortopedic-
ka vlozka mtZe byt pouzita pro odstranéni
biomechanickych pfic¢in zranéni a zameze-
ni opétovnému vzniku.

Také v dennich pracovnich situacich
mohou byt D3D vlozky velmi uZite¢né,
zejména pro takova zaméstndni, ve kterych
se lidé potykaji s velkou fyzickou aktivitou.

D3D - Grafické rozhrani

D3D (Dynamic 3 Dimensional) zname-
nd dynamické 3rozmérné vypocty, zalo-
Zené na 2 nebo vice méfeni. D3D dava
uzivateli navrh protetické vlozky. Ackoliv
je navrh zobrazen pouze v jednom okné,
mnoZzstvi vypocta skryté za timto zobraze-
nim je obrovské. Vyzkum, ktery byl prove-
den za ucelem ziskdni vSech potfebnych
informaci z naméfenych udajt tlaku, aby
bylo mozné urcit podporu chodidla, byl
velmi rozsdhly. Vysledky jsou jiz nékolik let
vyuZzivany sportovci po celém svété k urce-
ni nejlepsi mozné podpory chodidla nebo
pro optimalni léc¢bu.

Vypocty a prvky jednotlivé
D3D prvky

D3D vlozka se sklada ze zakladni casti,
korekc¢nich prvki a vrchni ¢dsti, aby byla
D3D vlozka optimalni. Méfeni mohou byt
také vyuzité k optimalizaci vlozek, jakymi
jsou RS cup, D3D slim, MC (motion kont-
rol) a PF (performance sole).

Parametry, které uzivime pro vypocet
a vytvoreni individualni vlozky jsou:

1. typ nohy - index klenuti, Al
2. pohyb nohy

a) pohyb pfeni ¢asti A+ a DF-

b) pohyb stfedni ¢isti nohy B+

¢) pohyb zadni ¢asti nohy C+ nebo C-
3. télesnd viha
4. pouziti a aktivita

Typ nohy

Vypocet indexu klenuti:

B/A+B+C = ..% = Al

Vypocty jsou zalozeny na rozdéleni
podle os chodidla od prof. Cavanaugha:

Diky automatickému sejmuti otisku
nohy je osa nohy umisténa mezi metatarsy
2 a 3 a doprostied paty. Obdélnik na této
ose, tzn. ploska nohy bez prst, je rozdélen
na tfi ¢asti: A, B, a C:
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Velmi vysoce klenuta noha 0% <AL <7%

Vysoce klenutd noha 7% < Al < 14%
Lehce vyssi klenba 14% < AL < 21%
Normadlni noha 21% < A1 < 28%
Lehce plocha noha 28% < AI < 35%
Plocha noha 35% < Al < 42%
Velmi plochd noha 42% < A1 < 100%
Korekce predni ¢asti nohy A+

vysoce klenutd noha normdlni noha plochd noha

Vysoce klenuta noha Typ N

N Pl — L=

Normalni noha Typ FN nebo F+B+
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Plocha noha Typ F
ﬁ
Pohyb nohy
Pronance
A
C+ B+ A+
0 % 15% 25% 40 % 50 % 80 % 100 %
Faze kroku
c- DF-
v
Supinace

Predni anti-pronac¢ni klin

1. Podpora medidlni klenby zvétSenim
pod 1. oblasti

2. Poklesnuti nadmérného tlaku pod
klouby prvniho metatarsu vede k tpra-
vé nadmérné nebo trvalé pronace
v rozmezi 50 az 80 % kroku.

Funkce této korekce spociva také v po-
klesu rotace holeni kosti v rozmezi 50 az
80 % kroku.

Stupné korekce

Kdyz je vysledek vypoctu korekce A+
100 % a vice ve srovnani s kritickou hodno-
tou, doporucuje se pouZit korekci A+.

(M1 + M2) / (M1 + M2 + M3 + M4 + M5) =
vypocet A+
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4.
)

Kritické hodnoty: chuze: 63 (100%)

béh 65 (100%)

Anti-inverzni korekce, laterarni
stabilizér DF-

1. Omezit inverzi béhem pohybu v roz-
mezi 50 az 80 % kroku.

Stupné korekce
KdyzZ vysledek vypoctu korekce DF- je
< 100 % ve srovnani s kritickou hodnotou,

doporucuje se pouZzit korekci DF-.

(M3 + M4 + M5) / (M1 + M2 + M3 + M4 +
M5) = vypocet DF-

8

Kritické hodnoty:  chtize: 65 (100%)

béh 60 (100%)

Stredni korekce, B+

Anti-pronacni klin ve stfedni ¢asti

1. Zabranuje poklesu pohyblivé klenby
ve stfedni ¢asti nohy

2. Omezuje nadmérnou medidlni pohyb-
livost medio-tarzalniho kloubu

3. Dava pfimou podporu pod hlezenni
kost. Jejim cilem je neutralizovat pozici
subtalirniho kloubu béhem pohybu
v rozmezi 25 aZ 40 % kroku.

Kdyz je vysledek vypoctu korekce B+
100% a vice ve srovnani s kritickou hodno-

tou, doporucuje se pouzit korekci B+.

(M1 + M2 + HM) / (M1 + M2 + M3 + M4 +
M5 + HM + HL) = vypocet B+

8

Kritické hodnoty: chuze: 60 (100%)

béh 65 (100%)

Tato korekce muZe byt pouZzita ze spodu
vlozky nebo z vrchu.

Korekce B+ pro celou vlozku

Zakladni cast F+B+
Slim, Krist F+B+
MC Motion Control F—FN
FN->N
PF Performance Sole F—FN
FN—N
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Korekce paty C, C+, C-

Anti-valgus korekce, C+

1. Zabranuje rychlé everzi paty. Cilem je
neutralizovat pozici subtalarniho klou-
bu béhem pohybu v rozmezi 0 az 15%
kroku.

2. KdyzZ je vysledek vypoctu korekce C
100 ve srovnani s kritickou hodnotou,
doporucuje se pouzit korekci C se
stupném 2.

Kdy?z je vysledek vypoctu korekce C 120
ve srovnani s kritickou hodnotou, doporu-
¢uje se pouzit korekci C se stupném 4.

(HM) / (HM + HL) = vypocet C

git)

- —

Kritické hodnoty: chuze: 63 (100%)
béh 68 (100%)

Korekce se umisti na vlozku v pripadé,
Ze naklon podpofi nohu proti rychlé everzi
paty. V tomto pfipadé musi byt korekce
umisténa silnéjsi stranou napravo na této
levé vlozce. To znamena, ze vlozka bude
siln€j8i na medidlni strané, pfesné jak je
nutné pro zabranéni rychlé everze paty.

Anti-varus korekce, C-

1. Zabrafiuje zadni inverzi nebo zvétSu-
je everzi paty. Cilem je neutralizovat

pozici subtalirniho kloubu béhem
pohybu v rozmezi 0 az 15 % kroku.

2. Kdyz je vysledek vypoctu korekce
C <58 % ve srovnani s kritickou hod-
notou, doporucuje se pouZit korekci C
se stupném 2.

Kdyz je vysledek vypoctu korekce
C < 48 % ve srovnani s kritickou hodno-
tou, doporucuje se pouZzit korekci C se
stupném 4.

(HM) / (HM + HL) = vypocet C

L L

Kritické hodnoty: chtize: 63 (100%)
béh 68 (100%)

Chuze — uroven korekce 63 x 58% = 36 —
stupenl 2 a 63 x 48% = 30 — stupen 4

Béh — turoven korekce 68 x 58% = 39 —
stupenl 2 a 68 x 48 % = 32 — stupeni 4

Korekce se umisti na vlozku v pfipa-
dé, ze naklon podpofi nohu proti rychlé
inverzi paty. V tomto pfipadé musi byt
korekce umisténa silnéjsi stranou nalevo
na této levé vlozce. To znamena, ze vlozka
bude silné€jsi na laterdrni strané, presn¢ jak
je nutné pro zvétSeni everze paty.
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Uzivané materialy

Materialy pouZivané pro zdkladni i vrchni ¢dst 1ze ménit v zdvislosti na druhu ¢innosti

a vaze cClovéka.
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Slim elegance sytém
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PROSPECTIVE ARTICLE

ORTHOTIC SUPPORT IN
INTERDISCIPLINARY TREATMENT
OF DIABETIC FOOT

Krawczyk P, M.D.l; Zahumensky E., M.D.2

1 Technicka ortopedie Ostrava - PROTEOR,
U Parku 2, 702 00 Ostrava, Czech Republic
e-mail:

ISPO Czech republic, Syllabova 19
70030 Ostrava, Czech Republic,
http//www.ispo.cz/

2 Podiatrickd ambulance Zlin, Kotérova 5546,
760 01 Zlin, Czech Republic
e-mail : Zahumensky Emil@seznam.cz

Uvod

V Ceské republice se ro¢né provede
okolo 5000 amputaci z davodu komplikaci
diabetu. Vcasna detekce zvyseného plan-
tarniho tlaku na chodidle a spravné odleh-
ceni téchto ohroZenych mist riziko vzniku
defektd na plosce nohy podstatné snizi.

Lécba jiz vzniklych defektti vyZzaduje
tymovou spolupraci mezi 1ékafem, podiat-
rem a ortotickym technikem. Autofi uvadé-
ji své zkuSenosti z mezioborové spoluprice
pfi detekci a 1écbé defekti chodidla

Lokalizace ulcerace, (pfedni, stiedni
a zadni ¢ast nohy), rozsah postiZzeni, stadi-
um hojeni a celkovy stav pacienta jsou roz-
hodnujici pro vybér odlehcovaci pomticky.

Ortoticka a kalceoticka 1écba

U zcela povrchnich neinfikovanych
neuropatickych ulceraci pouzivame lokdlni
odlehcovaci samolepici prostfedky, které
se aplikuji na okoli rdany a sniZuji tlakové
zatizeni na tuto oblast. V¢asnost aplikace
je klicova. Optimdlni je, aby ji mél k di-
pozici lékaf prvni linie (prakticky lékaf,
diabetolog), event. i sim rizikovy pouceny
pacient.

Obdobné to plati pro pooperacni obuv
k odleh¢ni pfedni ¢i zadni ¢ast nohy. Ma
hlavni vyhodu v nizké cené a moznosti
okamzitého pouziti (obr. 1). Proto patii
tento typ odlehceni k nejrozsifenéjsim. Je
ale potfeba peclivé vyzkouset, zda je ulce-

Fig. 1 Sériova obuv pro odlehceni predni a zadni ¢asti nohy
Fabricated shoe that relieves the front and the rear part of the foot
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race u daného pacienta skute¢né mimo
zatéZovanou oblast. Pokud ne, zvaZzujeme
individudlni vyrobu této pomicky ¢i pou-
Ziti jiného typu odlehceni. Vhodni je kom-
binace s berlemi ¢i koleckovym kieslem.
Pacienta poucujeme,Ze je nutno zménit
zptisob chiize, vyrazné omezit zitéZ nohou.
Obuv je urcena jen pro nejzakladnéjsi Zivot-
ni aktivity.

Star3i pacienti se zdvratémi a porucha-
mi stability vSak ¢asto odehcovavaci obuv
¢i dlahy pro riziko padu odmitaji a jejich
defekty se bez odlehc¢eni nehoji. V téchto
pfipadech aplikujeme odlehcovaci stél-
ku, ktera ma v oblasti defektu ¢i rizikové
kostni prominence zhotoven otvor. Tim je
sniZzen pfimy lokdlni tlak na tuto oblast.
K omezeni ptisobeni skodlivych stfihovych
sil na okrajich vypliiujeme vznikly otvor

mékkym, stlacitelnym materidlem Mailo
stlacitelny materidl (silikon) vSak muze
zvysit lokdlni tlak. Tento zpusob vyZaduje
pouziti obuvi s dostate¢nym vnitfnim pro-
storem - velmi se osvédcila hluboka zdra-
votni obuv (obr. 2). spliujici pozadavky
pro nezivadné obouvani diabetiku.

Kontaktni sadrova fixace, zvlasté nesni-
matelna, je sice zlaty standard ale v rutinni
provozu jde o metodu zna¢né pracnou,
nakladnou i ndaro¢nou na erudici, zkuSe-
nost, prostor v ordinaci. Proto pokud nesta-
¢i aplikace odlehcujici obuvi, pouzivime
snimatelné ortézy k odlehceni predni ¢asti
chodidla (obr. 3), razné typy AFO ortéz
k odleh¢eni paty nebo dlahy typu Walker,
VACOPED ¢i VACOdiabetic. VyzkouSeli
jsme i pneumatickou dlahu Aircast, kterd
se jevi velmi perspektivni.

Fig. 2. Individuilni obuv s Gpravou svrsku pro zvyseni prodysnosti (ORCO - Zlin)

Individual footwear with modified upper part for improving air permeability (ORCO - Zlin)
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Fig. 3. AFO ortézy pro odlehceni pfedni a zadni ¢asti chodidla (dle Lisalové)
AFO orthoses for relief of the front and the rear part of the sole (according to the design by
Lisalova)

U pacientu s téZzkou deformitou, defek- stadiu neuroartropatie Charcotova typu,
tem ve stfedni ¢dsti planty nebo na medidlni pfi defektech poamputacnich pahyla nohy,
plose chodidla, osteomyelitidou, v akutnim se nidm velmi osvédcila aplikace modifi-

T

1t 'I'Il

Inl.::1 ¥ | 1 i
Fig. 4. Modifikovand ortéza dle Fig. 5. Digitalni plantogram - Parotec3?
Algovera Digital plantogram - Parotec3?

Modified Algover orthosis
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Fig. 6. Chybné pouzita stélka u pokrocilého stadia postiZeni nohy diabetika.
Advanced stage of foot impairment on a diabetic patient - improperly used insole

kované Algovrovy ortézy se zabudovanim
tfmenu pod chodidlo pacienta s plnym
odleh¢enim planty. (obr. 4.)
Pro prevenci recidivy ulcerace je napro-
sto zasadni zajiSténi adekvatni obuvi.
Velmi se nam osvédcila spoluprace
s obuvnickym protetikem. V zivérecnych

pi @t

Fig. 7. Ulcerace v oblasti paty, pro kterou byla
navrzena a zhotovena zcela nevyhovuji-
ci obuv.

Ulceration in the heel area for which
completely unsatisfactory shoes were
designed and manufactured

fazich hojeni defekti 1ze s dostate¢nym pred-
stihem provést zméfeni nohou, vytvarovani
a vyzkouSeni individudlnich vlozek, pfipra-
vovat a priabézné zkousSet individudlni obuv.
U vybranych komplikovanych pfipadi lze
zhodnotit aktudlni biomechaniku nohy pfi
chiizi a rozloZeni tlakl na plosce pomoci PC
plantografie systémem Parotec3’. Zjisténé
parametry jsou pouZity pfi zhotoveni indivi-
duilni obuvi. (obr. 5, 6)

Nejdulezit€jsi je minimalizovat lokal-
ni tlak mezi nohou a stélkou konkretni
obuvi?8. Z tohoto hlediska se ndm jevi pfi
vySetfovani rozloZeni lokdlnich tlakti na
plosce pouzivat detek¢ni vkladaci stélky do
obuvi nez plo$né deskové snimace. (obr. 5,
6). Tyto hodnoti pouze rozloZeni lokdlniho
tlaku bosé nohy, detekuji rizikové oblasti,
ale neumi zméfit efektivitu nasi interven-
ce (zhodnotit tlumivé vlastnosti zavedené
stélky ¢i biomechanické dusledky zavedeni
konkrétni obuvi na mapu rozlozeni lokalni-
ho tlaku nohy).

Pomérné casto jsou k nidm odesilani
pacienti s recidivou defektu z duavodu
nevhodné zhotovené individudlni obuvi.
Nejcastéjsi chybou protetickych pracovist
je pouhé pfizptasobeni obuvi tvaru nohy,
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bez zohlednéni abnormalni biomechaniky
nohy pfi chazi. Nékdy je konstrukce obuvi
zcela Spatna, poSkozuje nohu pacienta.
Dochizi ke zmareni prfedchozi dlouhotr-
vajici a nakladné zdravotni péce. (obr. 7,
8) Na optimdlnim protetickém zajisténi
komplikovanych pacientt tedy z velké ¢asti
zavisi jejich dalsi osud. Proto je tfeba véno-
vat i vybéru protetického pracovisté, které
zajisti obuv po zhojeni diabetické ulcerace,
mimofiddnou pozornost.

Zavér

Pro tuspéch a zhojeni diabetickych
defektd chodidel je dilezitd tymova spo-
luprice jednotlivych odborniku se zamére-
nim na lokdlni oSetfeni defekth moderni-
mi postupy lécby, adekvitni vybér vhodné
ortotické pomucky dostate¢né odlehcujici
a stabilizujici dany segment .Po zhojeni
defektu je duilezitd prevence opakované-
ho postiZzeni pacienta zajisténim vhodné
ortopedické obuvi a dusledna edukace
pacienta. Neméné dilezité je zajiSténi per-
manentni edukace zdravotnickych pracov-
nikd tykajici se prevence vzniku a lécby
diabetickych defekt.

ORTHOTIC SUPPORT IN
INTERDISCIPLINARY TREATMENT
OF DIABETIC FOOT
Krawczyk P., M.D.!, Zahumensky E., M.D.?
Fig. 8. Nevyhovujici individuilné zhotoveni Introduction
obuv. Zcela nevyhovujici konstrukce
obuvi. Around 5,000 amputations are perfor-
Unsatisfactory individual footwear. med every year in the Czech Republic due
Entirely improper shoe construction to diabetes complications. Early detection

of increased plantar foot pressure and cor-
rect relieving of these threatened parts can
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significantly reduce the risk of defects of
the sole of the foot.

Treatment of already developed defects
requires cooperation between the physici-
an, the podiatrist and the orthotic technici-
an. The authors describe their experience
of interdisciplinary cooperation during
detection and treatment of sole defects.

The localization of ulceration (in the
front, middle and rear part of the foot), the
extent of the affliction, the healing stage
and the overall condition of the patient
are the crucial factors for the selection of
specific pressure relief aid.

Orthotic and footwear
management

In case of entirely external non-infec-
ted neuropathic ulcerations local self-adhe-
sive relief aids are used which are applied
in the wound surroundings and reduce the
pressure on the area. Timely application of
these is crucial. It is desirable that they are
available to the front-line doctor (GP, diabe-
tologist) or possibly even to the educated
high risk patient.

Similarly, this holds for post-operative
shoes for relieving the front or rear part of
the foot (fig. 1). Their primary advantages
are the low price and the possibility of
immediate use and that is why this means
of relief is among the most often used.
However, it is necessary to check that the
ulceration is indeed outside the weight-be-
aring regions of the sole. Otherwise, usage
of an individually-manufactured shoe or of
a different type of relief is to be conside-
red. Combination with crutches or a whe-
elchair is eligible. The patient should be
educated about the necessary change in
the way of ambulation and the significant

reduction of foot stress. The shoes are only
meant for the most basic life activities.

Older patients suffering from verti-
go and stability disorders often refuse to
use the pressure relieving shoes or splint
because of the risk of fall and their defects
are not healing properly. In such cases
a pressure relief insole is applied, with hole
in the area of the defect or high-risk bone
prominence which reduces the direct local
pressure on the affected regions. To redu-
ce the deteriorative shear forces the edge
of the hole is filled with soft compressi-
ble substance. An insufficiently compres-
sible material may, however, increase the
local pressure. This means requires shoes
with sufficient inner space - deep medical
shoes have proven eligible (fig. 2), mee-
ting the requirements for convenient shoes
for diabetic patients.

Contact plaster fixation, especially non-
-removable, is being the gold standard,
though in routine operations it is an elabo-
rate and expensive method which demands
erudition, experience and enough room in
the surgery. Therefore, if application of the
pressure relief shoes is not sufficient, the
removable orthoses are used for relieving
the front part of the sole (fig. 3), various
types of AFO orthoses for relieving the
pressure on the heel or Walker, VACOPED
or VACOdiabetic splints. Pneumatic Aircast
brace was also tested and has appeared
very prospectively.

Patients with severe deformity, defect
in the middle part or in the medial area of
the sole, osteomyelitis, in the acute stage
of Charcot’s neuroarthropathy or defects
of the post-amputation stumps have shown
very good results when modified Algover
orthosis with embedded stirrup for com-
plete relief of the sole was applied. (fig. 4)
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Using appropriate footwear is crucial
for prevention of the ulceration relapse.
Cooperation with shoe prosthetic speci-
alist has proven very efficient. In the late
stages of defect healing it is possible to
measure the feet, shape and test the indi-
vidual insoles, to prepare the individual
footwear and check it continuously. In
some complicated cases it is possible to
review the current biomechanics of the
foot during ambulance and the distribu-
tion of the pressure on the sole using the
PC plantography system Parotec3’ and use
this information to manufacture individual
footwear (fig. 5, 6).

The most important goal is to minimize
the local pressure between the foot and the
insole of the particular shoe?s.

From this point of view, we find the
usage of detection insoles in footwear more
convenient than board sensors which only
evaluate the local pressure distribution
of a bare foot (fig. 5, 6), detect risk areas
but cannot measure the effectiveness of
our intervention (i.e. evaluate the relieving
properties of the insole used or review the
biomechanical effects of usage of specific
footwear on the map showing the local
foot pressure distribution).

Quite often we meet patients with
defect relapse caused by improperly manu-
factured individual footwear. The most
common mistake of prosthetic workshops
is that the shoe is only suited to the shape
of the foot, without taking into account the
abnormal biomechanics of the foot during
ambulance. Sometimes the shoe construc-
tion is entirely improper and damages the
patient’s foot (fig. 7, 8). The previous long-
-lasting and expensive medical treatment is
wasted. Appropriate prosthetic provision
of the complicated patients can greatly
influence their future fate and it is there-

fore necessary to pay great attention to
selection of the prosthetic workshop that
provides the footwear after the diabetic
ulceration is treated.

Conclusion

For successful healing of diabetic feet
defects it is mandatory that individual spe-
cialists cooperate on local treatment of
the defects with modern treatment pro-
cedures and that appropriate orthotic aid
providing a sufficient relief and stabiliza-
tion of the affected segment is selected.
After the defect is healed, relapse can be
prevented by providing the patient with
eligible orthopedic footwear and necessary
education. Analogically, permanent educa-
tion of the medical staff must be ensured,
regarding prevention and treatment of the
diabetic defects.

INFORMATION ARTICLE

DOPORUCENI PRO VCASNOU
DIAGNOSTIKU MNOHOCETNEHO
MYELOMU A PRO CASNE
ROZPOZNANI POSTIZENI SKELETU
MALIGNIM PROCESEM

Adam Z., za Ceskou myelomovou skupinu
Interni hematoonkologicka klinika FN Brno
Bohunice

E-mail: z.adam@fnbrno.cz

Souhrn

Vyskyt mnohocetného myelomu v CR
je 3-4 nové diagnostikovanych pfipada na
100 000 obyvatel za rok. Zisadnim pred-
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pokladem pro uspés$nou lécbu je casni
diagnostika. Cilem sdé€leni je upozornit na
uskali diagnostiky této nemoci a ¢asného
rozpoznani postiZeni skeletu maligni cho-
robou viibec.

Pfiznaky mnohocetného myelomu jsou
zpusobeny jednak proliferaci malignich
plazmocytu v kostni dfeni, coz je ve vétsiné
pfipadl spojeno s destrukci kosti a jednak
toxickym vlivem monoklondlniho imuno-
globulinu. Zisadnim problémem je Casné
odlisit bolesti skeletu zptisobené touto (ale
i jinymi) malignimi chorobami od boles-
ti pdtere, které nejsou maligniho ptivodu.
Pro prfehlednost shrneme pfiznaky mnoho-
c¢etného myelomu do nasledujicich bodu,
z nichz kazdy je divodem k nékolika zdklad-
nim vySetfenim s cilem potvrdit ¢i nepotvr-
dit podezfeni na maligni ptuvod potiZi.

Pokud ma jedno z téchto zakladnich
doporucenych vySetfeni patologicky vysle-
dek, je to signilem k pokracovani diagnos-
tického procesu, ke kterému je nemoc-
ny obvykle odeslin praktickym lékafem
na specializované pracovisté. DodrzZovini
téchto doporuceni by mélo minimalizovat
pocet pozdé diagnostikovanych pfipadu.

Situace, kdy by se méla provést zakladni
laboratorni a zobrazovaci vySetfeni:
® Vice nez 1 mésic trvajici nevysvétlené

bolesti nékterého useku pdtefe i bez

znamek korenového drazdéni, nebo
bolesti jin€ casti skeletu (Zeber, kyc¢li ¢i
dlouhych kosti) jsou divodem k pro-
vedeni niZe uvedeného zikladniho
vySetieni. V pfipadé béznych vertebro-
gennich potizi se velmi casto jejich
intenzita do mésice zmens$i. V pripadé
bolesti kosti, zplisobenych maligni
nemoci, se jejich intenzita postupné
zvysuje.

® Klidové a noc¢ni bolesti pitefe ¢i jiné
casti skeletu jsou indikaci k bezpro-

stfednimu radiografickému zobrazeni
a pfipadné€ k dal$im zobrazovacim a la-
boratornim vySetfenim.

® Bolesti patefe se znamkami komprese
michy nebo mi$nich kofent jsou indi-
kaci k akutnimu odesldani na pracovis-
té, kde mohou udélat RTG vysetieni
a cilené CT/MR zobrazeni a pfipadné
provést odpovidajici akutni operacni
vykon.

® Osteoporoéza, obzvlasté u muzia anebo
u premenopauzilnich Zen.

® Projevy oslabené imunity a / nebo
zhorsené funkce kostni dfené€ - opako-
vané nebo dlouhodobé infekce.

® Anémie, typicky normochromni, pfi-
padné spojena s leukopenii a trombo-
cytopenii.

® Trvale vysokd hodnota sedimentace
erytrocytd, pfipadné zvySena koncen-
trace celkové bilkoviny v plazmé.

® ZhorSena funkce ledvin - vzestup kon-
centrace kreatininu.

® Proteinurie, pfechdzejici v nefrotic-
ky syndrom s oboustrannymi otoky
nohou.

® Hyperkalcemie s typicky klinickymi
pfiznaky (polyurie vedouci k dehydra-
taci, obstipace, nevolnost, obluzeni ¢i
hlubsi porucha védomi).

Zakladni vySetfeni pri podezieni
na postizeni skeletu maligni
chorobou

Pokud oSettujici 1ékaf zjisti nékterou z vyse
uvedenych odchylek, doporucujeme pro-
vést nasledujici soubor levnych vySetfeni.
® Rentgenové vySetfeni skeletu v boles-
tivé lokalizaci (vZdy pfed odeslinim
nemocného k rehabilitaci, aplika-
ci obstfika ¢i jiné empirické 1écby).
Pokud rentgenovy snimek neobjasni
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bolest a pfiznaky trvaji déle nez mésic,
zvazit dle dalSich okolnosti a labora-
tornich nilezti odeslini této osoby na
pracovisté, kde mohou indikovat a re-
alizovat MR ¢i CT kosti. CT ¢i MR je
akutné nutné pfi znimkach kofenové-
ho drazdéni ¢i komprese michy.

® Vysetfeni sedimentace erytrocyt
(velmi vysoka sedimentace signalizuje
mimo jiné mnohocetny myelom)

® Krevni obraz (anémie miiZe mimo jiné
mit pfi¢inu v mnohocetném myelomu)

® Zikladni biochemické vySetfeni krve
i moce: sérova koncentrace urey, krea-
tininu, ionta véetné kalcia, celkové bil-
koviny a albuminu, CRP a sedimentaci
erytrocytu (zvySena koncentrace celko-
vé bilkoviny signalizuje myelom, nizky
albumin signalizuje obecné patologic-
ky proces, podobné jako velmi zvySe-
na koncentrace fibrinogenu, zhorSeni
funkce ledvin signalizuje mimo jiné
myelomovou ledvinu, hyperkalcemie
signalizuje vysoce agresivni myelom)

® Kvantitativni vySetfeni imunoglobu-
lina IgG, IgM a IgA v séru (izolova-
né zvySeni koncentrace jednoho typu
imunoglobulinu a sniZeni dalSich sig-
nalizuje myelom)

® BézZnd elektroforéza bilkovin séra dete-
kuje monoklondlni imunoglobulin az
od nékolikagramové koncentrace.

Pokud jsou vSechna uvedena zikladni
laboratorni vySetfeni normdlni, velmi to
snizuje pravdépodobnost mnohocetného
myelomu jako pficiny potizi. Pokud vSak
ma jedno z uvedenych vySetfeni patologic-
ky vysledek, signalizuje to moZnost myelo-
mu ¢i jiného maligniho postiZeni skeletu
a tento nemocny by mél byt odesldn na spe-
cializované pracovisté, kde maji moznost

toto podezieni potvrdit pomoci dalSich
vySetieni.

Podrobnosti viz www.myeloma.cz
a supplementum casopisu Vnitini lékarstvi
20006;52 Suppl. 2, 5.1-88.

Klicova slova: mnohocetny myelom,
Casni diagnostika
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Antropologie jako véda o clovéku je
Siroka disciplina, snaZici se vytvofit celkovy
obraz clovéka v soucasnosti i béhem jeho
vyvoje, a to po strance biologické, kulturni
i socidlni. Jednim z fady obort biologic-
ké - fyzické antropologie je i antropologie
klinickd. Cim se li§i pohled lékafe a antro-
pologa, jaky muze byt pfinos antropolo-
gie pro klinickou praxi? Antropologie vidi
pacienta v $ir§im kontextu jeho fylogene-
tického i ontogenetického vyvoje a varia-
bility. Ma svou specifickou neinvazivni lev-
nou metodu - antropometrii - objektivni,
zalozenou na méfeni definovanych bodu
na téle a na jejich hodnoceni v kontextu
znalosti variability tzv. ,normilni“, ,zdra-
vé“ populace. Nedilnou soucdsti klinické
antropologie je auxologie - nauka o rustu.
Znalost rastovych vzorcd umoZziiuje pre-

390 The 9™ Prague-Sydney-Lublin Symposium



dikci findlni vys$ky u zdravych jedinct. Je
ztejmé, Ze klinickd antropologie se nejvice
uplatni tam, kde onemocnéni pfimo ovliv-
fluje rast a vyvoj pacienta, tedy v détském
véku. Objektivizaci ristu a proporcionali-
ty pacienta a moznosti predikce klinickd
antropologie pomadha pfi stanoveni dia-
gnozy, sestaveni lé¢ebného plianu a kont-
role 1écby. Co plati pro pediatrii obecné,
to v détské ortopedii nabyva zvlaStniho
vyznamu nejen pfi diagnoze, ale zv1asté pfi
prognoéze dalsiho rustu pacienta a plinova-
ni operaci. Dalsi otdzkou je, jak organismus
zareaguje na chirurgicky zakrok, kdy jej
nacasovat, aby co nejméné nezidoucim
zpisobem ovlivnil rast ditéte. Zdafi se
skutec¢né to, co lékai zamyslel? I zde antro-
pologie pomdha pfi objektivnim hodnoce-
ni vysledka operace. Empiricky jsme pro-
kazali, Ze rekonstruk¢ni operace je tfeba
provadét v obdobi relativniho rhstového
klidu. Spolupriace mezi klinickou antro-
pologii a détskou ortopedii zapocala pred
vice nez 20 lety (2). Problematika je tak
sirokd, Ze muzeme hovofit o ,ortopedické
antropologii, kterou se v soucasné dobé
zabyva cely tym pracovnikt napojenych na
Ambulantni centrum pro vady pohybového
aparatu v Praze. Oznaceni antropologickd
antropologie poprvé pouzil ve své prici
LVyvoj vzpfimeného postoje lidi - esej orto-
pedické antropologie“ profesor Philllip
Tobias (10). PfestoZe klinicka antropologie
je aplikovany obor, teoretické zizemi je
nezbytné. Proto shromazdujeme dostup-
né auxologické poznatky tykajici se nejen
obecné rustu, ale prfedevsim rtstu jednot-
livych segmentu téla, dlouhych kosti, pate-
fe. Jsou to jak prace antropometrické, tak
radiologické. Vétsina radiologickych praci
je zaloZena na materidlu z 30.-70. let minu-
1ého stoleti (1, 7), vzhledem k sekuldrnimu
trendu je zvlasté dulezité korigovat tyto

poznatky na zdkladé antropometrickych
praci. Cenime si proto dobré spoluprice
s katedrou antropologie PfF UK.

Dosazené vysledky miZeme rozdélit do
tfi okruht, které se ¢iste¢né prekryvaji.

Je to problematika nestejné délky kon-
cetin, naruSené osy dolnich koncetina
a komplexni problematika kostnich dyspla-
zii, kterou opakované publikoval v nasem
pisemnictvi 1. Mafik (3, 4, 5, 6).

Nestejna délka dolnich koncetin

Pfed 20 lety bylo jednim z nejnaléhavcéj-
$ich ukol vypracovat pro nase podminky
vhodné predik¢ni metody pro pacienty
s velkymi vrozenymi zkraty segmentt kon-
Cetin, kde se zkrat béhem détstvi zvétSu-
je a pomér postizeného a nepostizené¢ho
segmentu zustava konstatntni (syndrom
femur-fibula-ulna (tzv. fibularni hemimelie/,
proximilni femordlni fokdlni defekt aj.).
Spoluprace byla motivoviana novymi léceb-
nymi moznosti, které nabizela tehdy zava-
déna kompresné-distrakéni metoda pro-
longace podle Ilizarova. V soucasné dobé
je metoda predikce jednostranného zkratu
dolnich koncetin univerzalnéjsi a zahrnuje
nejen dysostozy, hemihypertrofie a dalsi
vrozené vady, ale i zkraty ziskané, naptiklad
po turazu, zinétu, DMO a podobné (12, 9).
Nejprve se na zdklad€ stanovené diagnozy
provede ramcovy odhad konec¢ného zkra-
tu. Pak predikujeme rist nepostizeného
(resp. méné postizeného) segmentu. Rust
postizeného segmentu predikujeme podle
etiologie zkratu. V nékterych pfipadech je
znamo, Ze je zachovan pomér postizeného
a nepostizeného segmentu, v jinych pfipa-
dech je tfeba postupovat individudlné na
zaklad¢é dosavadni rastové dynamiky, rent-
genologického nilezu a literdrnich udajt.
Predikce se na zdkladé dlouhodobého sle-
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dovani upfesnuje. Jiz prvni, predbézna pro-

gnoza vSak zpravidla umoziiuje s urcitou

pravdépodobnosti rozhodnout, Ze:

1. zkrat bude maly a k feSeni postaci
ortopedicka obuv,

2. zkrat dosihne 2-6 cm

3. dosihne 5-15 cm a bude vhodny
k prolongac¢nimu feseni

4. pfesihne 15-20 cm a bude lépe se jiz
zpocatku orientovat na ortoprotetické
a protetické feseni.

V poslednich letech jsme se vice zaméfili
na Castéji se vyskytujici zkraty do 6 cm,
které je mozno s vyhodou resit epifyzeodé-
zou v oblasti kolenniho kloubu pfed ukon-
¢enim rustu. Byla vypracovidna a ovéfena
metoda nacasovani operace (13).

V soucasné dobé jiz mizeme postup-
né vyhodnocovat, zda nase predikce byly
validni, zda soucasny stav pacienta odpovi-
da predikci a provedenym operacim.

Zvlastni pozornost po fadu let vénuje-
me problematice prolongace dolnich kon-
Cetin. NaSe predik¢ni metoda umoznuje
i pribézné hodnoceni vysledku prolonga-
ce. Ukazuje se, Ze ne vidy je skutecné
prodlouZeni totozné s délkou regeneritu.
Systematické vyhodnoceni nds ¢eka v bliz-
ké dobé.

Narusend osa dolnich koncetin neni
jen zalezitosti kosmetickou. Biomechanicky
vyznamné desaxace ztéZuji pohyb a mohou
vést ke vzniku pfedcasné osteoartrozy. Pro
monitorovani tibiofemoralniho uhlu byla
vyvinuta neinvazivni antropometricka a fo-
tografickd metoda, jejiz pomoci jsme zma-
povali vyvoj tibiofemorilniho thlu u déti
od 3 do 13 let. Tyto metody uzivame a pro-
véfujeme i u pacientll s vrozenymi a ziska-
nymi deformitami. Jsou vhodné jak k mo-
nitorovani vysledka ortotické lécby, tak
k plinovani operacniho feSeni NejSetrnéjsi

a ucinnou lécbou valgéznich a vardznich
deformit dolnich koncetin u déti pred
ukoncenim rustu je parcidlni (medidlni ¢i
lateralni) epifyzeodéza, k jejimu nacasova-
ni vyuzivime poznatky ziskané pfi studiu
nestejné délky koncetin (Petrdsovd et al.
2005).

Neméné dulezitou roli ma antropologie
pri diagnostice a komplexni 16cbé pacien-
tu s kostnimi dysplaziemi. Antropometrie
jako objektivni metoda je vyznamnou
pomoci v diferencidlni diagnostice (11, 3,
4, 5). U vétsiny pacientd s kostnimi dyspla-
ziemi byva pro diagnézu charakteristicka
porucha rustu, disproporciondlni habitus
a deformity kosti. I zde je dlilezité znat ris-
tovou dynamiku, nemtZeme vSak pouZivat
bézné predik¢ni metody odvozené od zdra-
vych jedinct. U nejcastéjsich dysplazii, jako
je napftiklad achondroplazie, mame k dis-
pozici tzv. disease specific charts, které pro-
véfujeme a dopliiujeme vlastnimi poznatky
a zkuSenostmi. Dalsi velkou skupinou paci-
enttl, kterou komplexné zpracoviavime, je
osteogensis imperfecta, u niz antropolo-
gie muze vyrazné pfispét k diferencidlni
diagnostice mezi jednotlivymi typy a tim
i k odhadu prognézy pacienta a lé¢ebnému
planu. Perspektivu maji a budou mit stu-
die vztahti genotypu a fenotypu, zaloZené
na pokrocich v molekulirni diagnostice
a klinicko-radiologicko-antropologickych
studiich provedenych na reprezentativnich
souborech.

Klicova slova: ortopedicka antropo-
logie, antropometrie, détskd ortopedie,
deformity a zkraty dolnich koncetin, kostni
dysplazie
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PROSPECTIVE ARTICLE
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METODOU BAROPODOMETRIE/
STABILOMETRIE
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Klic¢ova slova: baropodometrie, postu-
rografie, stabilometrie, spinocerebelarni
ataxie, Friedreichova ataxie

Uvod

V neurologii reprezentuje pojem spino-
cerebeldrni ataxie (SCA) souhrn sympto-
mu v duasledku patologie v oblasti zadnich
provazct miSnich a mozecku s jeho dostfe-
divymi i odstfedivymi drahami. Pficiny
tohoto syndromu mohou byt jak ziska-
né, tak dédicné (5). V genetice se pouZziva
vyraz spinocerebeldrni ataxie spiSe v uzsim
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slova smyslu - pouze k oznaceni skupiny
ataxii autosomalné dominantné dédi¢nych
(AD SCA).

Objektivizace mozeckovych a zadnépro-
vazcovych symptom1 stoji v soucasné dobé
na klasickém neurologickém vySetfeni. Ani
ruzné specidlni klinické testy mozeckovych
funkci problém nefesi, protoze jde o testy
popisné - tedy do zna¢né miry subjektivni,
nepresné a v kone¢ném disledku i obtizné
srovnatelné. Pfitom objektivizace a verifi-
kace dat je nutnym pfedpokladem dalSiho
vyzkumu v dané oblasti.

Data, kterd baropodometrie poskytuje
(tlakové poméry na plosce nohy u zaté-
Ze statické i dynamické plus objektivizace
jednotlivych fizi kroku jako zikladni loko-
mocni jednotky ve spojeni se stabilometrii
a videodokumentaci), se jevi jako moznost
ziskat obraz o komplexni funkci pohybo-
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Obr. 1. Baropodometrie - statické vySetfeni.
RozlozZeni tlakt na plosce v konkrétnim case.

vého aparidtu dolnich koncetin a osového
skeletu a zaroven ddvaji moznost dalSiho
zpracovani vystupnich parametrua (1, 2).
Jednim z cilt naseho projektu je proka-
zat, Ze baropodometrie ve spojeni se stabi-
lometrii je vySetfenim pro klinickou praxi
potfebnym a pfinosnym nejen po strince
verifikace klinického nalezu, ale i monito-
race efektu terapie a z tohoto diivodu by se
méla stit soucasti rutinniho neurologické-
ho vySetfovaciho protokolu pro mozecko-
vou a zadnéprovazcovou. symptomatologii.

Metodika

Baropodomelrie je neinvazivni metoda
zaloZend na principu senzort snimajicich
tlak, kterd poskytuje moznost analyzy dat
tlakovych vzorcu na plosce nohy u zatéze
statické ¢i dynamické; tedy vsedé, ve stoji
i béhem chiize. Vysledek diava informaci
o rozloZeni izopresorickych zon v konkrét-
kroku, distribuci tlakti na plosce nohy
v kazdém momentu i v kazdé fazi kroku
(obr. 1).

oscilace GRF GRF

Obr. 2. GRF = ground reaction force - reak-
tivni sila podlozky COP = centre of pressure -
misto pusobeni reaktivni sily podlozky
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Stabilometrie je neinvazivni metoda
zaloZzend na transformaci mechanickych
oscilaci ,centre of pressure“ (COP) do elek-
trickych signald, pficemZz COP reprezentu-
je misto pusobeni reaktivni sily podlozky
(obr. 2). VySetieni je providéno pod kont-
rolou i bez kontroly zraku, ve stoje na jedné
a obou ploskich nohou (4).

Pfistrojové vybaveni je reprezento-
vano elektronickym baropodometrem
MILLETRIX, jehoZ soucisti je vlastni sni-
maci plocha se 4800 senzory, snimajicimi
tlaky z plosky nohy, kamerovy systém a gait
software.

VySetfovanymipacientyjsounemocnise
spinocerebelirni ataxii autosomalné domi-
nantniho typu 1 a 2 a ataxii Friedreichovou
(FRDA), jejichz diagndza byla stanovena na
arovni DNA analyzy v rdmci probihajici
multicentrické studie SCA poslednich let.

VySetfovaci protokol zahrnuje samot-
né neurologické vySetieni, Skdlu pro hod-
noceni ataxie (Trouillas, 1997), dotazniky
poruch rovnovihy (ABC skdre), zhodnoce-
ni Skily béZnych dennich ¢innosti pro paci-
enty s postiZenim rovnovidzného systému
(se zavratémi), Mini Mental State a Zungo-
vu sebeposuzovaci stupnici deprese.

Vysledky

Dosud jsme vySetfili 4 pacienty s ataxii
Friedreichovou, 2 pacienty s dg. SCA2 a 12
zdravych osob.

Baropodometrické vySetfeni prokazalo
u vSech pacientti s dg. FRDA a SCA2 ve
srovndni s kontrolni skupinou:
® rozsifeni baze
® zkriaceni kroku
® soucasny kontakt paty a Spicky s pod-

lozkou
® nerovnomérnost rozvijeni plosky pii

kroku (ne smér pata Spicka)

® heterogenitu rozloZeni tlakti plosky
pfi kontaktu s podlozkou

pfesouva z jedné koncetiny na druhou

Pfi stabilometrii, kterou providime
béhem baropodometrického vysetieni,
byla u pacienti patrna zména velikosti
a rychlosti kmitu.

U 1 pacienta jsme pozorovali vyraznou
zavislost chuze na psychickém stavu.

Diskuse

Prezentujeme naSe prvni vysledky
a zkuSenosti z klinického vyuZiti stabilome-
trie a posturografie v objektivizaci neuro-
logického nilezu pacientl s verifikovanou
autosomilné dominantni spinocerebelirni
ataxii a ataxii Friedreichovou a srovnavime
je se zdravymi kontrolami.

Vzhledem k malému poctu dosud vyset-
fenych pacienti nemtiZeme zatim prfed-
lozit statisticky podlozené zavéry. Ziskana
data vSak svédc¢i pro uzite¢nost baropo-
dometrie pfi objektivizaci stavu pacienta
a to i pres multifaktoridlni vlivy na stabilitu
a lokomoci (kromé lokomoc¢niho aparitu,
nervového systému, také unava, psychicky
stav, prostfedi apod.) K interpretaci vysled-
kt u nasich pacienta se jevi potfebné otes-
tovat soucasné€ psychicky stav pacienta.

PotiZe v interpretaci posturografickych
vysledk jsou velké inter- i intrapersonalni
rozdily a obtiZné se hodnoti hranice pato-
logie. V této souvislosti se jevi jako zajima-
va moznost testovat provadéni slozitéjSich
ukont, které umoziuji mnohem citlivéiji
odlisit patologii od normy (3). Pfijit na
dany manévr a ,usit ho tzv. na miru“ jednot-
livym skupindm pacientl je jednou z oti-
zek, kterou bychom se radi ddle zaobirali.
Dile plinujeme rozsifit spektrum vySetieni
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o trojrozmérnou analyzu pohybu, kterd by
davala na lokomoci komplexnéjsi pohled.
Na$im zasadnim problémem je vybrat ze
zaplavy udaji, ktera tato vySetfeni poskytuji,
nejcitlivéj$i a nejsmérodatnéjsi data, kterd
nejméné reaguji na zevni ,nezddouci vlivy*“.

Zavér

Spinocerebelirni ataxie (SCA) jsou Siro-
kou heterogenni skupinou chorob zacinaji-
cich v détském i dospélém véku, vétSinou
se zdvaznou prognézou ohledné kvality
i délky zivota. Soucasny pokrok v mole-
kularni diagnostice umoziiuje sice u ¢as-
ti dédi¢nych ataxii verifikovat diagnozu,
avsak diferencialni diagnostika neurologic-
kého syndromu “spinocerebeldrni ataxie“
zustava slozitd a zahrnuje skupinu vice nez
200 dédi¢nych i nedédi¢nych nozologic-
kych jednotek, jejichZz klinicky obraz je
velice uniformni.

I kdyZ je v soucasné dobé dostupni
fada elektrofyziologickych i zobrazovacich
metod k zacileni diferencidlni diagnosti-
ky, ztistava klinicky obraz a jeho dynamika
dulezitou soudasti vySetfovani. Pfitom jsou
cerebeliarni a zadnéprovazcové symptomy
popisovany v objektivhim neurologickém
nilezu pouze verbdlné a pokusy o piesnéjsi
kvantifikaci obtizi na zakladé specidlnich
testti mozeckovych funkci problém nefesi,
protoZze se jednd o testy popisné - tedy do
znac¢né miry subjektivni, nepfesné a v ko-
ne¢ném dusledku i Spatné srovnatelné. Jiz
na zdkladé prvnich zkuSenosti s baropo-
dometrickym a stabilometrickym vySetie-
nim se domnivime, Ze budou vhodnymi
metodami k objektivizaci a verifikaci obtizi
ataktickych pacientii a mohly by se stit
dilezitou soucdsti neurologického vySet-
fovaciho protokolu pro spinocerebelirni
symptomatiku.

Literatura

1. BAKKER M, ALLUM ]JH, VISSER JE,
GRUNEBERG C, VAN DE WARRENBURG BP,
KREMER BH, BLOEM BR. Postural responses to
multidirectional stance perturbations in cerebel-
lar ataxia. Exp Neurol. 2006 Nov; 202(1):21-35.
2. IENAGA Y, MITOMA H, KUBOTA K,
MORITA S, MIZUSAWA H. Dynamic imbalance
in gait ataxia. Characteristics of plantar pressure
measurements. ] Neurol Sci. 2006 Jul 15;246(1-
2):53-7. Epub 2006 Mar 30.

3. INUKAI K, KOIZUKA I, KATO YO,
TAKAHASHI S. Comparison between stabilome-
try with and without head tilts in a roll plane.
Auris Nasus Larynx. 2006;33:271-275

4. WINTER DA, PATLA AE, FRANK JS.
Assessment of balance control in humans. Med
Prog Technol. 1990 May;16(1-2):31-51.

5. ZUMROVA A. Problems and possibili-
ties in the differential diagnosis of Syndrome
Spinocerebellar Ataxia. Neuro Endocrinol Lett.
2005 Apr;26(2):98-108.

podporovdno VZ FNM 0064203-6505

FIRST EXPERIENCES

IN OBJECTIVIZATION
SPINOCEREBELLAR
SYMPTOMATOLOGY BY
BAROPODOMETRY AND
STABILOMETRY

Schwabova J.!, Zumrova A, Klofa¢ V.2

1 Department of Child Neurology, UK 2. LF a FN
Motol, Prague, Czech Republic

2 Ergon as., Prague, Czech Republic

Baropodometry is a non invasive dia-
gnostic method of measuring feet pressure
and transmit them to a computer by an
interface of sensors and software. The valu-
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es are registered and used for the analysis
of both still position and during walking
cycle. Stabilometry, a method of measuring
stability of stance or postural equilibri-
um in man, consists of transforming the
mechanical oscillations of man’s “physiolo-
gic gravicentre” into electric signals, then
amplifying, recording and analyzing the
signals. The frequency, duration and mean
and maximum amplitudes of oscillations,
and coefficients reflecting the influence
of vision, differ in patients with various
neurological diseases and from values in
healthy subjects.

For baropodometric examination was
used Electronic Baropodometer Milletrix -
the system consists of a camera, and a ba-
rosensitive plate with reactive sensors,
connected to a computer loaded with spe-
cifically designed software Milletrix, and
an additional 2000mm walkway. For stabi-
lometric examination was used stabilome-
ter SPS Synapsys.

We examined the group of patients
with Friedreich’s ataxia and autosomal
dominant spinocerebellar ataxias (genetic
confirmed) and compared to group of
health patients. Preliminary data reflect
the applications of electronic baropodo-
metry/stabilometry are helpful preventi-
ve, diagnostic and therapeutic in neurolo-
gical field.
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PERSPECTIVE ARTICLE

REHABILITATION PROGRAM
AFTER METATARSOPHALANGEAL
JOINT REPLACEMENT OF THE
HALLUX

Bejckova M.1, Riha M.1, Fousek J.2, Kubénovi D.2
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2 Department of orthopaedic surgery and
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Keywords: hallux rigidus, metatarso-
phalangeal joint replacement, rehabilita-
tion, Kitaoka score

Degenerative joint disease of the first
metatarsophalangeal joint has been called
by many names: Hallux Rigidus, severe
Hallux Limitus, dorsal bunion, arthritis of
the big toe, enchondrosis, chondro-malacia.

It was described as early as 1887, by
Davies-Colley. He had been unable to find
any description in surgical writing and
thus described the symptoms himself. One
year later, J.M. Cotterill redescribed the
condition and named it Hallux Rigidus.

Hallux Rigidus is essentially recognized
by pain and loss of motion in the great toe
joint. X-rays may reveal a loss of joint space
and deformity of bone (Figure 1).

This disease/deformity may be caused
by trauma, metabolic illness or mechanical
fault of the foot. Total joint arthroplasty of
the first metatarsophalangeal joint is an
acceptable modality of treatment for hallux
rigidus.
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Method

We reviewed 42 joints in 37 patients
with paintfull hallux rigidus treated in
Central military hospital Prague between
2005 and 2007. They were treated with
Toefit Plus implant (Figure 2) and stan-
dard physical therapy program.

Figure 1: X-ray picture of the metatarsophalan-
geal joint osteoarthrosis

Results

Movement evaluation and Kitaoka
score was used to assess these patients,
pre-operatively and at follow up. A total
score of 100 is possible in a patient with
no pain, full range of MTP joint movement
and good alignment. The average score
pre-operatively was 37, compared to 85
post-operatively.

Figure 2: Toefit Plus implant
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Discussion

These data suggest that replacement
of the first metatarsophalangeal joint with
a Toefit Plus implant accompanied with
our physical therapy program can be a use-
ful option for hallux rigidus.
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INFORMATION ARTICLE

POHYBOVE HANDICAPY DETI PO
DMO, NASE ZKUSENOSTI S DETMI
Z JEDLICKOVA USTAVU

Masek K., Jirova H.
E-mail: helena jirova@seznam.cz

Uvod

V obdobi od podzimu 2006 do jara
2007 dochazime jedenkrit tydné na reha-
bilitacni oddéleni Jedlickova tustavu. Na
doporuceni jeho fyzioterapeutd a oSetio-
vatelek spolupracujeme s nékolika vytipo-
vanymi détmi s pohybovym handicapem,
v naSem pripadé s détmi vyhradné po dét-
ské mozkové obrné.

Cilem nasi price je zlepSeni zdravi paci-
enta a naSe praktické zkuSenosti doplnit
o praci s détmi s téZkym pohybovym han-
dicapem.

Metodika

Zaciname vySetfenim pohybového apa-
ratu. Jde o kombinaci vySetfovacich sché-
mat Osteo- compact a Formthotics system.
Vysetteni provadime vstoje a vleze dle zasad
osteopatie a podiatrie. Vyhodnocujeme
postaveni celé patefe, rozsah pohybu v jed-
notlivych kloubech koncetin, ale i konfigura-
ci hrudniku, blokady a kontraktury. Soucasti
vySetfeni jsou i mobiliza¢ni techniky.

Vstoje vyhodnocujeme posturu, stabili-
tu, koordinaci a chtizi. Zaroven i zatéz, pii-
padné pfretizeni nékterych struktur nejen
nohy ale celé dolni koncetiny. Dile postave-
ni panve, jeji naklonéni nebo rotaci, posta-
veni ramen. ZjiStujeme vzajemnou symetrii
ryhy mezi jednickami horni a dolni celis-
ti. VleZze vyhodnocujeme svalové napéti,
bolestivost struktur podél patefe atd.

Nastroji ke korekci téchto asymetrii
a handicapt jsou mobiliza¢ni techniky a in-
dividuidlné zhotovené ortopedické stélky.

Mobiliza¢ni techniky vychdzeji nejen
ze Skoly francouzského fyzioterapeuta
a osteopata Clauda Vossarta, ale i z praci
a publikaci naSich pfednich rehabilitac¢-
nich osobnosti - profesora Levita a Jandy.
V problematice DMO navazujeme na spo-
lupraci s Dr. Lidickou ze zacatku devade-
satych let.

K zlepSeni postaveni nohy vyuZivime
vyrobky firmy Formthotics - Orthoped,
které vychazeji z mékké mikroporezni
EVA pény, kterou individudlné natvaruje-
me a vycentrujeme podle potfeb pacienta
a koncetiny.

ambul_centrum@volny.cz 399



Domniviame se, Ze v pfipadé handica-
pované koncetiny je vyhodou jejich mék-
kost a termoplastické natvarovini otiskem
koncetiny. Poskytuji koncetiné komfort,
oporu, ale i prevenci otlaka.

Vysledky

PostiZend koncetina znamena jak nestej-
nou délku koncetin, tak porusené postave-
ni panve i patefe a nezajiStuje dostatecnou
oporu a stabilitu pro stoj i chiizi. Tyto poru-
chy pak ovliviiuji ziskané pohybové stere-
otypy. Nasledkem handicapu je pfetiZeni
zdravé koncetiny.

Jiz v détském véku se setkavame témér
vidy se zménami kuZe i postaveni nohy,
nejen na postizené, ale i na zdravé strané.
NejcastéjSimi nalezy jsou otlaky a kontrak-
tury, kladivkové postaveni prstd, vyboceni
palce nebo artrotické zmény kloubti nohy.

Bolesti zdravé koncetiny jsou daleko
cast€jsi, nez bolesti koncetiny postizené.

-,

VSechny déti udavaji zarovenl bolesti
zad, $ije a velmi Casto bolesti hlavy. Tyto
problémy vznikaji v disledku poruseného
postaveni panve, zménénych stereotypu
chiize a u déti na vozicku nebo s berlemi,
pretéZovanim pazniho pletence.

Blokady, kontraktury, spasmy, disbalan-
ce v ramci patefe a celého pohybového
apardtu jsou ndro¢né na cvi¢eni a mnohé
ndpravy je nutno délat opakované ruzny-
mi manudlnimi mobiliza¢nimi technikami.
Nestac¢i pouze napravny télocvik prova-
dény samotnym ditétem. Je nutna aktivni
manudlni price terapeuta.

Zavér

Zavérem je nutno vyzdvihnout filozo-
ficky podklad téchto metod a jejich sou-
vislosti v ramci komplexnosti pohybového
aparatu a celkového zdravi.

Zlepsené postaveni nohou souvisi se
zlepSenym celkovym postojem, stabili-
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tou a koordinaci pohybu, a tedy soucasné
s rovnomérnéjsi zat€zi na cely pohybovy
aparat. Mnohé poruchy v oblasti pitefe
a myoskeletalniho systému ovliviiuji cel-
kovou harmonii a soucinnost nervového,
imunitniho a hormondlniho systému orga-
nismu. Soucasné byva ovlivnéna i psychika
déti. ZlepSeni v oblasti pohybového apari-
tu zlepsi celkové zdravi jednotlivce.

Je tfeba zdlraznit, Ze mentilni vyvoj
ditéte pfimo zdvisi na primarnim vyvoji
pohybovych dovednosti.

Podékovdni: Dékujeme Jedlickovu
ustavu za umoznéni ndvstév a détem za
Jejich trpélivost a spoluprdci. Pro nds to
znamenalo, Ze jsme si ovéTili, Ze i takto
téZce postizené deéti po opakované aplikaci
manudlnich technik a korekci pocitovaly
vétsi komfort. Citily vétsi stabilitu, jistotu
pri pohybu, a nizsi vyskyt doprovodnych
bolesti.

PROSPECTIVE ARTICLE

METODY HODNOCENI OSY DOLNI
KONCETINY

Petrasova S.1, Dirbakova S., Mafik .12,

Zemkova D.1.3

1 Katedra antropologie a genetiky ¢lovéka PfF UK
Praha, Vini¢na 7

2 Ambulantni centrum pro vady pohybového
aparatu, Olsanska 7, 130 00 Praha 3

3 Pediatricka klinika FN Motol, V Uvalu 84, Praha 5
E-mail: SarkaPetrasova@seznam.cz

Dilezitym predpokladem volby vhod-
né lécebné metody ke korekci osy dolni
koncetiny je spravné stanoveni tibiofe-
moralniho dhlu (T-F). V détské ortopedii
celosvétové uzivané hodnoceni varosity
a valgosity kolennich kloubti u déti mére-
nim interkondylarni (IK) respektive inter-
maleoldrni (IM) vzdilenosti ve stoje nebo
vleZe je nepiesné s ohledem k stanoveni
tibiofemordlniho dhlu a jeho fyziologické-
ho ¢i patologického vyvoje v pfedskolnim
véku i pozdéji. Klinické méfeni T-F thlu
pomoci ru¢niho goniometru je zatiZeno
individualni chybou (2). Price shrnuje
poznatky o moznostech méfeni tibiofemo-
ralniho uhlu. Autofi vyhodnocuji vhodnost
zvolenych metod pro klinickou praxi pfi
konzervativnim nebo opera¢nim 1é¢eni val-
gosity a varosity v ristovém obdobi u déti.
Monitoruji vyvoj T-F thlu u systémovych
skeletdlnich vad (kostnich dysplazii a me-
tabolickych kostnich vad). Statisticky se
zabyvaji vztahy mezi T-F thlem a dal$imi
somatickymi parametry se zaméfenim na
perspektivni zjednoduseni metody a vyuZiti
v ortopedickych ambulancich. Budoucnost
ukdze, zda se nadéje, vkladané do tohoto
postupu, ukdzi jako opravnéné.

ambul_centrum@volny.cz 401



Korelace vypocteného s namérenym T-F uhlem
vek 4,0-14,9 let
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Graf 1: Korelace vypocteného s naméfenym T-F thlem

Material a metodika

Do referen¢niho, etiopatogeneticky
nehomogenniho souboru pacienti z Am-
bulantniho centra je zafazeno 34 déti (4 -
14,9 let) lécenych pro valgositu nebo varo-
situ v oblasti kolennich kloubt napfiklad
pfi diagnéze genua valga (vara) idiopathi-
ca, hypomalaticky syndrom, achondropla-
zie, hypofosfatemicka kfivice aj.

U kazdého bylo zjistovano 20 somatic-
kych znaktl souvisejicich a vypovidajicich
o obrazu tibiofemoralniho thlu a o pfipad-

nych odchylkidch osy dolni koncetiny. T-F
uhel byl vypocitin podle (2) vzorce:

0,865a-b + arctg c-b

o = arct;
S o 20,

Dale byl zméren T-F thel podle special-
ni fotografické dokumentace (1). U 17 pfi-
padt bylo mozné provést srovnini s RTG
snimky v predozadni projekci, zhotoveny-
mi ve stoje nebo vleZe.

Hypotézy byly testovany pomoci para-
metrickych i neparametrickych testt,
zavislosti mezi sledovanymi veli¢inami

Korelace T-F ahlu s IM
vék 4,0-14,9 let

Korelace T-F uhlu s ap-mal
vek 4,0-14,9 let

r=0,7"* vék 4,0-14,9 let

*
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Graf 2: Korelace T-F thlu IM a ap-mal
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pomoci Pearsonovych korela¢nich koefi-
cienti (r).

Vysledky a diskuse

Zjisténé uhly pomoci obou metod jsou
statisticky zpracovany, srovnany s IM, ap-
-mal vzdalenosti a dostupnymi RTG snimky
dolnich koncetin.

U referen¢niho souboru T-F thel zmé-
feny antropometrickou metodou vysoce
koreluje s tihlem ze specidlni fotografické
dokumentace (vypocteny 8,5°, naméieny
7,5° (r = 0,88)) viz (graf 1).

V ortopedickych ambulancich se
nejcastéji uziva méfeni intermaleoliarni
a interkondyliarni vzdalenosti. Tyto para-
metry koreluji s T-F tihlem, ale korela¢ni
koeficient je pomérné nizky a nedovoluje
dostate¢né pfesnou aproximaci (4, 5).
Pfi méfeni pacientd v asistovaném postoji
vysly vysledky korelace vy$sia to s IM r =
0,7 viz (graf 2).

Jednou z nejvyznamnéjsi zjiSténou
korelaci (4, 5) je vztah mezi T-F thlem
a parametrem b-c, coZ je hodnota rozdilu
vzdalenosti mezi apexy patel a vzdalenosti
mezi stfedy kotnik(. Pfi méfeni somatic-

kych parametra u pacientt v asistovaném
postoji vysly vysledky korelace r = - 0,87
viz (graf 2). Méfeni vzdalenosti mezi apexy
a stfedy hlezennich kloubtl nevyZaduje
antropometrickou erudici. Domnivime se,
Ze by tyto dva rozméry mohly byt vyuziva-
ny i v klinické praxi.

Soubor 17 pacientd prokdzal vyso-
kou korelaci mezi tibiofemordlnim dhlem
vypoctenym antropometrickou metodou
auhlem odectenym z RTG snimk (graf 3).
Korela¢ni koeficient je 0,86. U korelace
mezi T-F naméfenym z fotografii a RTG
snimka (graf 3) muZeme pozorovat zvy-
Seni korela¢niho koeficientu jesté na 0,96.
Neinvazivni fotografickda metoda je vhod-
nou alternativou pro stanoveni tibiofemo-
ralniho dhlu.

Zavér

Ovérili jsme antropometrickou metodu
(2), ktera je spolehliva, pro lékafskou praxi
je vsak casové ndro¢nd, vyzaduje antro-
pometrickou erudici a dobrou spoluprici
pacienta. V praxi se muze lépe uplatnit
méfeni na specidlnich fotografiich které
je potvrzeno vysledky méfeni z RTG snim-

Korelace T-F ihlu z RTG Korelace T-F ihlu z RTG
s antropometricky vypoc¢tenym T-F ahlem _ s T-F ihlem naméfenym z fotografie
- )
(9]
o 20,0 4 ‘g 20,0
~— . * ry *
g i * o) | .
E 10,0 N N Y - 0 é 10,0 o
N : o : : : N : : : : : :
R 3 s 10 15 20 £ = 5 10 15 20 1
=1 -10,0 + = -10,0 +
B . B .
= ) '
T-Fthel vyp (°) T-Fahel vyp (°)
n=17 n=17
r = 0,86*** vék 4,0-14,9 let r=0,96%** vék 4,0-14,9 let

Graf 3: Korelace T-F ahlu z RTG s antropometricky vypoctenym T-F thlem a s T-F ithlem naméfenym

z fotografie
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kt. Tuto metodu lze uplatnit u zdravych
jedincti i pacientd s téZkymi deformitami.
K aproximaci T-F dhlu je moZno rovnéz
pouzit rozdilu vzdalenosti mezi apexy patel
a vzdilenosti mezi stiedy kotnikt. Ukazuje
se jako vhodné aplikovat tyto dva rozméry
do klinické praxe.
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Vnitfni strana obalky barevné ..........
Uvnitf se$itu Cernobile ................

Dvoustrana ¢ernobile..................

Format A5 - pulstrana (123 x 90 mm)

Vnitfni strana obalky
barevné................... 5.000 K¢

Uvnitf seSitu ¢ernobile .... 3.000 K¢

.................. 10.000 K¢

................... 8.000 K¢

................... 5.000 K¢

................... 8.000 K¢

Format A5 - ¢tvrtstrana (59 x 90 mm)

Vnitfni strana obalky
barevné................... 3.000 K¢

Uvnitf seSitu ¢ernobile .... 1.800 K¢

Pfi opakovaném vydani a uvefejnéni vice inzerati moznost slevy po dohodé¢ s vydavatelem

ambul_centrum@volny.cz 405




Osteologicka Akademie CLS JEP Zlin

Obecné prospésna spole¢nost

Osteologicka Akademie CLS JEP Zlin (OAZ) je spole¢nost pti predsednictvu CLS JEP, jejimz
cilem je koordinace vyuky metabolickych onemocnéni skeletu ve spolupraci s ostatnimi pracovnimi
skupinami CLS a SMOSu. Pro tento el vytvéii klastrové skupiny pro jednotlivé problematiky.

Diky stavajicim praktickym moznostem (nejvétsi skupiny pacientti v CR, klinické ambulance,
laboratorni a instrumentalni diagnostika) vytvaii integralni potencial, ktery dava podminky pro
dosazeni nejvys$si mozné produktivity a efektivnosti lékarského a védeckého pozndani v oblasti
metabolickych onemocnéni skeletu s postupnou aplikaci na pacienta.

Tato klastrova organizace bude mit nasledujici pf¥inosy:

1. Pro pacienty
Budou obezndmeni s optimalnim algoritmem prevence, resp. 1é¢by onemocnéni. Na zakladé téchto
znalosti mohou spolupracovat s oetfujicim tymem.

2. Pro lékate
Bude mistem a instituci, kde bude vy3e zminény cil koordinovan. Moznost ménlivosti sloZeni clusteru
bude davat prostor pro nestandardni postupy, které budou ovéteny na modelech i v praxi. Vystupem
budou konkrétni zavéry jako podklad pro prakticky postup smérem k pacientovi, k Ministerstvu
zdravotnictvi CR a zdravotnim pojistovnam. Budou vytvafeny optimalizované modely lé¢by, které
budou diky klastrovému uspoiradani obsahovat zavéry i z jinych oborti (napi. dietetologie, gastro-
enterologie, onkologie, etc.).

Tento koncept umoznuje dosazeni optimalizace medicinské i ekonomické.

3. Pro CSLJEP
Spole¢nost muize na modelu klastrové optimalizace ovéfit feeni slozitych mezioborovych medicin-
skych problematik — vyplyvé to z organizaéni struktury klastru, jeji variability a rychlé schopnosti
reakce v daném medicinském oboru.

4. Pro CR
Vznikne optimalizovana organiza¢ni struktura pro mezioborové problematiky, kde se prolina rovina
akademicka, rovina soukromé mediciny, statni zpravy a pojistoven. Organiza¢ni schéma managementu
umo?ni maximalné optimalizovanou reakci na zmény v diagnostice, prevenci a 1é¢bé v CR pro danou
oblast mediciny. Miize poslouzit jako model pruzného fe$eni slozitych medicinskych mezioborovych
problémil bez ekonomickych ztrat.

Organiza¢ni struktura i ekonomicka pravidla Osteologické Akademie Zlin budou plné v souladu
s praktiky CSL JEP a jejim etickym kodexem.

Osteologicka akademie Zlin, MEDIEKOS Labor, s.r.0., Tf. T. Bati 3910, 760 01 Zlin
Pavel Novosad, E-mail: novosad@avonet.cz
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Osteologic Academy of the Czech Medical Society
of Jan Evangelista Purkyne in Zlin

Non-profit organization

The Osteologic Academy of Zlin (OAZ) established by the Czech Medical Society of Jan Evangelista
Purkyne (CMS JEP) is an institution reporting to the board of directors of CMS JEP. The goal of OAZ
is to coordinate the education in the field of metabolic skeletal diseases and collaborate with other
departments of the Czech Medical Society and the Society for Metabolic Skeletal Diseases. OAZ creates
clusters to address several problem areas.

Having the greatest number of patients in the Czech Republic, outpatient departments, laboratories,
and instrumental diagnostics OAZ represents an integral potential enabling to achieve significant
advancements resulting in a higher effectiveness and productivity of applied medical and scientific
knowledge in the field of the metabolic skeletal diseases.

This cluster organization brings the following benefits:

1. For patients
They will learn correct procedures and optimal ways of preventive care, i.e., the treatment of their
diseases. This improves patient’s cooperation with their physicians.

2. For physicians
OAZ will coordinate the aforementioned goals. The possibility to adjust the composition of the
cluster will allow for non-standard procedures that will be verified using models and in practice.
Specific conclusions will serve as a basis for practical treatments of patients and for collaboration
with the Ministry of Health of the Czech Republic and insurance companies. Optimized methods of
treatment will be created and due to the cluster organization they will also include considerations and
recommendations from other related specializations (for instance from dietetology, gastroenterology,
oncology, etc.).

Such approach enables not only a medical but also overall economic effectiveness.

3. For CMS JEP
The organization will be able to validate solutions for complex interdisciplinary medical issues using
the cluster optimization model. Cluster organization structure has a build-in flexibility and ability to
react quickly in a given medical field.

4. For the Czech Republic
An effective organizational structure will be created to address interdisciplinary matters where the
academiclevel, the private medical sector, the nation sector, and the insurance companies will cooperate
and influence each other. Such management provides for optimized reaction to changes in diagnostics
and recommended preventive care in the Czech Republic. This approach may serve as a model for
a solution of really complex interdisciplinary medical issues while preventing economic losses.

The organization structure and the economic rules of the Osteologic Academy of Zlin will fully
comply with regulations of CMS JEP and its ethical code.

v

N

Osteologic Academy Zlin, MEDIEKOS Labor, s.r.0., Tr. T. Bati 3910, 760 01 Zlin, Czech Republic
Pavel Novosad, E-mail: novosad@avonet.cz
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The Utah Paradigm
of Skeletal Physiology

Volume |1
Bone and Bones and Associated Problems

Chapter 1: Introduction and format. Preamble; scientific, clinical and communication challenges; self test;
fundamental idea; the book’s format

Chapter 2. Wolff's law and related matters. The past, present and future.

Chapter 3: Bone modeling. Bone architecture, mechanical functions and effects, gains, conservation, |O-bio-
mechanics. The three-way rule. Bone development, adaptations and functions; baseline conditions; s-
train histories; modeling drifts; macromodeling, minimodeling, micromodeling; mechanical usage ef-
fects; role of muscle strength; six principal adaptations; special features; a modeling analogy; modeling
functions and rules; set points; chondral modeling barrier; overshoot; other matters.

Chapter 4: Bone remodeling. Architecture, turnover, mechanical functions and effects. Bone "mass" and
strength, conservation, losses, 10-biomechanics. The four-way rule. Observations; the remodeling
BMU; rho; marrow mediator mechanism; remodeling space; cement lines; mechanical effects; thresh-
olds; disuse patterns; a remodeling analogy; remodeling functions and rules; feedback loops; transient
and steady states; set points; adaptational slowdown; other matters.

Chapter 5: The skeleton’s mechanical usage windows. Mechanical usage, strains, microdamage; biologic
mechanisms; yardstick; disuse, adapted, mild overload and pathologic windows; bone strength; strength-
safety factor; fatigue life; thresholds; variability; chronic states.

Chapter 6: lllustrative clinical problems (that involve the 1O-biomechanics of bone). Design of endopros-
theses; drugs, genetics and set points; stress fractures; osteomalacias and fatigue fractures; skeletal in-
cluding bone pain; autocorrection of malunions; aseptic necrosis of the femoral head; homeostasis; the
mechanostat; definitions of physiologic osteopenias and true osteoporoses; restoring bone to osteopenic
skeletons; some clinical situations explained by the Utah paradigm; humoral and genetic effects; mini-
mizing fatigue damage; brief recapitulation.

Volume I
Fibrous (Collagenous) Tissues, Cartilage,
Synovial Joints and Associated Problems

Chapter 1: Introduction. Three lives of skeletons; basic functions; the Utah paradigm’s index and organiza-
tion functions; a self test; the book’s organization.

Chapter 2: Some tissue-level fibrous (collagenous) tissue physiology. tendon, ligament, fascia, connective tis-
sue, io-biomechanics. Observations; major functions; general 10-biomechanical relation; scar and ma-
ture tissue; baseline conditions; mechanical usage history; end, muscle and creep growth in length; di-
ametric modeling; set points; the fibron; tension transfer fan-out; disuse-mode remodeling; turnover;
creep; clinical implications; regional acceleratory phenomenon; microdamage detection, repair, bal-
ance and pain; overuse syndromes; mechanical usage rules; ultimate control; adaptational slowdown
or lag; other things.

Chapter 3: Some tissue-level cartilage physiology. Growth plates, joint cartilage, limb alignment, ligament-
tendon attachments, io-biomechanics. General functions; growth-modeling distinction; baseline con-
ditions; loading history; chondral growth-force response curve; joint alignment; limb length errors; ball
and socket ankle; hip dysplasia; epiphyseal height; joint surface congruence; perichondral ring roles; at-
tachments of tendon, ligament and fascia to bone; joint size; Sharpey’s fibers; cartilage-bone relation-
ship; other things.

Chapter 4: Synovial joints: some principles of design, function, architecture and 10-biomechanics. Obser-
vations; primary purpose of joints; plan of synovial joints; baseline conditions; building materials; de-
sign considerations; momentarily loaded area; the MESm criterion; loading history; diametric growth;
joint shape, curvature and congruence; stiffness adaptations; menisci; alignment adaptations; other mat-
ters; cartilage and bone maintenance; adaptational slowdown or lag;

Chapter 5: Some io-biomechanical causes of arthroses. (osteoarthritis, degenerative joint disease). Defini-
tion of arthroses; aging and time; obesity; joint malalignments; subchondral bone stiffness; role of a menis-
cus; high spots; underloading; true overloads; relative underloads; maintenance failures; mechanical us-
age windows; comments; lead times (sigmas); set points.

Chapter 6: lllustrative clinical problems. (that involve the 1O-biomechanics of fibrous tissue and cartilage).
Pes planus; obesity and arthroses; sports medicine; arachnodactyly; chondrodystrophies; trigger finger;
osteochondritis dissecans; hallux rigidus; slipped capital femoral epiphysis; lateral patellar facet syndrome;
long bone torsions; the paradigm’s domain; relative roles of mechanical and nonmechanical influences;
more on joint alignment; roles of humoral agents and genes; pseudarthrosis of the tibia; the frozen shoul-
der syndrome; ligament healing; more on fatigue damage; more about the mechanostats; recapitula-
tion; conclusion.
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HAROLD M. FROST,
M.D., D.Sc. (Hon)

Surgeon, Clinician, Investigator,
Theoretician and Teacher

he International Society of Musculoskeletal and Neuronal Interactions
was most fortunate to be able to publish these 2 volumes entitled "The U-
tah Paradigm of Skeletal Physiology" by Harold M. Frost, a founding
member and Honorary President of the Society at the time of his passing.
Harold M. Frost, M.D., D.Sc.(Hon)called himself a Feisty, Eccentric, Old Dinosaur
(F.E.O.D.). He was that except not old in mind. He never lost his lust for science.
He was a smart orthopaedic surgeon with hobby of "corresponding and jawbon-
ing with clinical and research scientists regarding skeletal science, medicine and
surgery".
In these two volumes entitled "The Utah Paradigm of Skeletal Physiology",
"Vol I: Bone and Bones and Associated Problems" and Vol II: Fibrous (Col-
lagenous) Tissues, Cartilage, Synovial Joints and Associated Problems",
Harold has documented his current understanding of skeletal physiology from his
half century journey. The volumes should be a concern to all who manage, s-
tudy and/or teach skeletal and related problems in clinical, laboratory, class-
room and other settings and all who support the involved research and edu-
cation: anatomists, anthropologists, biochemists, biomechanicians, cardiologists,
coaches, trainers, dentists, endocrinologists, engineers, experimentalists, gas-
troenterologists, urologists, histologists, metabolic bone disease authorities, ma-
terials scientists, neurologists, nurses, orthodontists, oral surgeons, orthopaedic
surgeons, their residents and professors, paleontologists, pathologists (experi-
mental, forensic and clinical), pediatricians, phychiatrists, physical therapists, phys-
iologists, pediatric and plastic surgeons, pulmonary disease specialists, radiologists,
rehabilitation specialists, rheumatologists, space and sports medicine people, spe-
cial forces people and veterinarians, belly, chest, ear-nose-throat, ophthalmologic
and vascular surgeons, neurosurgeons; plus those who design, manufacture and
market devices, instruments, materials and supplies for such people; and
those who do skeletally-oriented research in the above areas (principal in-
vestigators, research associates, post-doctoral fellows, graduate students,
etc).
It should be required reading (or study) for those above. | recommend it
strongly, for it will pave the way for all to fill in the blanks and accelerate
our understanding of skeletal physiology.
Webster S. S. Jee, Ph.D.
Professor of Anatomy
Co-Editor-in Chief of the Journal of
Musculoskeletal and Neuronal Interactions

A Founding Member of the International Society
of Musculoskeletal and Neuronal Interactions

Acquire both
volumes now!
at a cost of

(plus shipping expenses)

Please place your orders
to ISMNI by e-mail: info@ismni.org

o= hylonome

The Utah Paradigm of Skeletal Physiology | Adv | 10-2006



Vyrobce individualnich
ortopedicko-protetickych pomucek

zajistuje:

- Lékarské vySetfeni pacienta a predpis pomucky

- Zhotoveni vSech individualnich ortopedickych pomucek (protézy HK
a DK, koncetinové a trupové ortézy, mékké bandaze, ortopedickou obuy,
ortopedické vlozky apod.

provozni doba:

Po 7.30-17.00; at-¢t 7.30-16.00; pa 7.30-15.00

Ortopedicka Protetika Praha s.r.o., Kloknerova 1/1245, 148 00 Praha 4

tel.: 272 932 241-6, 1. 131, tel./fax: 272 937 386, e-mail: protetika@seznam.cz
Metro C stanice Chodov, dile autobus ¢. 118 stanice Dédinova - budova MEDICENTRUM

Partner viech zdravotnich pojistoven v CR



TO.OSTRAVA

HANMDICAPF CONSEIL

TECHNICKA ORTOPEDIE OSTRAVA - PROTEOR spol. s r.o.

ZANSTUIE
vyrobu individudlnich protetickych pomicek v celé 3ifi ortopedické protetiky
odbornou lékarskou ortopedicko-protetickou péci
informaéni servis pro odbornou vefejnost
néslednou pééi pro klienty (socidlni poradenstvi, architektonické Fedeni bariér)

NA NASICH PRACOVISTICH V OSTRAVE A OLOMOUCI PROVOZUJEME
skoliotickou poradnu

poradnu pro lé&bu syndromu diabetické nohy

FCP ortézy - Fibre de carbone PROTEOR

ORTEZY NOVE GENERACE
individudln& zhotovené uhlikové ortézy nahrazujici t8Z3i konéetinové pfistroje
vhodné u pacientd s chabou parézou dolnich konéetin a instabilitou kloubd

PRACOVISTE OSTRAVA
U Parku 2, 702 00 Ostrava 1, telefon: 596 139 295, 596 139 297, fax: 596 139 264
e-mail: ostrava@too.cz, http://www.too.cz

PRACOVISTE OLOMOUC
Mosnerova 1, 779 00 Olomouc, telefon/fax: 585 414 776, 585 414 823
k e-mail: olomouc@too.cz, http://www.too.cz j
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Prvni bisfosfond,
na ktery staci myslet pouze iednou mesicne

Bonviva

Je jenom jedna

Driitel registraéniho rozhodnutic Roche Registration Ltd., Welwyn Garden City, Velkd Britdnie. Registraéni &sla:
EU/1,/03,/265,/003, EU/1,/03,/265/004. Ucinna latka: Acidum ibandronicum 150 mg ut Natrii ibandronas monohydricus 168,75 mg.
Indikace: Létha osteopordzy u 7en po menopauze se zvjSenym rizikem zlomenin. Bylo prokdzdno snizen rizika zlomenin obratld, Gcinnost
na zlomeniny krcku proximélniho femuru nebyla stanovena. Kontraindikace: Hypokalcémie, hypersenzitivita na ibandronovou kyselinu
nebo na kteroukoli pomocnou ldtku. Déavkovani a zpdsob poddvani: K perordlnimu poddni. Doporucend ddvka je jedna 150mg fableta
jednou mésicng. Tableta by méla byt uZita kaZdy mésic ve stejny kalenddfni den. ZvlaStni upozornéni: Pied zahdjenim Iéchy pipravkem
musi byt upravena hypokalcémie. Stejné by mély byt léceny jiné poruchy kostniho a minerdlniho metabolismu. U viech pacientek je doleZity
dostatecny prijem vdpniku a vitaminu D. UZivani bisfosfondt mdZe byt spojeno s dysfagii, vznikem ezofagitidy a jicnowych nebo Zaludetnich vie-
do. Zysend opatrost pii soucasném uZivani s NSAIDS. Piipravek neni doporucovdn u pacientek s hodnotami dearance kreatininu pod 30 ml/min.
U nékterych pacientek (vétSinou onkologickjch) lé¢enych bisfosfondty byla hldsena osteonekréza elisti. Téhotenstvi a laktace: Piipravek
by nemél byt poddvan behem téhotenstvi a kojeni. Klinicky vyznamné interakce: Interakce s potravou: Pacientky by mély pred uZitim
pripravky: Pacientky by nemély uZit jiny perordini lécivy piipravek alespofi 6 hodin pred a 1 hodinu po uitf piipravku. Nebyly prokdzdny interakce
s tamoxifenem nebo hormondinf substitucnt terapif (estrogeny). Pfi podani pfpravku soucasné s H2 blokdtory nebo jinymi aktivnimi ldtkami
vySujicimi pH Zaludku je nutnd dprava dévkovani. Klinicky vyznamné neiddouci oéinky: Casté nezddouci tcinky lécivého pripravku
(>1/100, 1/10), které byly zaznamendny ve studiich a jejichz wyskyt miZe dle zkousejicich souviset s léchou piipravkem: dyspepsie, nausea,
bolest bicha, prjem, nadymdni, gastroezofagedini reflux, bolest hlavy, Gnava, myalgie, artralgie, vyrdzka. Dostupné baleni: Bonviva 150 mg
1 nebo 3 tablety. Podminky pro uchovéavani Zddné zvidsti podminky uchovdvéni. Posledni revize textu: 13. 10. 2006.

Vydej piipravku je vazdn na lékaisky predpis, pfipravek je hrazen
@ 1 prostredkd zdravotniho pojisténi. Dalsi informace o pFipravku ziskate
Claxesminkine - ng adreses Roche, s. r. ., Dukelskjch hrdind 52, 170 00 Praha 7. Tel.: 220 382 111,
fax: 220 382 582.



