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Véazeni étendfi, autofi a inzerenti,

velmi nas t&3i VA3 vzrlstajici zajem o nas Gasopis. Doufame, Ze Vas i v tomto roce zaujmou
souborné referéaty, plvodni prace, kasuistiky, zpravy o védeckych konferencich a symposiich
s naplni, ktera souvisi s pohybovym Ustrojim na vSech Grovnich poznani. V tomto roce
bychom chtéli v Casopise uverejiovat i nejlepsi atestatni prace a prehledné vytahy z
disertacnich praci z obor( tykajicich se pohybového Ustroji, které je nutno prepracovat do
formy soubornych referatd (event. dopInénych kasuistikou), nebo jako plvodni prace. Z
hlediska tematiky si nejvice cenime interdisciplinArniho zaméreni uvefejfiovanych
prispévkd. Predmétem naSeho zajmu jsou prace vychazejici z vyzkumu a biologického
vyuZiti pojivovych tkani, biochemické, morfologické, genetické i molekularni diagnostiky,
kostniho metabolismu, medikamentdzniho a chirurgického léceni systémovych kostnich
dysplazii, koncetinovych vad a kombinovanych vad pohybového aparatu. Uvitame préace z
oblasti biomechaniky a neuroadaptivnich zmén skeletu, bioreologie, klinické antropologie a
paleopatologie. Zvlastni pozornost vénujeme komplexnimu pFistupu k diagnostice a léceni
osteopordzy a osteoartrézy. V Pohybovém Ustroji budou také ve vétSim rozsahu
uverejiovany prehledné prace a souborné referaty, které shrnuji poznatky o pohybovém
Ustroji z rznych oblasti.

Vtomto Cisle uvadime smérnice pro autory, ktefi by chtéli uverejnit své prispévky v naSem
Casopise. Plvodni prace i kasuistiky doporugujeme publikovat v angliéting. Cilem
uverejiiovani pFispévkd v anglictiné je spinéni pozadavk( kladenych na odborné ¢asopisy z
hlediska jejich vyuZitelnosti v mezinarodni praxi. OZivenim Casopisu jsou oznameni o
¢innosti odborné védeckych spolecnosti, inzerce naSich i zahrani¢nich firem apod.

Zavérem upozoriiujeme na dileZitou zménu ve vydavani Pohybového Ustroji. Hlavni
vydavatel Narodni lékafska knihovna v Praze je nucen omezit rozsah své edi¢ni ¢innosti, a
tak v roce 1997 prechazi vydavani Casopisu na Ambulantni centrum pro vady pohybového
aparatu a na Ortotika s.r.0. Knihovna se bude i nadale podilet na vydavani tohoto ro¢niku,
stejné jako dalSi spoluvydavatel Spolecnost pro vyzkum a vyuziti pojivovych tkani. Toto
FeSeni znamen4, Ze nas Casopis nebude jiZ pfimo dotovan. Cena ro¢niho pFedplatného pro
rok 1997 se pfFi frekvenci tfi Cisel zvySuje na 180 K&, aby bylo moZno udrZet Groven a kvalitu
casopisu.
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MUDr. Ivo Mafik, CSc., Zitomirska 39, 101 00 Praha 10
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PUVODNI PRACE

A SPURT OF THE DEFORMITY IN PREADOLESCENCE IN HIPS
DAMAGED BY POSTREDUCTION AVASCULAR NECROSIS IN
EARLY CHILDHOOD AND INFANCY

Z.VUKASINOVIC, I. DJORIC, G. COBELJIC, S. SLAVKOVIC,
Z.BASCAREVIC, L. ZAJIC
Special Orthopaedic Hospital Banjica, Belgrade, Yugoslavia

Summary

Onthe basis of their 28 years experience the
authors report that in all patients treated for
DDH associated with iatrogenic avascular
necrosis results of treatment deteriorated
when bone maturity was reached so that
most of those hips needed additional
surgery in preadolescence. 89 hips had
been analysed. In group | after Kalamchi-
McEwen's classification the head-neck
angle (HN) suffered a mild deterioration
after the tenth year of age. In group Il this
increase of the angle used to be severe after
the 12-13 years of age and it was associated
with the development of caput valgum. In
group Il aslower increase of the angle after
the 12th year has been observed. In group
IV any tendency to change was
inconspicuous before the 10th year but
afterwards the HN angle decreased.
Following up this parameter only, the
authors stress a deterioration of centration
provoked by the single femoral component,
especially after 10-12 years of age.
Furthermore, the authors followed changes
of the position of greater trochanter in these
hips during the growth period. 30-50 % of
all hips early reached the position B,
whereas the positions C and D used to
develop mainly after 11 years of age. Some
inportant observation has been made by

following up the amount of CE angle but in
the series no significant changes of angle
have been observed.

In conclusion the authors claim that
deterioration in cases with avascular
necrosis are inevitable till the epiphyseal
closure. This undesirable course depends
on the respective type of the epiphyseal
damage and age, being most expressed at
preadolescence; therefore the follow-up of
such hips must not be interrupted before the
skeletal maturity

Key words: developmental dislocation of
the hip, postreduction

avascular necrosis, head-neck angle,
development of caput valgum

Introduction

Open reduction by Howorth combined with
Salter's innominate osteotomy and precise
femoral derotation if needed, in one stage,
was used in the treatment of DDH in the
early childhood. When patients began to
reach their skeletal maturity results in hips
with avascular necrosis (AN) used to get
worse so much that in the majority of cases
patients had to suffer a new procedure. This
observation was afterwards fully
confirmed by our investigation and by
works of others; the phenomenon can be
easily explained by the natural

LOCOMOTOR SYSTEM 1997, 4, No. 1 5



development of the capital femoral
epiphysis of the femur if the growth had
been damaged by iatrogenic avascular
necrosis produced by an extreme abduction
of hips during the treatment. This kind of
pathological evolution has been pretty well
studied and explained in numerous studies
during the last two decades.

In this study, we want to demonstrate the
less recognized facts of the deterioration.

Material and methods

Since 1967 till the last year we operated
3800 hips, 3500 of them for DDH. Among
them, there were about 30 % previously
conservatively treated and among those 57
% hips with avascular necrosis (AN), i.e.
585 hips. From hips with AN at the period
of our enquiry only 177 hips belonged to
patients who reached their skeletal
maturity, and from them we could get to our
check-up as much as 73 patients with 105
dysplastic hips and 41 healthy ones; finally
from 105 dysplastic hips 89 were with AN
and 16 without any trace of it but they were
taken into the study for comparison
purposes; these patients have been marked
as"0" type or group.

Hips taken into consideration were
estimated according to Kalamchi-
McEwen's classification and distributed as
follows:

Type | 16 hips (18 %) (only slight
epiphyseal damage).

Type Il 29 hips (32,6 %) (lateral physeal
damage).

Type 111 23 hips (25,8 %) (central physeal
damage).

Type IV 21 hips (23,6 %) (global
epiphyseal, physeal and metaphyseal
damage)

Classifying investigated hips into these
four types, we observed rarely hips with a

medial damage; they developed such final
changes that all other parts of the epiphysis
looked normal. Thence we felt that we
should not use Seringe's classification with
five types which provided a type with a
medial damage, too. This medial damage
occurred to us as Salter's "partial AN". Our
opinion found support in the fact that such
hips suffered only slight consequences onto
the hip as a whole. We included these hips
into the type | (Figure 1).

The above mentioned phenomena were
studied in hips already operated in the early
childhood for dislocation, subluxation or
dysplasia of the hip as well as for early
excentrations supposedly provoked by a
recently acquired AN; nevertheless, no
means, conservative or operative could
stop the inexorable natural evolution of
deformities typical for all mentioned types
of the epiphyseal damage to the capital
epiphysis. In many cases we tried to slow
this evolution down; i.e. the centration used
to be better than it could have been if the
patient had not been operated on (13), but
no hip has been cured, no hip was without
some degree of deterioration, no hip
became so centrated that it could have got
on without the changes of AN (3, 9, 19)
(with exception of some rare hips in the
type | but only if we used to stick to mild
criteria and overlooked a relatively not so
high trochanter).

Results

This deterioration or aggravation did not
keep a steady pace or a constant rate of
permanent increase during the whole
period of skeletal growth and maturation.

The HN (head-neck) angle (Figure 2)
If we observe HN angle, i.e. the angle
which forms at radiogram the plane of the

6 POHYBOVE USTROJI, roénik 4, 1997, €. 1



Fig. 1. Development of the hip with a
medial damage (a-preoperative rtg, b-
postoperative rtg after 3 years, c-
postoperative rtg in adultness)

epiphyseal line projected onto the frontal
plane of the radiogram in the neutral
(anatomic) position of the hip, and a

Fig. 2. Scheme of HN angle (a-axis of the
neck, b-projection of the plane of
epiphyseal plate, c-perpendicular line to
the axis of the neck, d-HN angle)

perpendicular line onto the axis of the neck
projected onto the same frontal plane, we
can measure the inclination - deviation of
the head produced by unequal pace of
growth of different parts of the physis or the
partial lack of growth (e.g. in caput valgum
femoral HN angle was positive and bigger
than in normal ones, because the head
growing up deviated outwards). On the
contrary, in femora with slipped epiphysis,
the head used to deviate inwards and
downwards making its HN angle negative.
Following this angle up since the 2nd till
the 16th year of age, we observed some
significant differences in different types of
AN (Diagram I):

- Dysplastic hips without AN (marked as
"O") had not demonstrated significant
changes of thisangle.

- Type | demonstrated a mild aggravation of
the angle, especially after the 10th year of
age.

LOCOMOTOR SYSTEM 1997, 4, No. 1 7
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Diagram | - Change of the HN angle in different types of AN during the period of
skeletal growth, presented as an index related to the state at the second year of age

taken for 100

- Type Il had a more abrupt increase of this
angle compared to other types in general,
but that increase became very abrupt after
12-13 years, with the development of caput
valgum (7).

- Type 111 also demonstrated an increase of
the angle, but much slower and only after
the 12th year of age (just opposite to the
type I, where that increase was stressed
fromthe start).

- Type IV had an inconspicuous tendency to
any change of that angle before the 10th
year; after that age a tendency appeared to
its decrease; thus occurrence of coxa brevis
and caput varum was observed, but rarely a
real varus of the neck (with a low CD
angle).

Follow up of this parameter only (HN
angle) indicated steady deterioration of the
centration influenced by the single femoral
component, especially after 10-12 years of
age, when divergence of the respective
directions of the head development
between types becomes very significant.

The change of the altitude of the greater
trochanter

Another parameter distinctive in all types
of the epiphyseal damage was the
outgrowing of the greater trochanter and its
outflanking the head (Figure 3).

Fig. 3. Method of measurement of the
greater trochanter altitude - positions A,
B,CandD

8 POHYBOVE USTROJI, roénik 4, 1997, €. 1



The quantitative level of this phenomenon,
provoked by disproportion of the growth
between epiphyseal cartilages of the head
and the greater trochanter, used to have
some distinctive properties. We divided
possible altitudes of the greater trochanter
onto the position A (the top of the trochanter
is situated below the epiphyseal line of the
head on AP radiogram); position B is when
the top of the trochanter lies opposite, i.e. in
the same horizontal plane as the epiphyseal
line of the head; position C exists when the
top of the trochanter is found above the
upper end of the epiphyseal line of the head
but below the upper pole of the osseous
epiphysis of the head; and position D is
when the top of the trochanter lies above the
upper end of the epiphysis of the head.

By this method since the 2nd till 16th year
of age we demonstrated that 30-50 % hipsd
early reached the position B, whereas the
extreme altitudes, only after the 11th year
were abruptly achieved (60-80 % of all
hips).

In cases with this kind of deformity (high
greater trochanter) two phenomena in
general were observed.

1. Aggravation of waddling during walk as
a late occurrence and late appearance of
Trendelenburg's sign. This happened in
almostall hipsingroups CandD.

2. New limitation of movement used to
emerge in abduction, more often of internal
rotation and most often the flexion of such
hips was associated with some abduction
and external rotation.

This phenomenon occurred in patients who
were operated in childhood and then a
reduction of anteversion by femoral
derotative osteotomy was made. We
reduced then the anterior presentation of
the head against the socket, but at the same
time, bringing the head backwards, we

brought inevitably the mass of the greater
trochanter forwards.

This represented a casual effect with no
consequences immediately, since the mass
of the greater trochanter was still relatively
low, but when these trochanters reached
positions C or D in preadolescence
limitation of movement described above
developed as a consequence of some
collision with anterior pelvic structures
(Diagram 1).

If we observe the rate of aggravation of the
position of greater trochanter, we see that it
has taken place in all types of AN, but
unevenly in different types:

Intype | the aggravation kept developing at
the same place throughout the whole period
till the end of growth, without any sudden
spurt in preadolescence; positions B, C and
D used to be equally found in that age.

In types Il, C and D positions were much
more found in preadolescence than the
lower ones A and B (A:B:C:D =
17:8:25:25); thus it can be supposed that
there appeared a raise of the outgrowth rate
of the trochanter compared to the age under
10years.

In type 11l such conclusion is even more
obvious, in preadolescence the relation
among the four positions was A:B:C:D =
0:0:0:100, whereas the same relation at the
age of 5-10 years was 9,1:45,4:36,4:9,1
(the majority of trochanters in positions B
and C) and the age under 5 years the
relation was 31,6:36,5:26,3:5,3. These
results are interesting if we have in mind
that femora classified here had a central
physeal damage.

In type IV, on the other hand, a clear
preadolescent change of the outgrowth rate
of the trochanter (A:B:C:D = 20:40:20:20)
was observed. Global damage to the upper
end of the hip in our series did not produce

LOCOMOTOR SYSTEM 1997, 4, No. 1 9
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Diagram 1l - Representation of different types of AN in different age intervals, in
percents of all measurements in different types and ages (according to the position of the
greater trochanter-A, B, C,D)
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Diagram 111 - Change of the CE angle in dysplastic hips with different types of AN
during the period of skeletal growth, taking average amounts in the third year as 100
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such delay of growth as did the central one,
especially if we pay attention to the acute
divergence of the growth rates between
different types of damage. Did an earlier
epiphyseal closure take place in capital
physes with a central damage than in those
with a central one? To estimate statistical
significance of this difference would
require alarger sample.

Change of CE angle (Diagram 111)

We tried to observe a possible secondary
decentration of the hip by successive
measuring of the CE angle. Here again we
found confirmation of the existence of a
preadolescent spurt of aggravation, but this
aggravation had not a constant or
obligatory feature. A more significant
aggravation of CE angle we found only in
types | and I, starting at the 12-13th year of
age. It was more distinctive in the 11 type,
what was a natural fact, if we recollect that
in hips with 11 type caput valgum develops -
the main factor of the femoral origin of

115 l

decentration inthisage.

Change of CD angle (Diagram V)

The CD angle was followed up throughout
the period of skeletal growth. In that aspect
we found no aggravation, though there
were 8 hips with coxa vara (CD less than
120°). The change of CD angle had not been
a constant phenomenon in the series and
thence a possible cause of anatomic
deterioration of the hip involved by AN.

Discussion

The analysis of the series of 105 dysplastic
hips operated previously in the childhood,
among them 89 with and 16 without
manifestation of AN, revealed a significant
difference in the matter of anatomic
aggravation, which used to be a regular
outcome in hips with AN, but in hips
without it, the aggravation occurred
exceptionally and even then from different
reasons, not as a consequence of a
disturbance of the growth cartilage.

;
1
1
i
P
7 -}

9 iy 11 12 1 14 15 *15

Apen

ca—= Grpl —=— Grougll - w— Groupllt
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Diagram 1V - Change of the CD angle in dysplastic hips with different types of AN
duringthe period of skeletal growth, taking average amounts in the second year as 100
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Fig. 4. An abrupt aggravation of a AN hip, type Il in preadolescence (a-preoperative
rtg, b-postoperative rtg in the 7th year of age, c-postoperative rtg in the 10th year, d-
postoperative rtg in the 12th year, e-postoperative rtg in the 14th year, f-postoperative
rtginthe 16th year)
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Aggravation depended on the type of
damage and on the actual age (Figure 4).
Thus the head deformity estimated by HN
angle in preadolescence (11-16 years) used
to attain rapidly in rate in types II, 11l and
IV, whereas in type | as well as in the
control group 0 such aspurt did not appear.
CE angle did not change much in general,
but in type IV there was a trend to valgus
and in types Il to varus in mass. Other types
did not change during the growth period
their CE angles and consequently did not
exhibit a rise of the aggravation rate at
preadolescence. There were only eight
coxae varae found (CD less than 120°), four
ofthem ingroup Il. On the other hand, there
was a general tendency to higher amounts
of CD angle (more than 140°), the fact
which we took for a characteristic feature of
the childhood (pay attention to the O group
in diagram), but not for a pathological
change of the developmental dysplasia or a
deformity setup by AN.

The outgrowth of the greater trochanter
evidently raised the rate of aggravation
during preadolescence, too, and there
appeared or aggravated old waddlings or
Trendelenburg's signs as well as limitations
of movement in hips with previously
derotated femora (see above).

Conclusion

The analysed series suggest that the
aggravation of deformities of femora with a
damage to the enchondral growth set up by
a iatrogenic AN has a typical and
inexorable aggravating course since the
moment of the vascular damage throughout
the whole period of skeletal growth till the
closure of epiphyses. This aggravation
depends on the anatomical type and the
actual age. An evident spurt of aggravation
appeared at preadolescence and lasted till

the epiphyseal closure. Such a course of
event could not be prevented nor its source
eliminated by any conservative or
operative means. Locking of the epiphyseal
plate of the greater trochanter at the age of
5-6 years offered a limited success.
Whatever we tried during the early
childhood, nevertheless aggravation
followed.

The preadolescent abrupt aggravation
demanded reconstruction because serious
functional disorders in the majority of
patients developed.

Hips with changes of AN must be strictly
followed up till the very end of the
epiphyseal growth, even if during the first
7-8 years of their checking they keep
stability of the anatomical result,
sometimes even a temporary radiographic
improvement associated with clinical
normality.
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PUVODNI PRACE

DEVELOPMENT OF THE HIP JOINT AFTER SURGICAL
TREATMENT OF DEVELOPMENTAL DISLOCATION OF THE
HIP

J. GUMULA, K. WINIAREK, R. OSTOJSKI
Department of Orthopaedics, Medical University, ul. Nowe Ogrody 4-6, Gdansk 80-
803, Poland

The purpose of this retrospective study
was to analyse the evolution of the hip,
acetabulum and proximal part of the femur.
Study was based on the periodical follow-
up examination and on the final radiologic
and clinical results of the 49 patients (61
hips) surgically treated because of DDH
with Salter's osteotomy. Correction of the
acetabular index angle, center-edge angle
of Wiberg and shape of the acetabulum was
estimated. Studying development of the
proximal part of femur, changes of the
femoral neck-shaft angle, changes of
antetorsion angle and shape of the femoral
head with Mose's method were appraised.
In cases of subcapital coxa valga, angle of
Alsberg was measured. Attention was also
paid to changes in the greater trochanter
position in relation to the femoral head. The
late radiographic patterns of AVN of the
proximal femoral epiphysis were classified
according to Tonnis, Kuhlmann and Siffert
criteria.

Introduction

Over 30 years has elapsed since 1961,
when R.B. Salter (9) described his own
method of the surgical treatment of
developmental dislocation of the hip
(DDH) which has become a well
established and one of the fundamental

surgical procedures in the treatment of
DDH (10). Salter's innominate osteotomy
was also used in the treatment of Legg-
Calve-Perthes disease, AVN of the femoral
head, cerebral palsy, myelomeningocoele
and in some cases for lower limb
lengthening (12). The purpose of Salter's
innominate osteotomy in cases of DDH is
restoration of the proper anatomical and
biomechanical relations of the hip. Surgical
reorientation of the maldirected
acetabulum enables correction of its
surface position, twisted and faced more
anteriorly and laterally then normal. The
result is extension of the load-bearing area
of the acetabulum, improvement of the hip
congruity and better stability of the hip in
extension and adduction.

Salter's innominate osteotomy in
connection with open reduction affords
possibilities for the full sinking of the
femoral head in the depth of true
acetabulum. Tenotomy of contracted
adductors and iliopsoas puts straight range
of motion of the lower extremities after
operation.

Apart from biomechanical aspects,
assertion of correct conditions for the
further development of the operated hip
joint is important. Owing to Salter's
innominate osteotomy, covering of the
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femoral head with undamaged hyaline
cartilage is feasible. With reorientation of
acetabulum, position of the acetabular
epiphysis is changed, making possible
appositional acetabular growth (7).
Combination of Salter's innominate
osteotomy with femoral intertrochanteric
osteotomy stimulates physiological
development of the acetabulum by changes
of the pressure direction.

In confrontation, Collonna's capsular
arthroplasty secured mechanical support of
the dislocated hip, but did not create proper
conditions for its further development.
Expectations for articular capsule
metaplasia were illusive. Intraoperative
damage of the ypsilon cartilage and the
acetabular epiphysis were the reasons of
early arthrosis of the hip joint, especially in
its dysplastic and protrusive forms.

Now, studying long term results of
Salter's innominate osteotomy we can
analyse factors influencing the final
outcome and effect of this procedure on the
development of the hip joint for 2 decades
(10).

Materials and methods

Treatment of DDH by Salter's procedure
in the Department of Orthopaedics of
Medical University of Gdansk was initiated
in October 1967 (11). There were 131 cases
operated because of DDH between 1967
and 1974. The study group included 49
patients avaliable for the last follow-up
(37.4 % of all surgically treated cases).
There were 45 female and 4 male patients,
12 with bilateral and 37 with unilateral
dislocations, making a total of 61 hips.

In cases of subluxation, Salter's
innominate osteotomy was performed
alone or in connection with femoral
intertrochanteric osteotomy. Cases of

luxation of the hip joint were treated with
Salter's procedure together with open
reposition and intertrochanteric osteotomy.
Types of the surgical treatment are shown
inTable 1.

Table 1 Types of performed surgical
proceduresin the treatment of DDH

Type of the procedure No. of cases
Salter osteatomy (S) 3

Salter osteotomy & inter- | 6
trochanteric osteotomy (SD

Salter osteotomy 8

& openreposition (SS) |
Salter osteotomy & inter- | . 44 |
trochanteric osteotomy

& open reposition (SSD)

Considering the age at the operation, all
examined hips were divided into three
groups shown in Table 2. The mean age at
the time of operation was 3.2 years. The
average duration of follow-up was 20 years
and 10 months with a range form 19.2 to
24.4 years. The mean age at the time of the
last follow-up was 24.3 years (range 22 to
28 years).

Table 2 Age groups at the time of
operation

Age at operation (years) No. of cases
15-25 20
 >25-45 31
>45 ] 0

In 14 cases, Salter's innominate
osteotomy  was preceded by the
conservative treatment (Frejka's pillow,
over head traction and closed reduction)
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and in 3 patiens by open reposition. In all
other cases Salter's procedure was the
primary treatment.

In 3 cases subluxation and in 2 cases
luxation of the hip joint were found after
Salter's osteotomy. These complications
were recognized after removal of
immobilization. AIll patients were
reoperated. In three cases open reduction,
in one case SSD procedure and in one case
Chiari's osteotomy were performed (12). In
the course of the later follow-up, some
patients were reoperated in order to
improve congruity of the joint and better
lateral coverage of the femoral head. In 2
cases varus intertrochanteric osteotomy, in
1 case varus-derotational intertrochanteric
osteotomy, in 1 case derotational
intertrochanteric osteotomy, in 1 case
Wagner osteotomy in connection with
varus osteotomy were done and in 1 case
greater trochanter was reattached distally.

In two cases arthrodesis of the hip joint
was performed properly 14 and 20 years
after Salter's osteotomy. In one of these
patients operation was complicated by
subtrochanteric fracture of the femur
treated by AO method.

The essential method of estimation of the
development of the surgically treated hips
was X-ray films appreciation.
Preoperative, postoperative and made at
each follow-up radiographs were analysed.

Results

The average acetabular index angle,
before surgical treatment, was 36.7 degrees
with a range from 29 to 52 degrees. Salter's
innominate osteotomy decreased its
average value to 24.2 degrees (range 16 to
35 degrees). In the follow- up period,
values of the acetabular index underwent
gradually diminution, especially in the first

2-3 years. 82 % of the hips were estimated
asexcellentor good by Tonnis criteria (15).

Reorientation of the maldirected,
dysplastic acetabulum achieved by Salter's
innominate osteotomy was durable. The
average acetabular angle of Sharp was 41.5
degrees after operation and was much the
same in time. Its mean value at the last
follow-up in operated hips (40.4 degrees)
was more favourable than in normal hips
(41.7 degrees). The acetabular angle of
Sharp was aprecciated as excellent or good
in 88 % of cases by Tonnis criteria (15).
There was no relationship between the age
at operation, the type of procedure and
values of the acetabular angle of Sharp at
the last follow-up.

Gradually extension of the CE angle of
Wiberg was found on the succeeding
radiographs. Its values achieved at the last
follow-up were clasified by Tonnis criteria
(15) as excellent (30) or good (20 - < 30) in
93.6 % of cases. There was no correlation
between the type of surgical procedure and
the CE angle of Wiberg at the final
examination. On the other hand,
relationship between the age at operation
and values of the CE angle of Wiberg at the
last follow-up was significant.

Table 3 Average values of the angle of
Wiberg at the last follow-up in
correlation with the age at operation

Age at operation  Average values of

(years) the angle of Wiberg
15-25 34.5
>25-45 304
>45 L 213°
0]

Measurings of the antetorsion angle with
W/O method were performed before
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surgical treatment. 30 degrees of
antetorsion were appreciated as a top limit
of the standard. In all cases treated with
Salter's innominate osteotomy in
connection with intertrochanteric
osteotomy, correction of the antetorsion
angle to values of 10-20 degrees was done.
At the last follow- up Dunn's method was
used for evaluation. Correction of the
antetorsion angle obtained at the operation
was durable and we did not found any
significant changes with patients growth.
By Tonnis criteria (15), excellent and good
results of the antetorsion angle (values 5 - <
30) were obtained in 63 % of operated
cases. In the group of fair results there were
9 hips with intraoperative hypercorrection
of the antetorsion angle to near 0 degrees.
Probably, it was one of the main reasons of
postoperative reluxation (3).

Diminution of the femoral neck-shaft
angle value was observed during 20-years
of follow-up (15, 16). This process refers to
surgically treated hips as well as to normal
joints. Comparison of the femoral neck-
shaft angles measured 1-2 years after
Salter's osteotomy with its quantity at the
last follow up has shown reduction of the
angles (average 3.6 degrees). In 11 hips
increase of the femoral neck-shaft angle
was observed. All these cases were
reoperated with varus intertrochanteric
osteotomy.

Spherical shape of the femoral head in the
proper hip joint allows steady distribution
of forces on the whole articular surface.
Every deformation of the femoral proximal
epiphysis originates the local overloading
forces and predisposes to hip
osteoarthrosis. Only in 4 hips (6.7 %),
shape of the femoral head was estimated as
excellent and in 37 hips (61.6 %) as poor
with Tonnis criteria (15). The shape of

femoral head at maturity was significantly
influenced by age of the patients at
operation. There were 68.4 % of acceptable
results in group treated between 1.5and 2.5
years of age, whereas in patients operated
over 4.5 years of age only 20 % (Table 4).
There was no correlation between the type
of procedure and the final outcome.

Table 4 Correlation between shape of the
femoral head at the last follow-up by
Mose's criteriaand age at operation

Age at operation  Ratio of the satisfac-

(years) tory results of shape
of thefemoral head
by Mose criteria

15-25 68.4 %

>25-45 | 258%
>45 | 20%

Position of the greater trochanter in
relation to the femoral head was estimated
by Stulberg's method (13). Localization of
the greater trochanter in the first or in the
fourth quadrant testifies to disturbances of
development of the proximal part of femur.
In the study group we found 6 cases with
trochanter localized in the fourth quadrant.
By the analysis of X-ray films we have
found out that this translocation took place
3 to 8 years after operation. Among 9 cases
of the greater trochanter position in the first
quadrant, in 8 hips the proximal femoral
physis was placed horizontally.

The average angle of Alsberg measured 1
year after treatment was 81 degrees (range
72-85 degrees). Next follow-up
examination, 10-12 years later, has shown
its average values at about 85 degrees
(range 79-90 degrees). In the last follow up,
average angle of Alsberg was 86 degrees
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(range 80-90 degrees).

Figure 1 Changes of the Alsberg angle
values with time after surgical

management of DDH
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AVN was recognized in 14 (22.9 %) of 61
surgically treated hips. In estimation of this
complication Tonnis and Kuhlmann (14)
method was used. Cases of AVN are shown
in Table 5. Course of the grade | and 11 AVN
was mild with no significant influence on
the development of the hip joint. All cases
of grade IV AVN were the results of
reoperation.

Table 5 Number of AVN cases

Grade of AVN No. of cases
| 7
I 4

1" -

v 3

Total 14

The separate group are the cases of partial
AVN classified with Siffert repartition.
There were 4 hips with partial AVN related
to lateral part of the epiphysis (subcapital
coxa valga) and 3 cases concerning the
central part of epiphysis (coxa vara).
Discussion

Value of the possible correction of the
acetabular index angle by means of
different types of pelvic osteotomies is
essential criterion in selection of the
method of surgical treatment of DDH (2).
Because of the lower possibilities of
correction of acetabular roof with Salter's
osteotomy, it's indicated by most authors
(4, 8) in cases of mild dysplasia with the AC
angle no more than 35 degrees.

Nevertheless, in our department, in
surgical treatment of DDH with Salter's
osteotomy we have not been guided by the
degree of preoperative dysplasia. That is
why broad spectrum of the preoperative
acetabular index angle values (29 to 52
degrees) is presented in our material.
Although the average value of correction
was only 12.5 degrees, Salter's innominate
osteotomy produced advantageous
conditions for the hip development. It is
confirmed by the fact that AC angle
recovered to normal in 81 % of operated
hips by 2 years after treatment.

Analysis of the last X-ray films confirmed
that reorientation of the acetabulum
obtained at operation is durable and does
not change with the hip growth.
Appreciation of the angle of Wiberg values
in the follow-up confirmed that
reorientation of acetabular position
contributes to favourable hip joint
development. Efficiency of Salter's
innominate osteotomy in the children in
age between 1.5 and 2.5 years was very
high. The average acetabular angle of
Wiberg in this group at the last follow-up
was 34.5 degrees, whereas in hips operated
in 4.5 years of age and over it was 27.3
degrees.

Measurings of the antetorsion angle of the
femoral neck in the long term follow-up
have confirmed that its values do not
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change in time and its intraoperative
correction to values of 10 to 20 degrees is
sufficient. Hypercorrection may be the
reason of reluxation of the hip.

Permanent inclination to diminution of
the femoral neck- shaft angle of surgically
treated as well as normal hips was
confirmed by the late results of Salter's
innominate osteotomy. Special attention
should be paid to the group of revalgisation.
Most of these hips were primarily operated
with Salter's osteotomy in connection with
varus intertrochanteric osteotomy.
Therefore, increase of the femoral neck-
shaft angle may be the response for its
intraoperative diminution and return to the
natural growth tendency. We cannot also
exclude the intraoperative damage of the
greater trochanter physis as a reason.

Partial AVN with arrest of the lateral part
of proximal femoral growth plate was the
cause of subcapital coxa valga
deformation. This process was seen in 4
hips, especially in the radiographs made 1
to 2 years after operation. The above
observations do not confirm the suggestion
that subcapital coxa valga originates as a
result of shallow, steep acetabulum and of
unsteady stress on growing proximal
femoral epiphysis (5).

Localization of the greater trochanter in
the fourth quadrant (trochanter altus) was
result of Tonnis, Kuhlman grade 1V AVN
and partial AVN relating to the central part
of the proximal femoral physis. We found
that this translocation took place 3 to 8
years after operation. In these cases
epiphysiodesis of the greater trochanter
should be performed to prevent
insufficiency of the gluteus medius (1).

Results obtained in the evaluation of the
femoral head shape have important
prognostic value. Its deformation

determines the presage of the future
osteoarthritis in the majority of operated
hips. The only way of avoidance of this
complication is early surgical
management. Results estimated by Mose's
method were clearly favourable in group
operated before 2.5 years of age.

Course of the Tonnis, Kuhlmann (14)
grade | and Il AVN was mild with no
influence on the final shape of the femoral
head. Results acquired in this group with
Mose's method of estimation (6) did not
stray from the results obtained in hips
without evidence of necrosis. On the other
hand, cases of partial AVN and Tonnis,
Kuhlmann grade 1V AVN were the main
reasons of the heavy deformities of the
femoral heads. All of these hips were
clasified as poor at the last follow-up.

Conclusions

Surgical treatment is now reserved for
inveterate cases of DDH or for cases in
which conservative treatment has failed.
Analysis of this material leads us to
conclusion that the best results are
avaailable with early surgical treatment
with the operation correcting all
components of DDH in the single-stage
procedure. It creates the most
advantageous conditions for the hip
development. Correct anatomical
constitution of the hip joint protects against
its early osteoarthritis.
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PUVODNI PRACE

BONE DISTRACTION BY THE WIESBADEN FIXATEUR -
ULTRASOUND IMAGING OF CALLUS

CH. WESTPHAL, P. DUFEK
Dept. Orthopedics, Klinikum Neustadt, 23730 Neustadt, Germany

The Wieshaden fixateur is characterized by
a simple, individually adapted two-carbon
ring standard model. Due to the dual-level
fixation and the development of the
corrective wires four-level bone fixation
can be achieved despite the fact that the
system has been reduced to two rings. Our
indication for bone lengthening are
dwarfism or shortening of 3 cm or more.
The technique of corticotomy and the
priniciples of lengthening do not differ
from those of Ilisarov. The patient may be
discharged once regular investigation
shows that proper distraction histogenesis
has begun. Supplementary physiotherapy
and gradually weight bearing in
dependence of pain must be performed.
Regular x-ray examination could be
reduced by use of ultrasound image
technique, as well as the radiation of the
patient. Principles of operation, therapy,
and imaging of callus in x-ray and
ultrasound are demonstrated in 16 cases.
Key words: Bone distraction, Wiesbaden
external fixateur, ultrasound imaging of
callus

Introduction

Inequalities in the length of extremities and
angular deformities are important static
disturbances. Unequal leg length imposes
asymmetric stresses on the joints in the
lower extremities, moreover, this leads to
deformation of the spine.

Length differences from 1 to 3 cm can
frequently be compensated by the patient
without visible signs. Larger differences
with asymmetrical gait and knee axes at
different heights may disturb the patient.
Growth disorders are caused by various
forms of osteochondrodysplasia, paralysis,
infection or posttraumatic disorders.

There are two different ways in operative
correction of unilateral limb length
difference.

First: It is possible to do a shortening
osteotomy of the longer leg. The correction
of the healthy leg often is not desired by the
patient, because the result is a disturbance
of body proportions and a loss of total
height. Especially in dwarfism the
reduction of height is unacceptable.

The second possibility is to lengthen the
shorter leg. There are different methods to
reach limb equality. One is for example the
"Wagner" method with unilateral fixation
and distraction after osteotomy, second step
bone grafting and osteosynthesis. The other
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possibility is the continous epiphyseal or
callus distraction. Therefore you can use
unilateral or ring fixator systems. Using
unilateral fixators you have a fast and
simple installation with only some skin
perforations. But you have also a very rigid
system which does not give you best
biomechanical conditions for stress
depending induction of callus and bone
healing.

Basing on first description of bone ring
fixation of Wittmoser, especially by
llisarov and Kallenbers the well known
method of callus- or epiphyseal distraction
for limb lengthening or correction was
developed. Caused by the semirigid axial
stability of this system, there is the best
induction of osteogenesis in the distraction
area.

The metal-built Ilisarov apparatus has
some disadvantages. Mounting is
complicated and time-consuming because
you use a very complex system and you can
use only ring perforations for screw
insertion. X-ray controlling of distraction is
difficult, caused by the metal shadows.
Evolution of ring fixators was made by
Monticelli and Spinelli where wire fixation
at every point of the ring became possible.
Wasserstein was the first to use plastic ring
materials

Following experiments directly led to the
"Wiesbaden™ ring fixator.

The "Wiesbaden" ring fixator is
characterised by a simple, individually
adapted two-ring standard model. The ring
material at first was an epoxy-construction,
now we have nice carbon fiber rings with an
increase of stability. Due to the dual-level
bone fixation and the developement of the
corrective wires, five-level bone fixation
can be achieved despite the fact, that the
system has been reduced to two rings. The

dual-level ball-and-socket bearings enable
rings of different diameter to be combined
to suite the patient's anatomy. This results
in spare saving assembly which is
comfortable to wear. The secure three-
dimensional bone fixation, the ease of
handling and the optimized construction
allow safe ambulatory bone extension and
angular correction by patients themselves.
The system can be used in closed
epiphyseal, butalso in callus distraction.
Our indications for bone lengthening
procedures are dwarfism, where the cross-
leg method or the installation in both lower
legs is being used and leg or bone
shortening of 3 cm and more and angular
deformity over 10 degrees.

We did some femoral-lengthening
procedures combined with a slight patient's
discomfort due to the ring assemblage and
one callus distraction in the forearm for
correction of a clubhand. But mostly we did
the callus distraction of the lower leg. In our
opinion it is the optimal indication using
the "Wiesbaden" ring fixator.

Some days before operation and distraction
planning after x- ray examination we fit the
assemblage with cooperation of the patient.
In this way he learns the properties of the
fixator and its handling. We give him
detailed information about risks and
problems, about wound care and finally
about total time of procedure.

Operation

Taking care to avoid destruction of regional
nerves and blood vessels the crossed,
paired Kirschner wires are inserted in the
proximal tibial and fibular epiphysis. The
cross angle should be near 80 degrees. Then
the wires are fixed onto the proximal ring in
correct position and tension. The second
fixation level is set in the middle third of the

LOCOMOTOR SYSTEM 1997, 4, No. 1 23



lower leg. Here, too, it is necessary to
transfix the fibula. Similar ring-mounting
like proximal osteotomy of the fibula is
followed by the corticotomy of the tibia in
the metaphyseal region. After drilling holes
in a fan-shaped configuration, the
procedure is completed with a special
chisel. The nutrient periosteal and
medullary supply structures remain intact.
Callus distraction is started 7 to 10 days
after the operation. Distraction of 1 mm per
day is spread out in four stages of 0,25 mm
every 6 hours. Angular correction is
achieved by excentric lengthening. The
patient may be discharged to outpatient
therapy as soon as x-ray and ultrasound
examination show that the proper
distraction histogenesis has begun.
Supplementary physiotherapy exercises
must be performed and gradually weight
bearing in dependence of pain and
swelling.

Clinical, ultrasound and x-ray controlling
is ambulatory. The bone distraction is
performed by patients themselves.

X-ray and ultrasound - we use a 3.5 MHz
linear transducer - follow up shows
regularly the begin of bone consolidation
dorsally. Using ultrasound examination we
can see correct callus formation. We can
control axis and measure the length of the
regenerate. We have thus an excellent tool
for steering the lengthening procedure.
Lengthening of 3-9 cm is optimal. The
consolidation time normally is during the
double of the distraction time. The
assembly is removed after callus has been
judged stable. In some cases we use the
lower leg orthesis to prevent the angulation
of the regenerate product for some weeks
depending on x-ray outcome.

Results

Clinically and radiologically we have
observed mostly complete bone
consolidations, pseudarthrosis requiring
resection and bone grafting evolved in two
patients.

The usual complication - skin infection
around wire penetration point - was
observed in all patients despite the correct
care with daily alcoholic desinfection and
polishing of the wires or bathing lower legs
in a betaidine solution. Healing support
sometimes was made possible by systemic
antibiotics.

Angular deformities were observed in two
patients. One patient had an accident and
the Kirschner wire slipped out of the clamp.
Another man, a psychiatric patient,
distracted himself more than 10 cm of both
lower legs using self modified distraction
units. Furthermore transitory paralytic
clubfoot developed following this extreme
lengthening.

Especially in this case we have learned that
a preoperative evaluation looking for
personality disorders or psychiatric
problems should be done to avoid these
complications during limb lengthening
procedures.

Conclusion

Callus distraction, especially of the lower
leg, with the Wiesbaden ring fixator is a
low-risk procedure, technically simple and
well accepted by the patient. It can be
performed on outpatient basis, second
operation despite angulation or
pseudarthrosis is not necessary.

Fig. 1, 2 The Wiesbaden ring fixateur
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(older version with epoxy rings

Fig. 4 Bilateral lengthening of lower leg
inachondroplasia

Fig. 3 Postoperation x-ray
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with excellent axis and callus formation beginning callus formation, b) 10 weeks
after subtotal consolidation

L Orihopaedie

e e e AT T

Fig. 7 X-ray 1 year after operation
Fig. 6 Ultrasound examination »

26 POHYBOVE USTROJI, roénik 4, 1997, €. 1



PUVODNI PRACE

VYVOJ DEFINITIVNIHO KOZNIHO IMPLANTU NA BAZI
KOLAGENNICH SITI AAUTOLOGNICH BUNEK PRO LECBU
POPALENINOVEHO TRAUMATU NA ZVIRECIM MODELU.

V. PESAKOVA, *H. SINGEROVA, M. ADAM:

Revmatologicky Ustav, Praha 2
*Klinika popaleninové mediciny 3. LFUK

Autofi popisuji pFipravu kozZnich
implantatd uzivanych v lécdeni
popaleninovych defektli. Zakladem
implantatd jsou kolagenni sité s
autolognimi bunkami. Hojeni dvou
rdznych vzork( koZnich §tépl (s
heterogennimi nebo autogennimi
fibroblasty) se srovndvd s kontrolami
(hojeni nekryté rany a rany kryté s bézné
uzivanym Aquagelem). NejlepSiho hojeni
bylo dosazeno u koznich defektd krytych
implantaty obsahujicimi autogenni
fibroblasty.

Kli¢ovéa slova: spaleninové defekty, hojent,
koZniimplantaty, kolagenni sité

Summary

V. PeSéakova, H. Singerova, M. Adam: The
development of the definite cutaneous
implant based on collagenous lattices and
autologous cells in the treatment of burns
defects: an experimental model.

The authors prepared skin implants for
burn defects on the basis of collagen lattices
with fibroblasts. The healing of two
different graft samples (with heterologous
or autologous fibroblasts) was compared
with controls (wound without covering and
wound covered with routinely used

Aquagel). The defect covered with implant
containing autologous fibroblasts showed
the best healing.

Key words: burn defects, healing, skin
implants, collagen latice

Uvod

Lécba koznich defektl vzniklych pfi
popaleni vyZaduje pFekryti obnazené Casti
hypodermis. PouZivané epidermalni
transplantdty maji Fadu nevyhod: u
autolognich 3tépl pfi popéleni vétsim nez
60 % povrchu je nedostatek zdravé kilze k
odbéru, heterologni Stépy pak vykazuji
vysokou antigenicitu a nizké procento
pfihojenych kultivatd. Aplikace
autolognich keratinocytli rozpéstovanych
in vitro neni idedlni, protoZe keratinocyty
bez podlozky, ktera zajistuje jejich vyzivu i
mechanickou oporu, adheruji k podkladu
jen velmi neochotné. Jako podloZka pro
keratinocyty byly vyuZivany fibrinové
matrix, kadaver6zni alotransplantaty,
acelularni dermis lidského nebo zvifeciho
plvodu, pfipadné uméle vyrobené
polymery. ProtoZe je znamo, Ze
keratinocyty dobfe proliferuji do
konfluentni nékolikavrstevné kultury na
lidském dermélnim kolagenu (Shakespeare
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et al., 1987), rozhodli jsme se pfipravit
plnohodnotny kozni kryt s epidermalni a
dermélni C€asti za pouziti autolognich
fibroblastd v kolagennf siti, které chceme
doplnit autolognimi kultivovanymi
keratinocyty.

Postup prace
a) Kultivace heterolognich a autolognich
koznich fibroblastd.

c) Technika pfipravy kolagennich geld s
fibroblasty.

d) Préce na experimentalnim zvifeti -
prikladani sitovanych kolagennich gell s
heterolognimi ¢i autolognimi fibroblasty
narannou plochu zvitete.

e) Histologické vyhodnoceni pFihojenych
implantd.

Kultivace heterolognich fibroblast(

PouZzili jsme diploidni kmen lidskych
embryonalnich plicnich fibroblastt (LEP),
25.-28. pasaz (SEVAC Praha). Bunky byly
kultivovany v Eagleové minimalnim
esencialnim médiu (MEM, Sevac Praha)
dopInéném 100 g/ml streptomycinu, 200
U/ml penicilinu (Sevac, Praha) a 10 %
fetalniho teleciho séra (\eterinarni fakulta,
Brno) pfi 37 °C, v atmosféfe 5 % CO, v
inkubatoru Heraeus (Némecko). Po ziskani
konfluentniho monolayeru byly bunky z
povrchu plastikové lahve (Falcon, Becton
Dickinson, Benelux) enzymaticky
uvolnény a bunénd suspenze byla
smichana s roztokem kolagenu.

Kultivace autolognich koZznich
fibroblastd

Vzorek klize cca 0,5 cm’ byl po
enzymatickém oddéleni epidermis drobné
rozkrajen. Kousky dermis byly vloZeny do
kultivaéni lahve (Falcon) a lehce zvlhéeny

MEM s 20 % bovinniho fetalniho séra. S
adhezi vzorku k podkladu bylo postupné
pfidavano médium. Po tydnu kultivace
byly pod mikroskopem zfetelné bunky
migrujici z kousk( kiZe do stran. Po
dosazeni monolayeru byly tyto fibroblasty
enzymaticky uvolnény z povrchu lahve,
filtraci oddéleny od zbytk(l kiize a dale
péstovany v MEM s 10 % bovinniho
fetalniho séra, ve 37 °C, 5 % CO, do prvni
pasaze, abychom ziskali vétSi mnozstvi
bunék pro vlozeni do kolagenniho gelu.

Priprava trojrozmérnych kolagennich
struktur sfibroblasty

Kolagen typu | (ASC) jsme izolovali z
teleci kize metodou podle Adama et al.,
1968. Priprava kolagennich siti byla nami
dfive popséna (Pe3akova et al., 1994).
Stru¢né: k roztoku 115 ml MEM
obsahujicimu streptomycin a penicilin bylo
pfidano 12,5 ml O,1M NaOH a 22,5 ml
fetdlniho bovinniho séra. Kultivacni
médium bylo vlito do sklenéné Petriho
misky pokryté vrstvou silikonového oleje
pro zamezeni adherence bunék ke sténam
nadoby. K médiu byly pridany fibroblasty v
koncentraci 12 mil. bunék/ Petriho misku a
187,5 mg ASC rozpusténého v 75,0 mi
0,018M CH,COOH.

Kontrahovany sitovany kolagenni gel se
vytvoril ¢innosti fibroblastd v pribéhu 7-
10 dnl a po uplynuti této Ihity byl
pfikladan na rannou plochu
experimentalnich zvirat.

Préce naexperimentalnim zvireti

Pro prvni pokusy jsme pouzili dvakrat
paralelné 3 kraliky. Zvifatdm v narkéze
byla vyholena srst a kiZe byla zcela
odstranéna na dvou plochach (6 x 8
cm’/defekt). Vzdy jedna plocha byla
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ponechédna volné (kontrola), na druhou
plochu byl vlozen dermalni implant
utvoreny z kolagenu ASC a heterolognich
bunék diploidnich fibroblastd LEP (viz
vyse). Implant byl na stranach lehce
pfichycen C&tyfmi stehy, obé rany byly
zakryty mastnym tylem a prevazany. Za 12
dni byla zvifata usmrcena a oba zhojené
defekty (viz obr. 1) byly histologicky
zpracovany.

Obr. 1. KoZni defekty po 12 dnech
hojeni: a) po pfiloZzeni dermalniho
implantu tvofeného ASC a
heterolognimi fibroblasty, b) kontrola
(bez kryti)

Obr. 2. Kozni defekty po 12 dnech
hojeni: a) dermdlni implant z
autolognich koznich fibroblastd a ASC,
b) kontrola (kryti Aquagelem).

druhém pokuse, v némz jsme k zakryti
defektu pouzili dermalni implant z
autolognich koznich fibroblast(
odebranych danému zvifeti mésic pred
operaci a jako kontrolu pak hydrogel
(Aquagel, Lodz), rutinné pouzivany pro
kryti popélenin. Oba defekty po 12 dnech
hojeni jsou naobrazku 2.

Histologické vyhodnoceni

Kontrola

Ranna plocha je Cista, jen misty blize
okraje jsou drobnd loZiska infiltratu

(obr. 3).

Obr. 3. Kontrola - defekt bez Kryti.
Obnazeny povrch dermis se zanétlivou
infiltraci (*), barveni: MOVAT po
oxidaci + metylenova zelen, obj. 6,3

KontrolasAquagelem

PFi pouziti rutinni metody, tj. kryti defektu
pomoci Aquagelu, byla misty vytvofena
nepatrna vrstvicka proliferujicich
fibroblastd na rozhrani Aquagelu a spodiny
defektu. Aquagel pokryva povrch jako
silnd nebunécna, Zelatinovd vrstva, na
okrajich defektu ¢aste€né retrahovana. Pod
Aquagelem byla nalezena rovnéz vrstvicka
s vySSi celulizaci a fokalnimi drobnymi
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nekrézami, oddélena od spodiny defektu
vrstvickou fidkého vaziva, ve kterém byly
nalezeny zanétlivé bunky. Misty byla tato
vrstva silné Cerstvé prokrvacend. Po 12
dnech hojeni nebyla zaznamenana
tendence tvorby granulacni tkané (obr.4).

Obr. 4a). Kontrola - kryti defektu
Aquagelem, barveni: hematoxylin eosin,
obj. 16x

proliferujici vazivo, pronikajici tenkou
vrstvickou Aquagelu,
hematoxylin eosin, obj. 40x

barveni:

Ranna plocha kryta implantem z ASC s
vlozenymi
a) heterolognimi fibroblasty LEP (obr. 5)
Na novych plochach krytych implantem
tvorenym kolagenem ASC a heterolognimi
fibroblasty byla jiz po 12 dnech
pozorovéna zvysend celulizace v bazélnich
vrstvach implantu a probihajici
vaskularizace bez zndmek zanétu;

b) autolognimi koznimi fibroblasty (obr. 6)
PFi kryti defektu implantem z kolagenu a
autolognich koZnich fibroblast(l se po 12
dnech ukazoval podobny obraz, ale
proliferace fibroblastl v pfihojujicim se
implantu byla vyraznéjsi, fibroblasty mély
tendenci k ark&dovitému uspofadani a
objevila se i prvni nové tvorena retikularni
vlakna.
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Tyto vysledky povaZzujeme za dobry
predpoklad pro aplikaci keratinocyttl, tak
abychom vytvofili plnohodnotny kozni
kryt, jak s dermalni, tak i s epidermalni
Casti.

Obr. 5a). Ranna plocha defektu je kryta
implantem z ASC s heterolognimi
fibroblasty, barveni: MOVAT +
metylenova zelen, obj. 6,3x

Detail X

5b). Detall X: bunécna vrstva

kolagenniho implantu je misty

vaskularizovana a pevné Ipi k podkladu,
barveni: MOVAT + metylenova zelen,
obj.16x

Obr. 6a). Ranna plocha defektu je kryta
implantem z ASC a autolognich koZnich
fibroblastl. Povrchova vrstvicka
kolagenu je téméF bez bunék (x), zatimco
buriky v hlubsich vrstvach jsou vyrazné
pomnoZené a je mozno vidét prordstajici
cévy (*). Barveni: hematoxylin eosin,
obj.16x

Obr. 6b). Detail - ark&dovité usporadani
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fibroblast(, barveni: hematoxylin eosin,
obj. 100x
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PUVODNI PRACE

PREDIKCE RYCHLOSTI LOKOMOCE
Z TRASOLOGICKYCH STOP

J.STRAUS B
Katedra kriminalistiky, Policejni akademie CR, Praha

Jsou prezentovany vysledky
experimentalni studie zabyvajici se
vypoctem rychlosti lokomoce z délky
kroku a dvojkroku. V Gvodu jsou uvedeny
obecné funkce rychlosti v zavislosti na
nékolika vstupnich proménnych. Na
zékladé mnoha stovek experimentd bylo
zjisténo, Ze s vypoctem rychlosti lokomoce
nejtésnéji koreluje krok ¢i dvojkrok. V
zaveéru prispévku jsou uvedeny konkrétni
analytické vzorce linedrni zavislosti pro
vypocet priblizné rychlosti chlize ¢i béhu.
VSechny experimenty byly provedeny pro
béZznou populaci bez somatickych
omezeni.

Kli€ova slova: rychlost lokomoce, vzorce
pro rychlost chlze a béhu, vysledky
experiment(

Uvod

Kromé geometrickych znakd
biomechanického obsahu trasologickych
stop je mozné z téchto stop dekddovat s
jistou pravdépodobnosti také kinematické
znaky, predevSim rychlost lokomoce.
Stanoveni rychlosti lokomoce je zatim
mozné jen pro pohyb narovné, horizontalni
atuhé podloZce. Ze zakladniho vyzkumu je
k dispozici nékolik moznych vyjadfeni
rychlosti lokomoce. VVSechny dale uvedené
vzorce vyZaduji pro urCeni rychlosti

lokomoce znalost hodnoty délky kroku,
resp. délky skoku u béhu, které 1ze odecist z
pésinky chize, dale znalost vysky téla a
délky dolni koncCetiny (méfené od podlozky
k spinailiacaanterior superior).

V obecném znéni Ize pro rychlost chlize
napsat:
v=Ff(ho 1),
kde v - rychlost lokomoce subjektu,

hok - délka dolni konCetiny od podlozky k
spinailiacaanterior superior,
| - délka kroku.

Rychlost lokomoce jako funkce dvou vyse
uvedenych proménnych se ve vétSiné
pripadd uvadiv linearnim tvaru
v=k I +k,hy +k,
kde k,,k,,k,jsou realné konstanty.

Uve_me dale pro konkrétni trasologickou
potfebu hodnoty jednotlivych konstant. Z
podkladd, které poskytuji Walt- Wyndham
(1973), I1ze pro rychlost lokomoce odvodit:

a) Chlize

v (km/h)=11,961- 11,61 h,, + 8,54

nebo

v(m/s)=3,231-3,14h,,+2,31

Uvedené rovnice plati pro rychlost chiize
0d0,88do02,2m/s.

b) Béh
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v(km/h)=11,351-8,17 h,,+ 6,79
nebo
v(m/s)=3,061-2,21h,,+1,83
plati pro rychlost béhu od 2,22 m/s do 3,58
m/s.
Jednodussi podklad, rovnéz pouzitelny pro
orientacni zjiSténi rychlosti lokomoce
subjektu, uvadéji Cavagna a Margaria
(1966)
v(m/s)=3,891-1,41
nebo
v (km/h)=14,011-0,51,
obavzorce plati prorychlostod 0,83 m/sdo
2,7m/s.
Ve vsech pfipadech se délka dolni
konCetiny a délka kroku dosazuje v
metrech.
VySe uvedené vztahy, které vychazeji z
podklad(i Walta- Wyndhama (1973), v sobé
zahrnuji Gdaj o délce dolni koncetiny hg,
(m). Podle Gdajl téchto autor( je korelace
mezi vySkou téla v, a délkou dolni
koncCetiny h,, vyjadfena koeficientem 0,
965alze ji vyjadrit vztahem
hy«=0,745v,- 0,250

Obecné funkce v =k, | + k, hy, + k, se pro
kazdého jedince (s konkrétni hodnotou hy,)
stane funkci pouze jedné proménné.
UvaZzujme vSechny hodnoty h,, od
minimalni po maximalni. Experimentalné
bylo zjisténo, Ze DK hodnody hg, se
pohybuji v uzavieném intervalu
hpc<0,92m; 1,01m>

Pro praktické Gcely mlzZeme vyuZit
rovnice, které vyplyvaji z uvedenych
hodnot délky dolIni koncetiny.

a) Chiize
v =3,23.1-0,56 pro minimalni délku dolni
koncetiny 0,9151 m

v =3,23.1- 0,87 pro maximalni délku dolni
koncetiny 1,0113 m

b) Béh
v =3,06.1-0,19 pro minimalni délku dolni
koncetiny 0,9151 m

v =3,06 .1 - 0,40 pro maximalni délku dolni
koncetiny 1,0113 m.

Zavislost rychlosti chlize a béhu na délce
dolni koncetiny a délce kroku je mozné
vyjadritigraficky (obr. 1).

Ur€eni pravdépodobné télesné vysky
osoby ze stop béhu &i chize vytvari
pfedpoklad pro dalSi mozné urceni
rychlosti lokomoce. Rychlost lokomoce
zavisi na fadé Ciniteld, z nichZ hlavni je
délka kroku a frekvence krok(. Podle
vysledk( mé- feni je dnes zcela jasné, Ze pfi
rychlosti béhu do 9 m/s (tj. 32,4 km/h), je
prvorada délka kroku a teprve pfi vysSich
rychlostech se uplatiiuje vyrazny nardst
frekvence krokl. PFi chlizi je touto hraniéni
hodnotou rychlost 2,5 m/s.

Stanovit rychlost lokomoce mizZeme v
soucasné dobé jen pro pohyb na rovné
horizontélni tuhé podloZce.

Funkéni zavislosti vyuZzitelné v praxi musi
v sobé zahrnout jako vstupni proménné
takové hodnoty, které jsou z péSinky
lokomoce pfimo a pomérné presné
méfitelné. Takovymi hodnotami jsou
rozméry stopy obuvi a délky kroku a
dvojkroku. Pak je moZzné hodnotu
pravdépodobné rychlosti lokomoce
(rychlosti nebo béhu) vyjadfit jednou z
téchto rovnic:

a) Chlize

v=9,314d,-2,226
v=11,962d,-1,440d,,- 1,784

v = 11,962 d, - 26,831 d., - 34,613 d., +
7,554

b) Bh
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v=5761d,-5,055
v=11,351d,- 3,23d,,+3,905

v=11,351d,-18,88d,,-24,35d,,+ 6,09,
kde je v - rychlost lokomoce (m/s), d, -

délka kroku (m), d,, - délka dvojkroku (m),

d,, - délka stopy obuvi (m), d, - Sitka stopy

obuvi (m).

Je nutné poznamenat, Ze predikci rychlosti
podle stop lokomoce je mozné vyjadfit
presnéji exponencialni nebo algebraickou
funkci. Pak se vysledky sice vice blizi
realnym hodnotam, ale pro ur€itou sloZitost
anaroc¢nost tyto funkce zde neuvadime.

Rychlost lokomoce miZzeme vyjadrit také
graficky. Na obr. 2, 3 je vyjadrena zavislost
rychlosti lokomoce na délce kroku, plnou

‘.-’T[ rr

200

% 3B defenl

]

-
)

W oimss)

Obr. 1- Zavislost rychlosti chlize (v) na délce stopy (ds),
délce dolni koncetiny (h,) adélce kroku (1).
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Obr. 2 - Funkeéni zavislost délky kroku (d,) na rychlosti chiize (v).

Obr. 3- Funkeni zavislost délky kroku (d,) na rychlosti béhu (v).
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v eg]
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Carou je vyjadfena stfedni hodnoty,
Carkované je v grafech vyjadfena hranice
rozptylu ojedinélych hodnot. Z grafl je
zifejmé, Ze rychlost béhu i chlize roste témér
linearné s rGistem délky kroku.

Vypoctena rychlost lokomoce se od
skutec¢né lisi s chybou £+ 0,35 km/h. P¥i
pouziti vice proménnych se chyba jesté
zmenSi. Mensi odchylky nalezneme také
pfi uvazovani krajnich hodnot parametrd
lokomoce, coz je patrné i z grafti. PFi jedné
a téZe rychlosti se méni délka kroku v
zavislosti na trénovanosti chodce. Napft. prfi
rychlosti chlize 1,33 m/s mél trénovany
sportovec délku 0,62 m a a netrénovany
¢lovék 0,51 m, pfi rychlosti chize jsme

zjistili relace v délce kroku u trénovaného a
netrénovaného analogické 0,8a0,69 m.

Pro trénované sportovce plati zcela odlisné
vztahy pro stanoveni rychlosti lokomoce
ve vztahu k délce kroku, nez je tomu u
bézné populace. Pro blizs§i predstavu
uvadime napf. fakt, Ze pfi findle na 100
metrdl na MS v roce 1982 mél vitéz Lewis
primérnou délku kroku 2,56 m. JiZ z tohoto
pohledu je patrné, Ze existuje vyrazny
rozdil mezi béZnou netrénovanou populaci
avysoce trénovanymi sportovci.

Pro zvySeni objektivnosti pfi Uvahach o
biomechanickém obsahu trasologickych
stop a konkrétné pfi predikci rychlosti
lokomoce je tfeba brat v Gvahu i mozné
faktory, jako je fyzicky stav, rozvoj
pohybovych schopnosti, mativace, stav
komunikace, zdravotni stav osoby apod.
Vyraznych zmén v predikci rychlosti
lokomoce bude s velkou pravdépodobnosti
dosazeno v prirodé, bude-li se jednat o
pohyb do svahu, v rizné €lenitém terénu,
pfi zatiZzeni bfemenem apod. Tyto a jeSté
dalSi znaky biomechanického obsahu
budou pfedmétem dal3ich vyzkum(
biomechanického obsahu trasologickych

stop.

Literatura

1. Cavagna, G., Margaria, R.: J. appl.
Physiol., 21, ¢. 1, 1966.

2. Straus, J.: Forenzni aplikace
biomechaniky v trasologii lokomoce a v
analyze rucniho pisma. Habilitatni préce.
Praha, FTVS UK 1993.

3. Van der Walt, W., Wyndham, C.H.: J.
appl. Physiol., 34,¢.2,1973.

Doc. PhDr. Jifi Straus, CSc.
Kettnerova 2048, 15500 Praha5

Summary

LOCOMOTOR SYSTEM 1997, 4, No. 1 37



KASUISTIKA

ANEW SHAPE MEMORY FIXATIVE IN ORTHOPAEDIC AND
TRAUMA SURGERY

J. MUSIALEK?, P. FILIP?, HLORETHOVA’
1) Municipal Hospital, Department of Orthopedics and Traumatology, Ostrava-
Fifejdy
2) Technical University Ostrava, Institute of Materials Engineering, Ostrava-
Poruba

The possibility of clinical applications of
the newly developed fixation element with
shape memory properties is presented. A
staple-shaped fixative called a clamp has
been used in a total of 64 patients since
1993. These implants were used for stable
fixation of broken and osteotomized bones
compressive fixation. Orthopedic and
trauma related subjects were involved.
Heating techniques, sterilization, handling
of implant and postoperative examination
including histological evaluation of human
autopsy material are discussed. A
representative case is presented and some
other indications are mentioned.

Key words: Shape memory effect, shape
memory clamp, small bone surgery,
osteosynthesis.

Souhrn

Musialek, J., Filip, P., Lorethova, H.: Novy
fixatni prvek z pamétového kovu v
ortopedii a traumatologii.

Pfedstavujeme moznost pouZiti nové
vyvinutého osteofixaéniho prvku z
pamétového kovu v ortopedické a
traumatologické praxi. Prvek ma podobu
svorky a byl dosud pouZit u 64 pacientd.

Prace popisuje manipulaci se svorkou,
uvadi reprezentativni kasuistiku a dalsi
moznosti vyuziti svorky. Histologické
vysledky sledujici biokompatibilitu
materidlu stejné jako dosavadni klinické
zkuSenosti opraviuji k daldim klinickym
zkouskam.

Kliova slova; Pamét'ovy jev, osteofixacni
svorka, chirurgie drobnych kosti,
osteosyntéza.

Introduction

Internal fixation in hand and foot surgery is
advocated for maintaining the optimal
position of bone fragments and promoting
the healing process by shortening the
period of immobilization. The ideal
treatment would restore bone continuity in
such a way that active and passive motion
can be executed as soon as possible. Early
rehabilitation facilitates healing and
prevents rigidity of adjacent joints. One
possible way to achieve these goals is
internal fixation by using various devices.
Unfortunately, the problem that faces us is
how to safely fix relatively minor parts of a
small bone. On this account, the use of
miniplates, blade and minicondylar plates,

38 POHYBOVE USTROJI, roénik 4, 1997, €. 1



as well as miniscrews, may become
difficult [10]. On the other hand,
intramedullary pinning [13], crosspinning
[8), clamp on plate technique [6), and
intraosseous wire [7] (despite a
supplemental Kirchner pin) and tension
band wiring techniques [1] do not
guarantee sufficient stability of the bone
fragments. Recently, staples started being
used in hand and foot surgery [9, 11]. Using
a staple results in smaller incision, less
periosteal stripping, less interruption of the
blood supply, a faster procedure reducing
anesthetizing time and less apparent bone
damage.

As well as staples made from stainless steel
or pure titanium providing just passive
stabilization, a recent development are
clips made from titanium-nickel alloy [2) .
The near equiatomic titanium-nickel
intermetallics belong to a class of
"memory" materials that exhibit the shape
memory behaviour. Components and
devices made of memory materials can
member their original shape after
significant deformation. The shape
recovery occurs when the predeformed
element is heated above the critical
temperature. The shape memory TiNi
clamp with an optimized structure, having
all the above mentioned properties,
produces physiological pressure forces on
the fracture surfaces, thus leading to
excellent stability, so that there is no need
for prolonged support plaster.

A representative case and other possible
uses

One representative case is that of a 46-year
old man suffering from hallux valgus
(Fig.1). Correction had been achieved by
defined wedge suprabasal valgus

Fig. 1. A representative case. A

conspicuous desaxation of the hallux is
clearlyvisible.

osteotomy with additional soft tissue
intervention at the metatarsal-phalangeal

joint . After reposition, the two
corresponding holes were drilled in the
chosen spots at a required distance. An
appropriate predeformed TiNi clamp with
optimized structure sterilized by gamma
radiation was chosen. The clamp was
inserted into predrilled holes. Then a
sterile, warm Ringer at 60 °C was applied.
As a consequence of heating, the
predeformed clamp contracted (shape
memory effect) and its arms tried to bend
producing the forces necessary for
obtaining a stable fixation. In this way, safe
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stabilization was achieved by the
compressive impacting of both fragments.
The shape recovery and fixation were then
checked on an intraoperative radiograph.
After the operation, a short splint was
applied. The period of immobilization was,
in this particular case, prolonged up to the
extraction of the suture. Without crutches,
weight bearing activity was gradually
increased until the bone was healed (Fig. 2).
Four months later, the patient decided to
undergo the same procedure on his second
foot. By thistime, the clamp in the above

Fig. 2. The same patient as shown in
Fig.l. After 12 weeks succeeding
suprabasal wedge corrective osteotomy
of the first metatarsus. The osteotomy is
healed up and normal axis is restored.

specimen of surrounding soft tissue was
taken out for histological study. No adverse
reaction of surrounding soft tissues was
observed (Fig. 3). In order to accomplish
the earlier full weight-bearing and to
exclude the need for splintage, fixation
with two TiNi clamps inserted in two
nonparallel planes could be used.

Fig. 3. Microphotograph of the soft tissue
adjacent to the clamp. The metal is
surrounded by loose fibrous connective
tissue. The vasculature shows only a few
vessels.

This makes the osteotomy more stable with
respect to moment forces produced during
the active and passive movement of toes
(Fig. 4). The operation process is similar to
the one described above for one TiNi
clamp.

Many other localities are suitable for the
use of TiNi clamps with shape memory
behavior. Till now, we have applied our
TiNi clamps with optimized structural
parameters for the following purposes:
corrective osteotomy of the first
metatarsus, metatarsal-cuneiforme
Fig. 4. Another example for suprabasal
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corrective osteotomy of the first
metatarsus. Two clamps were used to
ensure more stable configuration.

arthrodesis, arthrodesis of the first
carpometacarpal joint (Fig. 5) and
interphalangeal joints, treatment of
pseudoarthrosis of the metatarsal bone, and
correction of rotary malunion of the finger
by phalangeal or metacarpal rotational
osteotomy (Fig. 6). A special area of our
interests represents non union of the carpal
scaphoid.

Discussion

Fixation by the use of metallic staples is
gradually being more applied in
traumatology and orthopedic surgery,
especially when small bones are involved.
Fig. 5. An arthrodesis of the first

carpometacarpal joint.

These techniques have generally yielded
good results [4]. Nevertheless, using
conventional staples, the period of
supporting splint or cast immobilization
must be as long as four to six weeks [12].
But modern trends in bone surgery
emphasize the shorter period of
immobilization, if possible. Mainly in hand
surgery, a short immobilization period is to
be striven forward for prevention of a
difficulty with joint stiffness. Addressing
that issue, we aim to develop a stable
fixation technique. The more stable the
fixation of the bone fragments and the
shorter the immobilization period of the
Fig. 6. A rotatory osteotomy of the third
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metacarpus.

involved impaired locality, the greater is
the chance to regain full function.

We have been using our TiNi shape
memory clamps in clinical practice since
1993. In contradiction to classic metal
staples (generally made from titanium
alloys) which only guarantee a passive
stability of bone fragments, the TiNi
memory clamps compress the fragments
together. The compressive forces are
produced as a consequence of the shape
memory effect and have to be optimized
with respect to physiological needs. The
optimal physiological forces are dependent
on four main factors: the stiffness and

remodelation rate of the bone, the
temperature which is reached during the
heating of the shape memory clamp, the
dimensions and shape of the TiNi clamp
and the structure of the TiNi alloy. Itis well
known that both the extent of recovery
stresses as well as recovery strains
occurring during the shape memory effect
depend on the structural state of TiNi alloy
and on the stiffness of the bone [3). The aim
of the latest trend is to have at disposal the
smallest possible implant allowing the
smallest invasion. Contrary to the shape
memory alloy elements developed in
Germany and Russia [2, 15], our TiNi
memory clamps do not need to be cooled
before predeformation and can be further
adjusted at room temperature if required. A
very important characteristic is that the
forces generated after heating the memory
clamps do not decrease after cooling them
to body temperature. The clamps with
optimized structure are supplied in a
predeformed state and after X-ray
sterilization. If necessary, the clamps can
be remodeled and further adjusted by the
surgeon at room temperature before
implantation. The most valuable property
of this new fixative is reliable compressive
stabilization of bone fragments after
heating of the implant when shape memory
effect (shrinkage of clamp) occurs. The
bone fragments are compressed together
and compressive forces are active even if
bone remodellation should occur because
of reversible strain capacity of the clamp
with optimized structure. This important
feature enables early rehabilitation without
a long period of immobilization. The
Chinese authors [4, 5), whose staples have
similar chemical composition but different
structure, recommended cast
immobilization for 4-6 weeks. In our case,
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we did not apply a cast splint for longer than
12 days even on the lower extremity
localities to control the wound healing
process.

Conclusion

The use of the TiNi shape memory clamps,
with optimal structural parameters for the
stabilization of small bones, provides
feasibility to guarantee a compressive,
stable fixation. The fixation obtained in our
study appears to be better than fixation
obtained when using conventional staples.
We believe that optimal compressive
stabilization facilitates recovery, as a
matter of general principle. Both further
clinical testing and histological assessment
arerequired.
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Méstskd nemocnice, odd. ortopedie a
traumatologie
72880 Ostrava, Nemocnicni 20

V pribéhu vyvoje organismu pozorujeme

KONFERENCE

KOLOKVIUM O POJIVU. ZAMPACH 1996

Ve dnech 4. a 5. Fijna 1996 se konalo v
Zampachu u Jilového 34. kolokvium o
pojivu, pofadané Spolecnosti pro vyzkum a
vyuziti pojivovych tkani.

V rdmci tohoto seminafe odeznéla fada
sdéleni, které zde chceme ve zkracené
formé uvést a komentovat, tak jak se ndm
podafilo je zachytit, nebot prFednasky
nebyly shrnuty do formy sborniku.
Uvodem promluvil prof. MUDr. M. Adam,
DrSc., ktery je jiz tradi¢né organizatorem
sympozii a kolokvii o pojivu. Jménem
spolecnosti blahopfal k sedmdesatym
narozeninam doc. Ing. Z. Sobotky, DrSc., a
ve svém projevu zhodnotil védecké dilo
jubilanta s pfanim dal$ich Gspéchl v jeho
vSestranné Cinnosti.

Ph.D. J. Wegrowski z biochemické
laboratore Lékarské fakulty v Remesi
pfednesl v anglictiné referdt Molecular
Insight in Connective Tissue
Overproduction.

Prof. Ing. M. Petrtyl, DrSc., se ve svém
sdéleni zabyval mikrostrukturou osteond.
Referat vychazel z plvodnich praci
Gebludovych z r. 1906, ktery konstatoval
Ze osteony tvofi Sroubovici s konstantnim
Ghlem. Maroti v 80.-90. letech provedl
analyzu osteond s prostorovou mFizi
nahodile orientovanych vlaken. Osteocyty

vytvari lakuny a na jejich membranach jsou
nahromadény integriny. Prostaglandin A
vede k resorpci kostni tkané, coz bylo
prokazano holandskymi autory v letech
1993-94. Pfi resorpci kosti hraje také
ddlezitou alohu smykové napéti.
Fotoelasticimetrii 1ze prokazat kostni cysty
v misté resorpéniho napéti. V
podrobnostech odkazujeme na jiz
publikovanou préci Petrtyl et al.: Vliv
smykovych napéti na vznik kostnich cyst,
Pohybové Gstroji, 3,1996, €. 3,5.145-161.
V souCasné dobé je moZné méfeni
mikrodeformaci na drovni osteocytd.
Fluorované preparaty zvysSuji denzitu kosti,
po jejich podavani se pozoruje hustsi
histologicky obraz kosti s hrudkovitymi
utvary. Kost se zaroven stava kiehci.

Doc. Ing. Z. Sobotka, DrSc., prednesl
referat na téma Biomechanika pohybu
lidského téla. Zddraznil pfiznivy vyznam
snizeni excentricit pfi chlizi - tzv. indiansky
zpusob kladeni nohou pred sebe pfi chizi.
Podobné noSeni bfemen na hlavé nebo
blizko téla ma priznivy GCinek. PFi zatézi
organismu plsobi excentricity vice
nepfiznivéji z hlediska zatéZe nez vysoka
hmotnost. Varézni postaveni kolennich
kloubll je z hlediska zatéZe nepFiznivéjsi
nez valgézni. Totéz plati pro nohy.
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prechod z varozity do valgozity ve véku od
2do5roka.

Pes equinus znamena zatiZzeni Spicky, pes
calcaneus zatiZeni paty.

Zatéz zdravého chodidla predstavuje
charakteristické rozlozeni do podoby
trojnozky. Zatéz pak nezavisi na
nerovnostech podlozky, tj. povrchu terénu.
Pes equinus vede k zvy3enému namahani
kolenniho kloubu. P¥i bolestivé gonartréze
se k odleh¢eni kolena doporucuje
vypodloZeni 3picek a chiize po patach.
Remodelace kosti zavisi jednak na dobé
zatizeni a na proménlivosti zatizeni.
Hlavice kycelnich kloubd nejsou kulaté,
ale zplostélé, jejich profil tvofi Pascalovu
spiralu.

MUDr. I. Mafik, CSc., se zabyval
problematikou nitrodfenového hrebovani.
Byly rozebrany indikace u kostnich
dysplazii. Remodelace kosti probihda v
rlizné intenzité u vSech systémovych
chorob.

Pacienti s vrozenou kostni lomivosti jsou
komplexné sledovani pfes 10 let.
na femur, kde vznika typicky tvar pastyrské
hole. Na vrcholu ohnuti diafyzy chybi
drefiovy kanal. Pozorované deformity jsou
zplisobeny primarni poruchou syntézy
kolagenu osteoblasty. K poruse tvorby
helixu dochazi vétSinou ze zamény
aminokyselin. Mikrofraktury pfitomné u
pacientd se hoji svalkem a zaroven
nedochazi k rekanalizaci kosti.

Pacienti s rachitidou rezistentni proti
vitaminu D pfedstavuji heterogenni
skupinu. Lécebné jsou sledovani 4 pacienti,
charakter jejich choroby vykazuje
dédicnost autosomalné dominantni nebo X
dominantni. Provadély se u nich korekce
bércd a femurd, za soucasné kompenzace
kalciofosfatového metabolismu.

Problematika segmentalnich osteotomii se
dotyké pfedevsim osteogenesis imperfecta.
Byli demonstrovani pacienti s chyb&nim
dfefnového kanalu, kdy hojeni
segmentarnich osteotomii fixovanych
nitrodfenové zavedenymi hreby nebo
Kirschnerovymi dréty trvalo 6-12 mésicC.
NejcastéjSimi komplikacemi po operacich
u osteogenesis imperfecta (ale i u jinych
diagn6z) bylo ohnuti a zlomeni
Kintscherovych hfiebl nebo
Kirschnerovych dratl, kdy byla nutna
reoperace.

Pozorované poruchy hojeni a komplikace
jsou zplsobeny rdznymi pricinami, které
zavisi na biomechanickych a biologickych
podminkach. Koncetinové ortézy slouzi k
pfedchazeni téchto komplikaci, ale i k
zajisténi dosazené korekce operacnim
IéCenim. Dynamické ortézy dolnich
kon€etin pomahaji pfi stabilizaci nosnych
kloubl, které jsou instabilni v ddsledku
vrozené hypotonie a hyperlaxicity.

U pacientdl s osteogenesis imperfecta je
zaznamenavan nedostatecny vyvoj
kortikalis a jeji spongializace. Kost je
nezralého pletivového typu. Racionalni
terapie ma za cil kompenzaci kostniho
metabolismu (u VDRR se s vétSim Ci
mensim Gspéchem pouziva Rocaltrol
Roche a Phosphore Sandoz, u Ol ma
pfiznivy vliv podavani kalcitoninu s
ionizovanym kalciem, zejména v obdobich
rlistové akcelerace).

Nameétem diskuse byly otdzky
biochemického a molekularné genetického
vySetfeni pacient(.

RNDr. O. Zajicek, CSc., z Vyzkumného
Gstavu stomatologického se zabyval
vyznamem proteoglykand v etiopatogenezi
parodontopatii. Tzv.parodontdéza znamena
poSkozeni periodoncia, zavésného aparatu
zubu. Proteoglykany jsou nezbytné pro
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strukturu a stadlost kolagenu, maji
strukturdlni vyznam v extracelularni
matrici. Proteoglykany se uplatfuji i u
jinych pochodd, napf. ve vyvoji a vzniku ,
rozvoji organd, v rlznych patologickych
stavech aj. Nemoci zubl a parodontu byly
pozorovany jiz v r. 2500 pf. Kr. Témito
chorobami trpi nyni 70 % lidi ve véku 30-
40 let. V celé populaci se hledaji
preventivni metody k jejich zabranéni.
Experimentalné se studuji v zarodcich zub(
jednodennich potkand v pribéhu vyvoje
jednotlivé typy glykosaminoglykan(
(GAG) - kfivka zastoupeni jednotlivych
typl v pribéhu vyvoje se méni. Ke studiu
se pouziva téz zarodecnd tkan zubu
(zdkladem studia je perikoronarni vak
ziskany z retinovanych zub().

Pozn.: SPARC (sekretoricky protein,
kysely, bohaty cysteinem) se vyskytuje ve
znacné rozdilnych koncentracich v
jednotlivych molarech a rozhodné by
zaslouZil pozornost v souvislosti se
studiem podilu jednotlivych typll GAG (v
podrobnostech odkazujeme na referat M.
Kuklik: SPARC - ubikviterni protein v
pojivovych tkanich organismu, Pohybové
Gstroji, 3,1996, €. 1, s. 3-9).

Juvenilni parodontopatie maji téZ alterovan
zavésny aparat zubu, Ukolem zlstavé
zjistit, jaké proteoglykany se zde vyskytuji,
budou nutné komparativni studie se
zdravymi jedinci. Pozn. autora: juvenilni
parodontopatie se dle naSich zkuSenosti
vyskytuji Castéji u Turnerova a Downova
syndromu.

V dalSi Césti prednaSky se autor zabyval
problematikou izolace proteoglykan(l z
metodického hlediska, jejich molekularni
hmotnosti i problematikou proteoglykanti v
kosti.

MUDr. V. Wskocil (Plzefi) mél za namét
problematiku a definici osteoporézy (velmi

rozsahly prehled). Z hlediska fraktur
existuji typicka predilekéni mista. AZ v .
1993 byla osteopor6za uznana v klasifikaci
za nemoc. Z hlediska ekonomiky
zdravotnictvi pfedstavuje vyznacny
problém, napf. ve Velké Britanii stoji 1é¢ba
ro¢né 600 miliond liber. 1,5 miliond fraktur
na bazi osteopordzy je zaznamenavano v
USA, 11 tisic zlomenin za rok na bazi
osteoporézy je zjistovano v Ceské
republice, jejich Iécba stoji vice nez 500
miliond KE. Z téchto zlomenin je 23,8 %
pficinou smrti. Pfedpoklada se, Ze jenom
62,6 % vSech osteoporotickych zlomenin je
hlaseno. Zakladem diagnostiky zlstava
denzitometrie - 60 % vSech diagndz je
ucinéno na zékladé denzitometrického
vySetfeni. Nejcastéji pouzivanou
diagnostickou metodou zlstava
rentgenologicka diagnostika - uplatiiuje se
v 96,9 % vSech vysetfeni. LéCba hormony
je u 56,9 % pacientl, kalciem u 83,1 %
pacientd. Ortopedickou terapii vyhleda 16
% pacientd samo, vétSinou diky
osteoporotické fraktufe, po konzultaci s
jinym odbornikem 74 %. Revmatologickou
péci vyhleda 71 % pacienttl samo, 28 % v
kooperaci s jinym odbornikem. S
osteoporézou souvisi a v diferencidlni
diagnostice musi byt odliSena
osteomalacie, osteofibréza a
osteoskler6za. Ztrata kosti se projevuje
vice u Zen. Vice Zen umira na osteopordzu
neZ nanaddorova onemocnéni.

V dalsi cCasti pfednaSky se zabyval
problematikou metabolickych faktor(l v
metabolismu kosti (zminény napf. TGF
alfa a beta, TNF beta, z hormond kalcitonin
a parathormon). Pro spravnou tvorbu a
utvareni kosti je nezbytna spravna funkce
receptord pro 1,25-
dehydroxycholekalciferol. Dilezité je téZ
studium HLA systému, kdy A2 a B7
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haplotypy jsou rizikové z hlediska rozvoje
postmenopauzalni osteopordzy. Zminil se
téZ o problematice 1écby, kdy indikaci k
terapii jsou takové zmeény kosti, které
pfesahuji meze odpovidajici véku.
Biostaticka teorie rozdéluje osteopor6zu na
vyvolanou nezndmymi pfi¢inami,
generalizovanou ¢i mistni, a na
osteopordézu ze znamych pfFicin.
Osteopordza z neznamych pFicin mdze byt
idiopaticka, osteoporéza mladistvych, u
Zen po pfechodu s vymizenim menstruace,
obecné ve vys§im véku a stafecka.
Osteopordza se milZe vyskytnout i u
nadmérné fyzické zatéze.

Medikamentozni IéEba je rdiznoroda, stejné
tak jako jsou rlizné nazory na jeji uspéch.
Po podani fluoridu se tvofi vétsi krystalky
hydroxyapatitu a dochazi k vétsi sekreci
osteoidu. Kalcitonin je vhodny Iék u
mlad$ich jedincl, zvySuje se mnoZstvi
celkové i kostni alkalické fosfatazy.
Parathormon aktivuje adenylcyklazu a
fosfolipazu C. Na vylu€ovani nékterych
plisobki ma vliv i cviceni - napf. IGF se pfi
cviceni zvy3uje, beta TGF naopak sniZuje.
Bisfosfonaty sniZuji patologicky zvySené
hladiny kalcia. Preparat Raloxifen zvysuje
hladiny osteokalcinu. Prometazin snhiZuje
kostni resorpci. Estrogeny se pouzivaji u
osteoporotickych Zen po prechodu. TGF
beta stimuluje chondrocyty. Ipriflavon
zvySuje mnozstvi osteoidu. Estrogeny
podané souCasné s gestageny blokuji
prekurzory osteoklastll, zvysuji hladinu
1,25-dihydroxycholekalciferolu a zvysuji
absorpci kalcia v GIT, zvySuji mnozstvi
kalcitoninu asnizuji prostaglandin PGF 2.
Prof. J. Hurych, DrSc., (Praha) se zabyval
vlivem na biologické objekty z hlediska
elektromagnetického pole, sledoval
jednotlivé interakce. V predndaSce
zameérené predevsim na vlivy z hlediska

pojiva se zminil, Ze nizké energie EMG
pole neporuSuji makromolekuly, EMG
pole ma totiz pomérné velkou vinovou
délku a nema tepelny charakter. Ovliviuje
vSak tepovou frekvenci a evokované
potencidly, membrany a jejich receptory,
napf. receptory pro insulin. Déle mé
pfiznivé G€inky na vhojovani
transplantovanych $tépl a na hojeni
zlomenin.

V tomto prehledu nejsou uvedeny vSechny
prednasky. Pfednaska MUDr. M. Kuklika,
CSc., s ndzvem Nélez muZe v ledovci u
Oetztalu z doby kamenné, bude uvedena in
extenso v nékterém z dalSich Cisel.

MUDr. M. Kuklik, CSc.
Obrovského 16, 141 00 Praha 4

Jerry Gross je nepochybné jednim z
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oblasti kolagenu. Svoji vyzkumnou praci
zaCal v laboratofi F. O. Schmitta z MIT,
ktery svymi elektronové mikroskopickymi
pracemi polozil zaklad moderni chemie
kolagenu. Do té doby vyzkum kolagen byl
doménou takfka jen pracovnikl
koZedéIného priimyslu. Objevy FLS a SLS
forem vy3ly z laboratofe F. O. Schmitta
(Highberger, Hodge) a Jerry Gross byl na
nich spolutcasten. Srdce jej vSak tahlo
spise k biologickym aspektdim kolagenu.
Zde pak uginil sv(j nejvétsi objev:
tk&novou kolagenazu (spolupracovnikem
byl zejména Ch. Lapiere z Liege). Do toho
objevu totiZ nebylo jasné, jak je kolagen v
organismu odbouravan, protoze jeho
trojndsobna Sroubovice je oproti
nespecifickym proteindzdm do velké miry
rezistentni (bakterialni kolagenaza znama
samozfejmé byla). A prece bylo jasné, Ze
néjaky specificky enzym existovat musi,
protoZe zvlasté za rdstu pojivové tkané se
Cile méni, rovnéz kost i v dospélosti ma
intenzivni metabolicky obrat). Gross
chytie vyuzil metamorfézu pulctl v Zaby k
izolaci specifického enzymu, ktery nazval
tkanovou kolagenazou. Tu posléze
charakterizoval, jak jeji Stépeni kolagenu,
tak jeji hmotnost.

DalSim polem jeho pozornosti byly pFicné

IR TR e
1

5

vazby typu lysinonorleucinu, resp.
ovlivnéni jejich tvorby pfi latyrismu.
Semena hrachoru vonného (Lathyrus
odoratus) obsahuji 3-aminopropionitril,
ktery blokuje jejich tvorbu. Zde byl jeho
hlavnim spolupracovnikem Ch. Levene z
Cambridge (UK).

Béhem let mél velkou fadu
spolupracovnikd, z nichZ vétsina se stala
vyznamnymi badateli. Velmi mnoho se jich
sympozia k oslavé Jerry Grossa z(astnilo -
jeden z prvnich jeho spolupracovniki prof.
Eino Kulonen z Turku v8ak jiZz pfijit
nemohl, pred nékolika lety zemfel. Z téch
nejznamejsich spolupracovnikl jmenuji
alespon J. H. Fesslera, A. van den Hooffa,
Marvina Tanzera. Svoji U¢asti uctilo JG asi
120 jeho zak{d a Zak( téchto zaku a i jejich
7ékd. Jmenuji zejména Johna Jeffreye,
Arthura Eisena, Andy Kanga, Boba
Trelstada (jeden z organizator(i sympozia).
Uvodni prednasku mél Karl Piez, jina
vyzna€nd osobnost biochemie kolagenu -
zakladatel chromatografickych metod pro
kolagenni charakteristiku. Dal$i pfednasky
meéla celd Fada vyznaCnych osobnosti,
jmenuji alespoii Richarda Hynese, Bjorna
Olsena, Roberta Burgesona, Elisabeth Hay,
Stefena Kranea, Roberta Burgesona,
Yutaku Nagaie, Hari Reddiho. Kromé
bezprostfednich Zakl JG a jejich
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spolupracovnikd jsme byli pfitomni z  vzpominkamiaobrazky JG.
Evropy Ctyfi: Michele van der Rest (Lyon),

Alain Bailey (Bristol), Marc Ferguson  Prof. Milan Adam, DrSc.
(Manchester) a autor téchto fadk{. V patek  Revmatologicky Gstav
veCer organizatofi uspofadali banket, byl ~ NaSlupi4,12000Praha2
doprovazen, jak jinak, veselymi

ZPRAVY

SEMINAR O PODOLOGII

Ambulantni centrum pro vady pohybového aparatu ve spolupraci s firmou Ortopedica
s.r.0. uspofadaly dne 22. 2. 1997 v sale VIA na Ujezdé v Praze 1 celodenni Seminéf o
podologii. Hlavnimi o rganizatory byli MUDr. lvo Mafik, CSc., odborny garant seminare a
Mgr. Karel Plzak, jednatel firmy Ortopedica. V ramci seminéafe bylo pfedneseno celkem
osm prednasek, a to:

K. Plz&k: Soucasné postaveni firmy Ortopedicas.r.o. a jeji program

I. Mafik: Vrozené a zizkané vady nohou, popis podogram(i

J. Meluzin: Anatomie nohy

I. Hadraba: Ortopedicka vlozZkaa jeji tvarovani v rliznych obdobich Zivota

P. Cerny: Pouzivané materialy pro vyrobu individualnich vioZek a nékteré nové vyrobky
dostupné nanaSem trhu

6.J. Straus: Specifikace dynamickych znak(l biomechanického obsahu kriminalistickych

stop
7.Z. Sobotka: Biomechanika nohy achlize
8. M. Kuklik: Vrozené vady nohou - genetické aspekty a ontogoeneze

1.
2.
3.
4.
5.

Seminare se zGCastnilo celkem 76 odbornych pracovnik(, z nichZ 10 bylo rehabiliténich
lékarl, 10 ortoped(, 11 pediatrd, 2 biomechanici, 22 protetik(l a odbornych zastupcl a 3
zastupci firmy Ortopedica.

Ke kazdé pfednasce se rozvinula diskuse. Ve vSeobecné diskusi vystoupili Iékafi Doc.
MUDr. Z. Kadlecova, MUDr. Fr. Samek a MUDr. H. Kadlecova.

= B
%”ﬁgs
a2 Ortopedica”
Pl sz AT andT Feslzan #gogupyickn #af 220
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ZPRAVY

ACTIVITIES OF THE CONNECTIVE TISSUE SOCIETY,
PRAGUE, CZECH REPUBLIC IN THE YEAR 1996

March 13th, 1996 - General meeting of the Society

Inthe scientific part of the meeting following lectures were presented:

Prof. Blaho$ - Current questions of the diagnosis and therapy of osteoporosis

Prof. Petrtyl - Biomechanical aspects of the stability of hip implants

Ass. prof. Otahal - Problems of the stability of axial system from the point of view of
current biomechanics

Ing. Balik - Compact biomaterials carbon - carbon: possibilities of application in medicine

June 3th, 1996 - Working meeting

Lectures program:

Dr. Votruba - Application of indicators of bone metabolism for following the effectivity of
osteoporosis therapy Dr. Dvorakova - Kinesitherapy in osteoporosis prevention

Prof. Adam - Biophosphonates application in osteoporosis therapy

Dr. Mafik - Idiopathic juvenile osteoporosis - a case report

October 4th-5th, 1996 - Round table discussion

Main topics:

Methods of determination of bone metabolism Biochemistry and biomechanics of the
osteoporotic bone Connective tissues components as biomaterials

October 25th, 1996 - Working session

Main topic - Osteoporotic bone surgery. The session was supported by Biovedor, De
Puy,C.Z, Orling, Rhone- Poulenc

Prof. Adam - Osteoporotic changes of bone metabolism

Prof. Petrtyl - Biomechanic factors of bone tissue resorption

Ass. prof. Palicka - Pathobiochemistry of bone metabolism

Ass. prof. Tr¢ - Alloplastic at osteoporosis

Dr. Klézl - The tretment of fractures in osteoporosis

Prof. Adam - Principles of osteoporosis therapy

The Society supported participation of some its members in the XVVth FECTS Meeting in
Munich (August 1996)

RNDr. O. Zajicek, secretary
Stomatological Research Institute
12006 Prague 2, Vinohradské 48
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SMERNICE PRO AUTORY PRISPEVKU

Zasilejte své nejlepsi a nejzajimaveéjsi prace. Budou bézné uverejiiovany béhem Sesti
mésicli od jejich prijeti. Casopis vychazi GtyFikrat rocné.

Predlozené prispévky: Pohybové Ustroji bude pfijimat k uvefejnéni rukopisy, které
pojednavaji o pokrocich ve vyzkumu pojivovych tkani a biologickych funkci, diagnostice,
o medikamentosni a chirurgické terapii hlavné v oblasti ortopedické chirurgie,
dysmorfologie (kombinované vrozené abnormality kostry) a plastické chirurgie (vCetné
chirurgie ruky), o biomechanice a bioreologii, neuroadaptivnich deformitach skeletu,
klinické antropologii a paleopatologii.

Casopis mé interdisciplinarni charakter, ktery umoZfuje komplexni pfistup k
problematice pohybového Ustroji. Tématika casopisu je zamérena na klinické, preklinické
ateoretické lékafské oblasti, které syntetizuji rlizné aktualni vysledky a objevy, tykajici se
pohybového Gstroji.

PFispévky, uverejiiované v Casopise, jsou excerpovany v periodickych prehledech
EMBASE / Excerpta Medica, vydavanych nakladatelstvim Elsevier. Pfi uvefejiovani
davame prednost rukopistim, zpracovanym podle jednotnych poZadavk( pro rukopisy,
zasilané do biomecicinskych ¢asopist - Uniform Requirements Submitted to Biomedical
Journals (Vancouver Declaration, Brit. med. J., 1988, 296, pp. 401 - 405).

Casopis uvefejiiuje plivodni prace, souborné referéty, kasuistiky a abstrakty pFispévk
znarodnich amezinarodnich konferenci, vénovanych hlavné pohybovému Ustroji.

Tematika pFispévka

K uvefejnéni v Casopise Pohybové Ustroji se pFijimaji rukopisy praci z oblasti
pohybového Ustroji Clovéka, které se tykaji predevsim funkce, fyziologického i
patologického stavu kosterniho a svalového systému na vSech (rovnich poznéani,
diagnostickych metod, ortopedickych a traumatologickych problémd, pFislusné
rehabilitace a 1é¢ebné i preventivni péce. Pfedmétem zajmu jsou dale problémy z oboru
biomechaniky, patobiomechaniky a bioreologie. Casopis ma zajem otiskovat &lanky
kvalitni, vysoké odborné drovné, které prinaSeji néco nového a jsou zajimavé z hlediska
aplikaci a nebyly dosud nikde uverejnény s vyjimkou ve zkracené formeé. Redakce prijiméa
pfednostné souborné ¢lanky, které informuji o souasném stavu v prislusnych oblastech
souvisicich s pohybovym Gstrojim.

Uprava rukopis(i
Rukopisy zasilejte v originale, jednu kopii si ponechte pro pfipadnou korekturu. Rukopis
se piSe na psacim stroji (normalni typ pisma) nebo na tiskarné pocitace ob fadku po jedné
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strané papiru formatu A4. Vitany jsou prispévky zaslané na disketé spolu s jednou
papirovou kopii.

Na titulni strané uvedte nazev ¢lanku, pod nim jméno autora, pfipadné autor(, Gfedni
nazev jejich pracovisté a konecné adresu prvniho autora. U &eskych rukopisl uvadéjte
nazev €lanku a pracovisté také v anglictiné. Na dalSi strané uvedte strucny souhrn (do 100
slov), ktery ma informovat o cilech, metodach, vysledcich a zavérech prace, doplnény podle
moznosti prekladem do angli¢tiny nebo alespori anglickymi terminy pro usnadnéni
pfekladu. Za nim pFipojte nejvyse Sest klicovych slov vanglictiné a Gesting.

Vlastni text je u pdvodnich praci obvykle rozdélen na Gvod, material a metodiku,
vysledky, diskusi, zavér a pripadné podékovani. Souborné referaty, diskuse, zpravy z
konferenci apod. jsou bez souhrnu a jejich Clenéni je dano charakterem sdéleni. Pred
zaGatky jednotlivych odstavcll vynechavejte pét volnych mezer. Jednotlivé odstavce by
mély mit alespon Ctyfi strojové fadky. Slova, kterd maji byt vytisténa prolozené, podtrhnéte
pferusovanou ¢arou nebo uvadéjte v proloZené Gpravé.

Tabulky a obrazky

Tabulky predkladejte kazdou na zvIlaStnim listé s pFisluSnym oznacenim nahofe. Obrazky
kreslete ¢ernou tusi (fixem) na pauzovaci papir. Fotografie musi byt profesionalni kvality.
\Viyobrazeni se Cisluji v pofadi, v jakém za sebou nasledu;ji v textu. Na levé strané strojopisu
vyznalujte jejich pfedpokladdané umisténi v tiSténém textu. Na zadni strané dole uvedte
Cislo, jméno autora a jasné oznacenti, kde bude horni a doIni ¢ast obrazku. Texty k obrazkim
se piSi nazvIastni list.

Literatura

Seznam odkazUi na literaturu se pfipoji v abecednim pofadi na konci textu. Odvolani na
literaturu uvadéjte ve vlastnim textu prislusnymi isly v zavorkach ().

V seznamu citované literatury uvadéjte Gdaje o knihach v poradi: pfijmeni a inicialy
prvnich tfi autor( s pripadnym dodatkem "et al.”, ndzev knihy, pofadi vydani, misto vydani,
nakladatel, rok vydani, poGet stran:

Frost, H. M.: The Laws of Bone Structure. 4. ed. Springfield, C. C. Thomas, 1964, 167 s.

Casopiseckou literaturu uvadgjte timto zplsobem: prijmeni a inicialy prvnich t¥i autord (u
vice autor( piSte za jménem ttetiho autora et al.), nazev ¢lanku, nazev €asopisu nebo jeho
uznavana zkratka, rocnik, rok vydani, €islo, strany:

Sobotka, Z., Mafik, I.: Remodelation and Regeneration of Bone Tissue at Some Bone
Dysplasias. Pohybové Gstroji, 2, 1995, €. 1,s. 15-24.

PFispévky ve shornicich (v knize) se uvadgji v poradi: pfijmeni a inicialy prvnich tfi
autor(, nazev ¢lanku, nazev shorniku, dil, editor, nakladatelstvi, misto a rok vydanf, strany
ve shorniku (knize):
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Mafik, 1., Kuklik, M., Brlzek, J.: Evaluation of growth and development in bone
dysplasias. In: Growth and Ontogenetic Development in Man. Ed. K. Hajni§, Charles
University, Prague 1986, s. 391-403.

Korektury

Redakce povazuje dodany rukopis za konecné znéni prace. VVétsi zmény pfi korekturach
nejsou pripustné. Prosime, abyste peClivé zkontrolovali text, tabulky a legendy k
obrazkdm. Pro zkraceni publikaéni Ih(ty tiskarny je mozno pfipojit prohlaseni, Ze autor
netrva na autorské korekture.

Adresa pro zasilani pFispévki: MUDr. Ivo Marik, CSc.
Zitomirska 39
10100 Praha10

Jeden vytisk Casopisu Pohybové Ustroji bude zaslan bezplatné prvnimu autorovi

pFispévku. Dalsi asopisy je mozno objednat u vydavatele Ortotika s.r.o., U Invalidovny 7,
18000 Praha8.

cerny - ortopedicka protetika

Uginné nocni polohovaci dlahy pro korekci valgozity ( varozity )
kolennich kloub( - obr. 1, pro korekci pFfednozi, nebo pro koreci
zakFiveni dlouhych kosti kongetin - obr. 2 (podle MUDr. Mafika).
Moznost postupného zvétSovani korekce jednoduse pomoci Sroubového teleskopu.
Ortézy jsou vyrabény individualné na zakladé poukazu PZT, vystavenym
oSetfujicim lékarem. (kod: 05 00949)

Provozovna: Truhlarska 8, 110 00 Praha 1, tel.: (02) 231 4760
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INSTRUCTIONS FOR AUTHORS

LOCOMOTOR SYSTEM
Advances in Research, Diagnostics and Therapy

Published by Ambulant Centre for Defects of Locomotor Apparatus, Ortotika s.r.0.,
National Medical Library and Society for Connective Tissue Research and Biological Use.

Call for papers

Support this journal by sending in your best and most interesting papers. Publication will
normally be within six months of acceptance. The journal appears four timesinayear.

Editor: Ivo Mafik
Associate Editor:  Zdenék Sobotka
Scientific Secretary: Miloslav Kuklik
Editorial Board:
Milan Adam Ivan Mazura
Jaroslav Blaho§ Ctibor Povysil
Ivan Hadraba Miroslav Petrtyl
Karel Hajni$ Milan Roth
Josef Hyanek Vaclav Smrcka

Jaromi Kolar

Petr Korbelar
Kazimierz Kozlowski
Vladimir KFiz

Jiff Straus
Milos Votruba
Radko Vrabec
Jan VSeticka

Submitted papers: Locomotor System will review for publication manuscripts concerned
with progress in research of connective tissue and biological use, diagnostics, medical and
surgical therapy mainly in the fields of orthopaedic surgery, dysmorphology (multiple
congenital abnormalities of skeleton) and plastic surgery, biomechanics and biorheology,
clinical anthropology and paleopathology.

The journal has an interdisciplinary character which gives possibilities for complex
aproach to the problematics of locomotor system. The journal belongs to clinical,
preclinical and theoretical medical branches which connect various up-to-date results and
discoveries concerned with locomotor system.

Papers published in the journal are excerpted in EMBASE / Excerpta Medica. We prefer
the manuscripts to be prepared according to Uniform Requirements for Manuscripts

Submitted to Biomedical Journals (Vancouver Declaration, Brit med J 1988; 296, pp. 401-
405).
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INSTRUCTIONS FOR AUTHORS

Subject Matter of Contributions

The journal Locomotor System will publish the papers from the field of locomotor
apparatus of man which are above all concerned with the function, physiological and
pathological state of the skeletal and muscular system on all levels of knowledge,
diagnostical methods, orthopaedical and traumatological problems, rehabilitation as well
as the medical treatment and preventive care of skeletal diseases. Further object of interest
are problems of biomechanics, pathobiomechanics and biorheology. The journal will
accept original papers of high professional level which were not published elsewhere with
exception of those which appeared in an abbreviated form. The editorial board will also
accept review articles, case reports and abstracts of contributions presented at national and
international meetings devoted largely to locomotor system. The papers published in the
journal are excerpted in EMBASE / Excerpta Medica.

Manuscript Requirements

Manuscripts should be submitted in original typed or printed double-spaced on one side
of the page of size A4 with wide margins. Contributions submitted on diskettes are
welcome.

While no maximum length of contributions is prescribed, the authors are encouraged to
write concisely. The first page of paper should be headed by the title followed by the
name(s) of author(s) and his/her (their) affiliations. Furthermore, the address of the author
should be indicated who is to receive correspondence.

The second page should contain a short abstract about 100 words followed by keywords
(no more than 6). The proper text of original paper is laid out into introduction, material
and methods, results, discussion and if need be acknowledgement. The reviews,
discussions and news from conferences are without summaries and their lay-out depends
on the character of communication. The paragraphs should begin five free spaces from the
left margin and contain at least four lines.

Ilustrations and Tables

Authors should supply illustrations and tables on separate sheets but indicate the desired
location in the text. The figures should include the relevant details and be produced on a
laser printer or professionally drawn in black ink on transparent or plain white paper.
Drawings should be about twice the final size required and lettering must be clear and
sufficiently large to permit the necessary reduction of size. Photographs must be of high
professional quality. Figure legends should be provided for all illustrations on a separate
page and grouped in numerical order of appearance. On the back of figures, their number
and name of the author should be indicated.

References
References must be presented in a numerical style. They should be quoted in the text in
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parantheses, i.e. (1), (2), (3,4), etc. and grouped at the end of the paper in alphabetical order.
The references of books should contain the names and initials of the first three authors, with
eventual supplement "et al.", title of book, number of edition, place of publishing, name of
publisher, year of appearance and number of pages, for instance:

Prost HM. The Laws of Bone Structure. 4. ed. Springfield;: C. C. Thomas, 1964, 167p.

The references of papers published in journals should be arranged as follows: the names
and initials of the first three authors (eventually after the name of the third author introduce
et al.), title of the paper, journal name or its abbreviation, year, volume, number and page
numbers, for instance:

Sobotka Z, Mafik I. Remodelation and Regeneration of Bone Tissue at Some Bone
Dysplasias. Locomotor System 1995; 2, No. 1; 15-24.

The references of papers published in special volumes (in a book) should be arranged in
the following order: names and initials of the first three authors, title of paper, editor(s), title
of special volume (a book), place of publication, publisher, year of publication, first and
last page numbers, for instance:

Mafik I, Kuklik M, Brlizek J. Evaluation of growth and development in bone dysplasias.
In: Hajni$ K, ed. Growth and Ontogenetic Development in Man. Prague; Charles
University 1986; 391-403.

Manuscripts and contributions should be sent to the editor:  Ivo Marik, M.D., Ph.D.
Zitomirska 39
10100 Prague 10
Czech Republic
tel.+(420 2) 722 820, fax +(420 2) 697 2214

One issue of Locomotor System will be supplied free of charge to each of the authors.
Additional issues may be ordered from the publishers at time of acceptance. Address:
ORTOTIKASs.r.0., U Invalidovny 7. 180 00 Prague 8, Czech Republic, tel./fax: +(420 2)
24816481
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Ambulatni centrum pro vady pohyboveho aparatu, Praha 3
(Fijen 93 - kvéten 97)

21.Fijna 1992 byla ustavena Marikova nadace pro déti s vadami pohybového aparéatu.
Hlavnim cilem nadace bylo vybudovani centra pro komplexni pé€i o déti s vadami
pohybového Ustroji. Projekt nadace byl zaméren na ziskani objektu nemocnice v Kostelci
nad Cernymi lesy, kde by bylo moZné vytvofit centrum pro lécebné - preventivni péci o
déti i dospélé s vrozenymi i ziskanymi defekty pohybového systému, détskou mozkovou
obrnou a o déti s vrozenymi srde¢nimi vadami.

Prestoze projekt byl pfijat a podpofen nékolika odbornymi Iékarskymi spole¢nostmi a
vyznamnymi odborniky, nepodafilo se ziskat vladni finanéni podporu. Cast financnich
prostiedkd ziskanych ginnosti nadace byla pouZita na vybudovani Ambulantniho centra
pro vady pohybového aparatu v pronajatych prostorach Integracniho centra pro mentalné
postiZené déti v Praze 3. Provoz v tomto nestatnim zdravotnickém zafizeni byl zahajen v
fijnu 1993. Cinnost Mafikovy nadace byla ukonéena v Fijnu 1994. Ambulantni centrum
zajistuje od pocatku specializovanou ortopedickou péci zaméfenou na vrozené vady
pohybového aparatu, spondylologii, neuroortopedii, klinickou genetiku a poradenstvi,
specializovanou pediatrickou péci a technickou rehabilitaci. Zacatkem roku 1995 se cely
odborny tym Ambulantniho centra pfestéhoval do nové pronajatych a na vlastni naklady
upravenych prostor v budové polikliniky OlSanska 7, Praha 3.

Ordinancni hodiny pro ortopedické pacienty z Prahy 3 a pacienty s vrozenymi vadami
pohybového aparatu z celé republiky (i ze Slovenska), ktefi jsou dlouhodobé sledovani a
IéCeni, jsou od pondéli do patku od 9.00 do 12.00 a od 13.00 do 17.00. Po dobu
dopolednich hodin zajistujeme rovnéz péci o traumata pohyboveho aparatu véetné RTG
vySetfeni. Specialni RTG projekce nadlouhé kazety (snimkovéni celé patere a koncetin ve
stoje) jsou kaZzdodenné zajiStény na RTG pracovisti na poliklinice Jarov, Praha 3,
Konévova 205. Pacienti se mohou objednat na ortopedickd a ostatni specializovana
vySetfeni natelefonim Cisle (02) 6972 214.

Pro poruchy kolenniho kloubu byla zfizena specializovana poradna, kde je také
umoznéno i ultrasonografické vySetfeni. Dle potfeby je zajisténo operaCni léceni,
zahrnujici diagnostickou a operacni artroskopii na detaSovanych pracovistich.

ZajiStujeme rovnéZ preventivni vySetfovani détskych kyc€li, v€etné ultrazvukového
screeningu a sonografii pohybového aparatu. Na tato vySetfeni je nutné se pfedbézné
objednat natelefonnich €islech (02)69 72 214 nebo (02) 2421 0112 1.207.

V indikovanych pripadech provadime specializované pediatrické a laboratorni vySetfeni
se zaméfenim na poruchy rdstu, kombinované vrozené vady a metabolické poruchy,
vCetné vrozenych defektd kolagenu, kalciofosfatového metabolismu a metabolismu
lipidd. Pacienti se systemovymi kostnimi dysplaziemi a vrozenymi defekty kongetin jsou
pravidelné sledovani antropologem za Gi¢elem posouzeni rychlosti rdistu, proporcionality,
kostni zralosti, ur€eni predikace vysky v dospélosti a pravdépodobného zkratu jedné nebo
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obou dolnich koncetin, coZ je vyuzivano pfi indikacich k rekonstrukénim prodluzovacim
operacim.

Vedle diagnostiky vrozenych vad u probandti a jejich pFibuznych indikujeme genetické
vySetfeni a poradenstvi, zaméFené na primarni a sekundarni prevenci a ureni genetického
rizika. Zavadime molekularni genetickou diagnostiku ve spolupraci s Doc. RNDr. I.
Mazurou, CSc. (3.1ékarska fakulta Karlovy university v Praze a Laboratof molekularni
genetiky Endokrinologického Gstavu v Praze).

Dalsi aktivitou je oSetfovani a vybavovani pacientl individualnimi ortotickymi
pomiickami, vetné koncetinovych ortéz a korsetdl korigujicich deformity patefe ve
spolupréci s protetickym pracovisttm Ing. P. Cerného (Praha 1, Truhlafska 8,
tel./fax02/231 4760). ZajiStujeme poradenstvi pro handicapované pacienty pfi
vybavovani vhodnymi ortopedickymi, protetickymi, rehabilitaénimi a technickymi
pomickami, od doméacich i zahraniénich firem, v&etné mechanickych a elektrickych
vozik({. Také zajistujeme vybavovani déti a dospélych individualnimi vioZzkami do bot ve
spolupraci s firmou Ortopedica (Praha 5, BroZikova 6, tel. 02/57314354) a firmou Cerny.

Komplexni rehabilitatni péCe se osvédCila na rehabilitatnim oddéleni nemocnice v
Kostelci nad Cernymi lesy, s kterym Uzce spolupracujeme a na jehoZ vzniku v roce 1991
jsme se podileli. K l1é¢eni indikujeme détské pacienty pred a po operacnim léceni
systémovych a koncetinovych vad a hlavné déti s rlznymi formami détské mozkové
obrny a vrozenymi neuromuskularnimi chorobami. Lécba je zajistovana formou kratkych
dvou aZ osmitydennich pobytli. Rehabilitaéni léCeni vad patefe zajistuji predevsim
Centrum IéCebné rehabilitace v Praze 4 (tel. 02/425121, 02/6922417) a rehabilitacni
oddéleni Monadas.r.o. v Praze 4 (tel. 02/794 0401).

Chirurgicka 1écba je provadéna na ortopedickém oddéleni nemocnice s poliklinikou v
PFibrami. Vyhodou jsou kratké objednaci doby, nezbytné kratkd doba hospitalizace a
moznost Gstavniho pobytu jednoho z rodi¢d. V indikovanych pfipadech nasleduje
rehabilitaéni 1éEba na rehabilitatnim oddéleni nemocnice v Kostelci nad Cernymi lesy,
nebo v LéCebné Dr. Filipa v laznich Podébrady.

Velmi cennou je spolupréce s plastickym chirurgem MUDr. V. Smrckou, CSc., ktery je
prednim odbornikem v chirurgii ruky a mikrochirurgii. Od roku 1995 na naSem pracovisti
provadime spoleéné ambulantni operativu détskych i dospélych pacientt.

Ve spolupréci s Narodni lékarskou knihovnou a Spole€nosti pro vyzkum a vyuZiti
pojivovych tkani vydavame od r. 1994 odborny €asopis "Pohybové Ustroji - pokroky ve
vyzkumu, diagnostice a terapii". Casopis ma interdisciplinarni charakter.

Cely tym Ambulantniho centra se trvale zabyva vyhodnocovanim vysledki
diagnostiky, konzervativni a chirurgické IéCby a jejim srovnavanim s recentnimi
publikovanymi pracemi. Vyzkumné aktivity jsou zaméreny na biomechaniku dlouhych
kosti dolnich koncetin, skeletu nohou a patere. NaSe poznatky a zkuenosti publikujeme v
nasem i zahraniénim pisemnictvi (napf. plvodni prace zamérené na diagnostiku
vrozenych vad pohybového aparatu, chirurgickou 1é€bu a hojeni kosti pFi kostnich
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dysplasiich se snizenou kostni hustotou a s poruchou mineralizace, prace zabyvajici se
deformacné-reologickou teorii kostni remodelace, komplikacemi nitrodfefiového
hfebovani u nékterych kostnich dysplasii aj.).

O dosazenych vysledcich jsme referovali na fadé védeckych konferenci, symposii a
kongrestl u nas i v zahrani¢i, napf. FECTS Lyon 1994, FECTS Mnichov 1996, SICOT
Amsterdam 1996, East-West Symposium on Paediatric Orthopaedics v Brné 1996, Annual
Congress of the Czech Society for Orthopaedic Surgery and Traumatology, Praha 1997 aj.
Od roku 1995 pofadame pravidelné Neurologicko-rehabilitatné-ortopedické seminare,
kde jsou pacienti s neurologickymi a neuromuskularnimi chorobami indikovani k
operacnimu léCeni. Zavadime Skolici seminéfe o podologii, spondylologii a vrozenych
vadach pohybového Ustroji, uréené pfedevsim pro pediatry a rehabilitacni odborniky.

V rédmci postgradudlniho vzdélavani porddd MUDr. V. Smrcka, CSc. z naSeho
Ambulantniho centra pravidelné doSkolovaci kurzy o chirurgii a rehabilitaci ruky.

Prospektivné pracujeme na vysvétleni aCinnéjsi remodelace patefe vlivem nové
registrované dynamické ortézy trupu (typ Cerny) ve srovnani s rigidni ortézou Cheneau.
PFipravujeme prospektivni studii biomechanickych a biomorfologickych charakteristik
nohou a jejich vyvoje v zavislosti na véku pfi riiznych fyziologickych a patologickych
podminkach. Zavedli jsme vyvoj a klinické ovéfovani Ucinnosti korekénich
koncetinovych ortéz s kontrolovanym pfedpétim. Pripravujeme experimetélni aklinickou
analyzu silovych a momentovych G&inkd nutnych k Fizené kostni remodelaci dlouhych
kosti dolnich koncetin a patefe. V prospektivni studii analyzujeme biochemické markery
kostniho metabolismu u nékterych kostnich dysplazii, priméarnich a sekundarnich poruch
kostniho metabolismu. Ve spolupraci se specializovanymi pracovisti vySetfujeme
informativni €leny rodin s diagnosou achondroplasie, syndromem basocelularniho nevu,
Duchennovy svalové dystrofie. ZajiStujeme isolaci DNA pro budouci vySetfeni u
nékterych kostnich dysplazii. Takzvany chrupavcity oligomericky protein je vySetfovan u
pacientli s mnohodetnou epifysedalni dysplasii a pseudoachondroplasii (RNDr. V. Vilim,
CSc., Revmatologicky Ustav v Praze).

Za dobu existence Ambulantniho centra pro vady pohybového aparatu v Praze jsme
diagnostikovali 37 nozologickych jednotek u vice neZ 170 pacientl s kostnimi
dysplaziemi a tyto postizené dispenzarizujeme na naSem pracovisti s cilem komplexniho
Ié&eni postizenych i Elend jejich rodin. V soucasné dobé dispenzarizujeme pfiblizné stejny
pocet pacientd s vrozenymi defekty konGetin, patefe a s rlznymi genetickymi syndromy,
které se projevuji postizenim pohybového systému.

Na tymové praci Ambulantniho centra pro vady pohybového aparatu se podileji tito
specialisté;
MUDr. Ivo Marik, CSc. - ortoped a traumatolog, pediatr

MUDr. Miloslav Kuklik, CSc. - klinicky genetik, pediatr
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MUDr. Véclav Smrcka, CSc. - plastik, chirurg ruky

MUDr. Emilie Hyankova - pediatr

MUDr. Petr Zubina - ortoped a traumatolog

MUDr. Jifi Meluzin - ortoped a traumatolog

Ing. Pavel Cerny - ortopedicky protetik

MUDr. Jaroslav Kalina - ortoped a traumatolog

Doc. RNDr. lvan Mazura, CSc. - molekularni genetik

MUDr. Svétlana Mazurova - pediatr

Doc. Ing. Zdenék Sobotka, DrSc. - biomechanik a reolog

RNDr. Dana Zemkova - antropolog
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POHYBOYEHD APARATL OF LCOMOTOR APFARATUS

Poliklinika Olsanska 7, 130 00 Praha 3
Tel./fax: (02) 697 2214
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Zivotni jubileum Prof. PhDr. Vladimira Karase, DrSc.

Dne 22. kvétna 1997 se doZil sedmdesati let jeden z
nejprednéjsich odbornikd v oboru biomechaniky
prof. PhDr. et PaedDr. Vladimir Karas, DrSc.

Dlouha léta zastaval funkci vedouciho oddéleni
biomechaniky a pozdé&ji vedouciho katedry anatomie
a biomechaniky na Fakulté télesné vychovy a sportu
Univerzity Karlovy. Po roce 1989 byl zvolen
pfedsedou cCeskoslovenské spolecnosti pro
biomechaniku pfi CSAV. Od roku 1993, po odchodu
do ddichodu ve svych 65 letech, plsobil jako smluvni
profesor.

Wstudoval PFirodovédeckou fakultu UK, Ustav
pro vzdélavani profesord télesné vychovy v Praze a
pracoval nejprve jako odborny asistent na Vysoké
Skole pedagogické v Praze. V mladi se vénoval rovnéz
sportovni gymnastice. Byl ¢lenem reprezentacniho
druZstva a Gspésné se zlcastnil londynské olympiady
v roce 1948 i mnoha mezinarodnich zavodd.

Jeho védeckopedagogickd cinnost je od samého pocatku spjata s rozvojem
biomechaniky. Hodnost kandidata véd ziskal v roce 1963. V roce 1971 obhajil habilitatni
docentskou préaci na téma "Teoretické zaklady biomechaniky lidského svalu". V roce 1980
obhdjil doktorskou dizertacni praci z oboru biologickych véd na téma " Biomechanika
struktury a chovani pohybového systému clovéka pfi volni motorické Cinnosti®. V roce
1983 byl jmenovan profesorem se zaméfenim na biomechaniku.

V letech 1986 - 1990 vedl| védeckovyzkumné prace v ramci celostatniho vyzkumného
tkolu 1-8-4/2 " Mechanické interakce ¢lovék - okoli". Viychoval fadu védeckych aspirantt,
ktefi se uplatiiuji v rdznych odvétvich biomechaniky. Uvadime jako pfiklad Gspésnou
spolupraci s Doc. PhDr. Jifi Strausem, CSc. z katedry kriminalistiky Policejni Akademie
Ceské republiky.

ZaslouZil se o zavedeni biomechaniky jako védniho oboru do systému oficialné
uznavanych odvétvi IékaFskych véd v CSAV.

O vyznamnych plvodnich vysledcich svého védeckého vyzkumu uvefejnil u nas i v
zahranici pres 120 praci, z toho 3 knihy, z nichz citujeme alespon monografii V. Karas:
Biomechanika svalového systému ¢lovéka. Universita Karlova, Praha, 1978, s. 208. Svymi
poutavymi referaty obohatil mimo jiné Sest narodnich konferenci s mezinarodni Gcasti
"Biomechanika Clovéka". Ve svych pracich fesil zejména problematiku biomechaniky
kycelniho kloubu a femuru, novéji se zabyva soudné lékafskymi a kriminalistickymi
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aspekty problémi volného padu jako pFiciny smrti.

Za odborng a spoledensky ddlezZité je tfeba pokladat i prace a legislativni zajisténi
odvétvi "forenzni biomechaniky", tj. soudni biomechaniky, zamérené na feSeni pfevazné
téZkych kriminalnich a soudnich pfipad0, kdy se sloZité a interdisciplinarné prolinaji
pohybova, biomechanicka, soudné lékarska a technicka hlediska. Zavedeni odvétvi
kriminalistiky ve forenzni biomechanice, ale rovnéz i pfedchozi ¢innost predstavuji dalsi
prinos jubilanta z posledni doby pfi Celeni vzrdstajici kriminalité, ocenény Spolecnosti pro
kriminalistiku ve formé jmenovani ¢estnym ¢lenem této spolecnosti.

Prof. V. Karas je dlouholetym ¢lenem nékolika mezinarodnich védeckych spole¢nosti.
Do posledni doby spada i nabidka vyboru, aby se stal pfi pFilezitosti 180. vyroci "New York
Academy of Sciences" jejim aktivnim ¢lenem.

Do dalich let upfimné prejeme prof. V. Karasovi hodné zdravi a tv(réich sil i dal3i
vyznamné Uspéchy ve vyzkumu v oblasti biomechaniky.

Zaredakéniradu
Doc. Ing. Zdenék Sobotka, DrSc.
MUDr. Miloslav Kuklik, CSc.
aMUDr. Ivo Mafik, CSc..

STATAK
SUFT TISSUE
ATTAGHMENT
DEVICE

Zimmer
DIVIZE BRISTOL-MYERS SQUIBB, s.r.o.
Lazarska 6, 120 00 Praha 2, Ceska rep.
tel: 24239128, 24236637, fax: 298697

62 POHYBOVE USTROJI, roénik 4, 1997, €. 1




A5 (188x120mm)

- zadni strana obalky barevné ...
- vnitini strana obalky barevné ..

- ¢ernobile uvnitr seSitu .

- dvojstranka cernobile (A4) .

PLACENA INZERCE
"POHYBOVE USTROJI"

PFi vice inzeratech a pri opakovani
moznost slevy po dohodé s vydavatelem

. 8.000,- KC
. 5.000,- K¢

. 8.000,- K¢

10.000,- K¢

forméat 120x90mm)

- vnitini strana obéalky
barevné ... 5.000,- K¢

- ¢ernobile uvnitr seSitu
... 3.000,- K¢

forméat 60x90mm)

- vnitini strana obéalky
barevné ... 3.000,- K¢

- ¢ernobile uvnitr sesitu
... 1.800,- K¢&

LOCOMOTOR SYSTEM 1997, 4, No. 1

63



Zimmer
DIVIZE BRISTOL-MYERS SQUIBB, s.r.o0.
Lazarska 6, 120 00 Praha 2, Ceska rep.
tel: 24239128, 24236637, fax: 298697

POHYBOVE USTROJI, roénik 4, 1997, €. 1




