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Thixotropic effect of some biochemical factors
In 1Ischaemic stroke

Piotr Kowal, Anna Marcinkowska-Gapinska

Rheological Laboratory, Department of Neurology, Poznan University of Medical Sciences, Poland

ABSTRACT

Introduction. Yield shear stress (YSS) well characterizes the thixotropic status of blood, that exemplifies
a reversible loss of blood fluidity due to a low shear rate. At the stable haematocrit ratio YSS depends
mainly on the fibrinogen level.

Aim. Since the role of other biochemical factors in the YSS phenomenon in cerebral ischaemia has not
been well known, we have undertaken this problem in a group of stroke patients.

Material and Methods. The study was carried out in 36 patients with acute ischaemic stroke and in 12 con-
trols. YSS was estimated by means of microviscometric method. In all subjects the concentration of the
following biochemical factors were assayed: albumin, 1gG, IgA, IgM, apolipoprotein A, and B, cholesterol,
triglycerides, LDL, HDL and fibrinogen. Then the thixotroipic effect of all biochemical factors and their cor-
relations to fibrinogen were estimated by means of mathematical formulas.

Results. We found a positive correlation in relation to the following thixotropic effects: for all subjects and
separately for patients' group: Alb(YSS) (p < 0.001), ApoA(YSS) (p < 0.001), ApoB(YSS) (p < 0.05), chol(YSS)
(p < 0.01), HDL(YSS) (p < 0.05); for patients group without additional diseases: Alb(YSS) (p < 0.05),
ApoA(YSS) (p < 0.005), chol(YSS) (p < 0.05), HDL(YSS) (p < 0.02), LDL(YSS) (p < 0.05). There were not any
significant correlations in controls.

Conclusions. Results of the study indicated that in the interaction between the red cells and fibrinogen
some additional factors appearing or activating during ischaemic process may play a role.

Keywords: hemorheology, blood viscosity, plasma viscosity, blood proteins.

Introduction
nant of blood flow. The size of the aggregation

The blood flow in blood vessels is a very complex
matter. Under physiological conditions, the blood
flow is determined both by the vascular factor and
by the physical and physicochemical properties
of blood [1-3]. In terms of rheological properties
blood is a non-newtonian fluid, it is a suspension
of cellular components of the plasma [1-4].

The main factors affecting the flow of blood
are hematocrit, whole blood viscosity, plasma
viscosity, aggregation and deformation of eryth-
rocytes [2, 5]. In the low shear rate range aggre-
gation of red blood cells is the major determi-

of red blood cells is a function of flow conditions,
the properties of the cell membrane, the pres-
ence of large molecules (fibrinogen, a 2-globulin,
IgM), and metabolic factors, such as osmolarity,
and pH of blood. The consequence of the cre-
ation and disintegration of aggregates of eryth-
rocytes is the thixotropic character of blood [2, 6,
7]. Thixotropy is a phenomenon occuring under
isothermal flow of a liquid remaining for a long
time at rest, resulting in reversible decrease of
shear stress with time at a constant shear rate.
An example of this phenomenon is the sol gel
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transition. The consequence of these properties
is a specific hysteresis flow curve, as well as the
dependence of rheological parameters on the
"history” of fluid [8]. Yield shear stress (YSS) well
characterizes the thixotropic status of blood, that
exemplifies a reversible loss of blood fluidity due
to a low shear rate [9].

Material and Methods

Research was conducted in a group of 36 patients
with acute ischemic stroke and 12 individuals
showing no clinical signs of neurological or inter-
nal medicine disease. In the control group there
were 8 women and 4 men (mean age 65 years).
The group of patients included 15 men and 21
women (mean age 68 years). Fourteen of them
had hypertension, 9 were diabetes and 2 had
angina pectoris. From the interview it was estab-
lished that 1 patient had a heart attack, 1 had an
episode of transient cerebral ischemia while 7
patients were subject to more than one risk factor
for stroke.

From all subjects venous blood was collected
into tubes with EDTA (1 mg/ml). In the case of
patient blood collection took place within the first
48 hours from the onset of clinical signs of cere-
bral ischemia. The blood was centrifuged at 3000
rpm, and so isolated red blood cells were washed
twice with 0.9 % saline. For the haemorheological
study 30% suspensions of erythrocytes in their
own plasma were prepared.

All measurements were made at 37°C. For
each shear rate the value of shear stress was cal-
culated. The values of yield shear stress (YSS)

were determined from the dependence of the nat-
ural logarithms of shear tension and shear using
numerical methods. The YSS value was estimat-
ed as the point of intersection of the extrapolated
straight line with the axis of ordinates. The inten-
sity of interaction of red blood cells and fibrino-
gen was determined by converting the calculat-
ed value of YSS to 100 mg of this protein. Blood
samples collected from all the subjects were also
used to obtain the serum, from which the con-
tents of the following protein and lipid fractions
were determined: albumin, IgG, IgA, IgM, apoli-
poprotein A, and B, cholesterol, triglycerides, LDL
and HDL.

The value of YSS obtained for each sample
was converted to 100 mg of a particular bio-
chemical agent, thereby expressing the intensity
of its effect on the interaction of red blood cells to
fibrinogen (Thixotropic effect). Then we analyzed
the relationship between that parameter and the
level of fibrinogen.

Results

In Table 1 we showed the distribution of the lin-
ear correlation coefficients between the level
of fibrinogen and the strength of the thixotropic
effect for selected biochemical factors of blood.
Statistically significant positive correlations were
demonstrated for the following factors when con-
sidering the total sample and separately groups
of patients: AlIb(YSS) (p < 0.001), ApoA(YSS)
(p < 0.007), ApoB(YSS) (p < 0.05), chol(YSS)
(p < 0.01), HDL(YSS) (p < 0.05); for patients with-
out additional diseases: Alb(YSS) (p < 0.05),

Table 1. A summary of linear correlation coefficients between the fibrinogen and the level of the thixotropic
effect for selected biochemical factors of blood in patients with acute cerebral ischemia and in the control

group
Dependence : i 1
n=12 n=36 n=18 n=48
Fib/1gG(YSS) 0.0005 0.2928 0.0230 0.2452
Fib/IgA(YSS) 0.1377 0.2801 0.0350 0.1554
Fib/IgM(YSS) -0.4063 0.1280 -0.0640 0.1165
Fib/AIb(YSS) -0.1069 0.6659#*xxx 0.5830+ 0.5804x*#**
Fib/ApoA(YSS) 0.1223 0.6659*xxx 0.7T10%x*x 0.5883xx+#*
Fib/ApoB(YSS) 0.0935 0.4103+ 0.4200 0.3005+
Fib/Chol(YSS) 0.1187 0.4535%* 0.7170 %%+ 0.3987+**
Fib/Tgc(YSS) 0.0851 0.0655 0.1820 0.0448
Fib/HDL(YSS) 0.2355 0.4096+ 0.6530+* 0.3984+
Fib/LDL(YSS) 0.0442 0.3217 0.5360+ 0.2478

| = control group, Il — ischaemic stroke, Ill — stroke patients group without additional diseases, IV — whole group;
the significance level of differences: * p < 0.05; ** p < 0.02; *+*p < 0.07; **** p < 0.005; ***** p < 0.007;
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ApoA(YSS) (p < 0.005), chol(YSS) (p < 0.05),
HDL(YSS) (p < 0.02), LDL(YSS) (p < 0.05). When
considering only the control group no statistical
significance for any of the examined relation-
ships was found.

Discussion

Former findings show the role of synergism of
some protein components of plasma with the
interaction between red blood cells and fibrino-
gen in patients with ischemic stroke [10].

The results of studies of the effect of fibrino-
gen on the level of the thixotropic effect of some
lipid fractions seem to confirm the supporting
role of lipids in the aggregation of erythrocytes.
In the applied method of mathematical analysis
thixotropic effect level denotes the YSS value rel-
ative to 100 mg of a biochemical factor. It turns
out that the increase of fibrinogen level signifi-
cantly increases the thixotropic effect exerted by
apolipoprotein A,. As in the control group a nega-
tive correlation of the lipid fraction with the low
shear rate value of blood viscosity was found, it
suggests some duality of apolipoprotein A, func-
tion. The impact of fibrinogen on the thixotropic
effect of apolipoprotein B, cholesterol and HDL
from a statistical point of view is much weaker.
Among the protein fraction, only albumins show
an equally strong positive correlation of the thixo-
tropic effect with fibrinogen level as in the case of
apolipoprotein A,. These phenomena also occur
when analyzing the group of patients with no oth-
er additional diseases but they are not observed
in the control group. This suggests the involve-
ment of some additional factors in the process of
red blood cell interactions with fibrinogen. These
factors either appear upon occurrence of acute
ischemic stroke or have been present before and
only get activated by this event.

Some light was shed on this issue by the
reports on the impact of the immunological phe-
nomena on blood clotting disorders [11] and also
on the presence of antiphospholipid antibodies
and antycardiolipin in the part of the population
of patients with cerebral ischemia (especially in
patients over the age of 50) [12-15].

According to Donner et al. [16], in the pres-
ence of immunoglobulins albumins effect on
the aggregation of red blood cells seems to be
a complex phenomenon, depending on the ratio

of albumins to globulins. Albumin molecules do
not induce rulonization of erythrocytes, however
they have inhibitory or stimulatory effect on the
aggregation of red blood cells stimulated by oth-
er proteins [16, 17].

In the process of erythrocyte aggregation
fibrinogen plays animportantrole[9, 18, 19]. Fibrin-
ogen has particularly strong affinity to the cell
membrane of red blood cells. Aggregation of red
blood cells in a solution of pure fibrinogen starts
from the moment when the concentration of the
protein is in the range of 2 g/I, however the pres-
ence of other proteins may reduce this threshold.
According to Janzen et al. [20], aggregation of red
blood cells is also possible in the absence of these
macromolecules by means of so called depletion
mechanism, but such phenomenon is more relat-
ed to an experimental model. On the other hand,
Skalak and Cheng [21] noted that even when red
blood cells are not aggregated flow dysfunction
can occur in the microcirculation as a result of
hydrodynamic interactions between cells.

Conclusions

Mathematical model analysis of the contribution
of various biochemical factors in the phenome-
non of thixotropy shows that the process of inter-
action of red blood cells with fibrinogen takes
place with the help of additional unknown factors
which in the acute phase of cerebral ischemia
either appear or get activated.
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The effect of endodontic filling agents
on the activity of the regeneration processes
of bone tissue in the experiment
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ABSTRACT

Introduction. Highly important is to regenerate the inflammatory destructive processes of bone tissue out-
side the apical area of the tooth that would optimize reparative bone formation, mineralization of tooth tis-
sues, restoration of periodontal function and stability of tooth to occlusive loads, especially with acquired
extensive root apex. Low efficiency of endodontic treatment led to the searching of the new osteotropic
drugs of osteoconductive action and biorevitalization to stimulate the repairing and regeneration of tissues
outside the apical area and dense obturation of the apex of the tooth root.

Aim. of our research was to determine the dynamics of reparative processes in the bone tissue under the
influence of drugs and compositions for endodontic treatment based on an analysis of indicators of a min-
eral metabolism, marker enzymes and an activity of antioxidant system and lipid peroxidation.

Material and Methods. An experiment was conducted on 120 white rats. It was created a bone defect, which
was filled with studied biomaterials or left with a blood clot. From the experiment the rats were taken out on
14 and 90 day. In homogenates of bone tissue it was examined the activity of lysosomal enzymes — alka-
line (ALP) and acid (AP) phosphatases and the content of microelements — calcium and phosphorus. In
the blood of rats it was studied the concentration of general protein, lipid peroxidation products — malon-
ic dialdehyde (MDA) and the enzyme activity of antioxidant system — catalase (CAT) and superoxide dis-
mutase (SOD).

Results and Conclusions. Results of conducted experimental research of the effect of endodontic filling
materials on the activity of the regeneration processes of bone tissue show that proposed compositions
based on hydroxyapatite and beta-tricalcium phosphate, due to their osteoconductive and biorevitalization
qualities, promote more active stimulation of bone tissue regeneration processes compared to generally
accepted drugs.

Keywords: experiment, biomaterials, regeneration, alkaline phosphatase, acid phosphatase, calcium, phos-
phorus, malonic dialdehyde, catalase, superoxide dismutase, general protein.

Introduction o : .
Highly important is to regenerate the inflamma-

Nowadays the problem of regeneration of bone
tissue and searching of methods of influence
on the regeneration processes of bone is one of
the actual problems of modern medicine. The
essence of reparative regeneration consists in
restoring the cells, tissues or organs after expe-
riencing various pathological processes [1].

tory destructive processes of bone tissue out-
side the apical area of the tooth that would opti-
mize reparative bone formation, mineralization of
tooth tissues, restoration of periodontal function
and stability of tooth to occlusive loads, especial-
ly with acquired extensive root apex [2]. Low effi-
ciency of endodontic treatment led to the search-
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ing of the new osteotropic drugs of osteoconduc-
tive action and biorevitalization to stimulate the
repairing and regeneration of tissues outside the
apical area and dense obturation of the apex of
the tooth root [3, 4].

Aim

The aim of our research was to determine the
dynamics of reparative processes in the bone tis-
sue under the influence of drugs and composi-
tions for endodontic treatment based on an anal-
ysis of indicators of a mineral metabolism, mark-
er enzymes and an activity of antioxidant system
and lipid peroxidation.

Material and Methods

An experiment was conducted on 120 white rats
of Wistar line of herd breeding at the age of 9-10
weeks. Studies on the laboratory animals were
conducted following the principles of bioeth-
ics in accordance with the European Convention
for the Protection of Vertebrate Animals used
for Experimental and other Scientific Purposes
(Strasbourg, 1986), the Law of Ukraine N2 3447-1V
"On the Protection of Animals from Brutal Treat-
ment" and were appropriately approved by the
local ethics Committee. To create a bone defect
intervention was performed under general anes-
thesia (0.5 ml of 4% solution of sodium thiopen-
tal into the peritoneum). On the left side of the
lower jaw of rats it was made a trapezoid-shaped
cut with a scalpel in the area between the inci-
sor and right molar and mucous membrane was
separated. It was created a bone defect of 3 mm
in diameter and of 2.5 mm in depth by spherical
and fissure burs under constant irrigation with
saline 0.9%, which was filled with studied bioma-
terials or left with a blood clot and covered with
mucous membrane and the stitches were put in.
All animals were divided into 6 research groups
and 20 individuals in each: first group — intact
animals that served as a control; second com-
parative group — animals, on which it was cre-
ated a bone defect without entering the biomate-
rial; third group — animals, on which it was used
material Nano Gen to fill the defect; fourth group
— animals on which it was entered mineral triox-
ide aggregate (MTA) in the created defect; fifth
group — animals, whose defect was filled with the

Journal of Medical Science 2018,87(1)

composition based on beta-tricalcium phosphate
(B-TCP); sixth group — animals, which created
defect in a bone was entered with the composi-
tion made on the basis of calcium hydroxyapatite
(HA) (Utility model patent number 95974, Ukraine,
2015). The animals, except the control group,
were held on a bland diet on the first 3 days after
the beginning of an experiment, and henceforth
— on a standard diet and according to the sani-
tary norms in the vivarium. From the experiment
the rats were taken out on 14 and 90 day by their
decapitation under anesthesia. A blood sampling
was provided and the bone defect area of an alve-
olar bone of the lower jaw of a rat was carved for
the future biochemical research. In homogenates
of bone tissue it was examined the activity of lys-
osomal enzymes — alkaline (ALP) and acid (AP)
phosphatases and the content of microelements
— calcium and phosphorus. In the blood of rats
it was studied the concentration of general pro-
tein, lipid peroxidation products — malonic dial-
dehyde (MDA) and the enzyme activity of anti-
oxidant system — catalase (CAT) and superoxide
dismutase (SOD).

Results

On 14th day in the second group of animals with
created bone defect without entering the bioma-
terial it was established that MDA had increased
by 2.3 times compared to the control (p < 0.001)
(Table 1). Similar changes in the number of MDA
were observed in the third and fourth groups of
animals, destruction of bone tissue of which was
filled with the biomaterials MTA and Nano Gen
(p < 0.007). In the fifth and sixth groups of ani-
mals where were used compositions based on
B-TCP and HA it was marked an increase in MDA
— by 2 and 1.9 times, respectively (p < 0.001).
At the same time changes were observed in the
enzyme activity of an antioxidant system. Thus,
in the second group of animals the concentration
of SOD and catalase was decreased only by 1.6
time (p < 0.001) and in the third and fourth groups
of animals the enzyme activity was decreased
by 1.47 and 1.5 time, respectively (p < 0.001). In
the fifth and sixth research groups it was marked
a reduction of SOD and catalase only by 1.25 and
1.21 time respectively compared to intact animals
(p < 0.001). The imbalance in the system POL/
AOS caused the reduction of antioxidant-proox-



Table 1. Indicators of POL products, AOS enzymes and general protein concentration in serum of rats' blood on 14 day (M + m)

Groups of animals MDA SOD Catalase API General protein
Experimental drugs kmol/L mkat/L mkat/L g/L

. Control (n = 10) 2,35+0.03 7,46 0,27 0,263 +0.012 329 71,6+012

1. Comparison group (n = 10) 543+0.06 " 4,68%0,22""°° 0,164+0.003""°° 0,89 100,3+1,6""°°

1. Nano Gen (n = 10) 5,38+ 0.05™ 4971014 0,17540.003 " 095 95013

IV. MTA (n = 10) 5,35+ 0.06 " 5,0810,16 ™ 0178+0.003""° 098 935411

V. Composition based on B-TCP (n = 10) 4634004 5984021 " 0,212+0.003"°° 1,34 86,3+15""°

VI. Composition based on HA (n = 10) 4,48+0.06°° 6,17+0,19™°  0,217+0,003"° 1,43 84,6+13"™°

Note: " — an indicator of the likelihood difference compared to a control at p < 0.01, ™ — p < 0.007; ° — indicator of the likelihood difference

compared to the comparison group at p < 0.05, °° — p < 0.01,°*° — p< 0.001.

idant index (API) [5]. Thus, in the second group
of experimental animals APl decreased by 73%,
and in the third and fourth groups — by 71% and
70%, respectively (p < 0.001). In the fifth and sixth
study groups API index has decreased by only
59% and 56% respectively compared to the intact
animals (p < 0.001).

At the same time it was detected an increase
of the concentration of the general protein in
the second group of animals by 1.4 times com-
pared to the intact animals (p < 0.001), and in the
third and fourth groups of animals — by 1.3 times
compared to the control group (p < 0.001). In the
fifth and sixth research groups the concentration
of the general protein was increased by 1.2 com-
pared to the intact group (p < 0.001).

CF is a biomarker of the bone tissue, which
characterizes the activity of osteoclasts and the
intensity of osteolysis [6, 7]. In the second, third
and fourth groups of the animals it was observed
an increase in the lysosomal enzyme AP by 1.5
times compared to indicators in the intact bone
(p < 0.001) (Table 2). However, in the fifth and sixth
research groups content of AP grew up only by 1.2
and 1.3 time, respectively (p < 0.001). Simultane-
ously, changes of the content and the other bio-
marker of bone fabric — ALP were observed In

the second group of animals the enzyme activity
increased by 1.25 time (p < 0.001), and in the third
and fourth groups of animals — by 1.3 times com-
pared to the control group of animals (p < 0.001).
In the fifth and sixth research groups ALP con-
centrations increased by 1.9 time compared to
the intact bone (p < 0.001). Activity of processes
of osteogenesis and osteolysis during the bone
regeneration characterizes the index of mineral-
ization, which is defined by ALP / AP. In the sec-
ond, third and fourth groups of animals the index
decreased by 18%, 16% and 14% respectively com-
pared to the intact animals. However, in the fifth
and sixth groups of animals it was observed an
increase in the index by 44% and 47% respectively,
demonstrating a prevalence of bone regenerative
processes of osteogenesis over destruction of tis-
sues.

On 14th day of study calcium content in the
second and third groups of animals decreased by
1.8 time, in the fourth — by 1.6 time, in the fifth
— by 1.5 time and in the sixth — by 1.3 time com-
pared to indicators of the control group (p < 0.001)
(Table 3). Simultaneously, it was observed
a reduction of content of phosphorus ions in the
second, third and fourth groups of animals by 1.8;
1.7 and 1.5 time, respectively, in the fifth group —

Table 2. Indicators of ALP mkat/L and AP mkat/L activity in homogenates of rats’ bone tissue (M + m)

Terms of observation

Groups of animals

; 14 day 90 day
Experimental drugs
AP ALP ALP/AP AP ALP ALP/AP
I. Control (n = 5) 1,58 £ 0.02 20,2+0,3 12,8 1584002 20,2%0,3 12,8
II. Comparison group (n = 10) 2414002 253403 10,5 1,69+0.03" 21,1+0,3" 12,5
1. Nano Gen (n = 10) 2,39+0.01™ 258+02"° 108 1,65+0.03 206203 12,5
IV.MTA (n = 10) 2,3840.02™ 262%03"° 11,0 1644+003 21,3+03" 13,0
V. Composition based on B-TCP (n=10) 1,98 +0.03"**° 36,6 +0,2""°° 18,5 1,61+0.03° 227+04"° 14,

VI. Composition based on HA (n = 10)

1,97 +£0.03""°° 372+04"° 189

1,60£0.02°° 231+03"°° 14,5

Note: * — an indicator of the likelihood difference compared to a control at p < 0.05, " — p<0.01,” — p < 0.007; ° — indicator of the likelihood
difference compared to the comparison group at p < 0.05, °° — p<0.01,°°° — p< 0.001.
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Table 3. Indicators of calcium mmol/L and phosphorus mmol/L content in homogenates of rats' bone tissue (M + m)

Terms of observation

14

. 14 day 90 day
Groups of animals Calcium/ Calciom/
. alcium . alcium
Calcium Phosphorus Phosphorus Calcium Phosphorus Phosphorus

:'ncfg)tm' 13,31 0,11 570+0,13 2,33 13,31 £ 0,11 570013 2,33
:'n E‘;'S)pa“”" group 7144007 3134011 228 8,02+013" 3814012 211
:'r:'szg)" C 7294009 3204011 2,28 819+011°" 388012 211
:‘n’M]TO‘; 8,27+0,13"°° 3,61+0,00°* 2,29 10,01 £0,12°°° 4,57 +0,10""°> 2,19
V. Compositionbasedon g g5, g g9 e 3854009 2,30 11,4340,147°°° 499+0,10"* 2,29
B_TCP (n = 'IO) ’ - ’ ’ - ’ ’ 1 - ’ ’ - ’ 1

\|-/|IA f:'fﬁ’g;'"m basedon g g, 4 012 4274011 230 11,76 £ 0,14 °°°  509+0,13°> 2,31

Note: * — an indicator of the likelihood difference compared to a control at p < 0.05, " — p < 0.01,” — p < 0.007; ° — indicator of the likelihood
difference compared to the comparison group at p < 0.05, °° — p < 0.01,°°° — p < 0.001.

by 1.4 time, and in the sixth experimental group —
by 1.3 time compared to indicators of the control
group (p < 0.001). Decrease of index of calcium
and phosphorus correlation points to calcium
deficiency compared to phosphorus.

On 90th day after modeling the destruction it
is observed an increase in the concentration of
MDA in the second group of animals by 1.45 time
compared to control (p < 0.001), in the third and
fourth groups of animals — in 1.3 time (p < 0.001)
and in the fifth and sixth experimental groups it is
noticed the returning of indicators of processes
of lipid peroxidation to those of the control group
(Table 4). Simultaneously, the positive dynam-
ics is observed in the functioning of the antioxi-
dant system. The activity of catalase and SOD
in all experimental groups approached to stan-
dard indicators, although SOD concentration in
the second group of experimental animals has
not reached the control indicators and was low-
er by 1.1 time (p < 0.04). In addition, to indicators
of the control group approached the indicator of
general protein concentration, except the one of
the second group of experimental animals, where
its content remained increased by 1.2 time com-
pared to the control group of animals (p < 0.001).

Positive dynamics was also observed in the
indicators of biomarkers of bone tissue. The con-
centration of the enzyme ALP in the second group
of animals has increased by 1.2 time (p < 0.04),
and in the third and fourth groups of animals —
by 1.1 time compared to the control group of ani-
mals (p < 0.02 and p < 0.3 respectively). Simul-
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taneously, the content of lysosomal enzyme AP
remained increased — in the second group of ani-
mals by 1.2 time (p < 0.01), while in the third and
fourth groups of animals — in 1.1 time compared
to indicators in the intact bone (p < 0.1) (Table 2).
In the fifth and sixth research groups alkaline the
content of enzymes ALP and AP closed to indica-
tors of the control group. This shows an absence
of inflammation in the bone tissue and recon-
struction of balance processes of osteogenesis
and osteolysis.

The content of calcium ions remains below
normal in the second and third groups by 1.6 time,
in the fourth group — by 1.3 time and in the fifth
and sixth research groups — within the indica-
tors of the control group. A content of phospho-
rus ions is below normal in the second and third
groups of animals by 1.5 time, in the fourth group
— by 1.3 time, and in the fifth and sixth research
groups — by 1.1 time compared to indicators of
the control group (Table 3).

Discussion

Analysis of various scientific studies indicates
that the speed and quality of regeneration of
bone tissue destruction outside the apex depend
on the use of endodontic filling materials that are
used to stimulate and accelerate the process of
osteo-regeneration [8, 9].

The goal of our research was to evaluate the
influence of endodontic filling agents on the
activity of bone regeneration processes by ana-



Table 4. Indicators of POL products, AOS enzymes and general protein concentration in serum of rats' blood on 90 day (M+m)

Groups of animals MDA SOD Catalase API General protein
Experimental drugs kmol/L mkat/L mkat/L g/L
. Control (n = 10) 2,35+0,03 7,46 10,27 0,263+0,012 329 716+12
1. Comparison group (n = 10) 3,41£0,04 7 6671021 0246+0009 2,03 851171
1. Nano Gen (n = 10) 3114£0,04 7 6,8510,14 0,248 + 0,01 228 T48+13°°
IV. MTA (n = 10) 2,98 10,04 "°° 6,910,12 0,252 40,011 24 TA5+12°°
V. Composition based on B-TCP (n = 10) 2,41+0,02°° 751+0,22° 0,257+0,013 322 728+12°°
VI. Composition based on HA (n = 10) 2,39+0,02°°° 76+0,26° 0,269+0,013 329 724+10°°
Note: " — an indicator of the likelihood difference compared to a control at p < 0.05, ™ — p < 0.007; ° — indicator of the likelihood difference

compared to the comparison group at p < 0.05, °°* — p < 0.001.

lyzing the indicators of mineral metabolism,
marker enzymes and the activity of antioxidant
system and lipid peroxidation.

We found that destruction of bone tissue is
accompanied by excessive activation of process-
es POL and essential decrease of the expres-
sion of enzymes AOS in the bone as well as in
the blood that is indicated by the growth of MDA
content and the decrease of SOD concentra-
tion and catalase. Since POL is considered to be
one of the basic mechanisms of cell membrane
structures damage, the prevalence of lipid per-
oxidation processes and the relative lack of anti-
oxidant system enzymes cause damage of cell
membranes with further interruption of their
functions [10]. Similar results were observed in
the works of other authors who evaluated these
indicators when the bone tissue was damaged.
Thus, O.V. Denga found that trepanation of the
tooth and its infection leads to the increase of
MDA level and the decrease of activity of one of
the major antioxidant enzymes of catalase [11],
V.H. Fedirko showed that polytrauma in case of
osteoporosis caused the increase in the level of
POL, the decrease of activity of SOD and cata-
lase in the bone tissue [12], O.V. Lubchenco found
that the course of experimental periodontitis is
accompanied by excessive inflammation due to
the increase of lipid peroxidation level and the
decrease of antioxidant protection [13].

The increase of AP concentrations in our
study indicates on the higher activity of osteo-
clasts and shows an acuter course of the inflam-
matory process. However, a higher concentra-
tion of ALP in bone tissue homogenate con-
firms the increase of the number of osteoblasts
and their functional activity that promotes more
intense bone formation in the area of bone tis-
sue destruction. The analysis of our results veri-

fies that the increase of concentrations of bone
tissue biomarkers — AP and ALP is accompanied
with the decrease of mineralization index that
is defined by ALP/AP correlation and describes
the activity of osteogenesis and osteolysis pro-
cesses. We have detected reduction of index of
calcium and phosphorus correlation that points
on calcium deficiency compared to phosphorus.
Similar results were observed in the works of S.I.
Palamarchuk and A.V. Borisenko that showed an
increase of enzymes AP and ALP activity and
areduction of the of calcium soluble protein con-
centration [14, 15].

Applying of drugs Nano Gen, MTA and pro-
posed compositions based on B-TCP and HA
for medical purpose, processes of osteogen-
esis occurred with different intensity. The most
expressed positive trend was observed by appli-
cation of the proposed compositions whose com-
pound included a means for revitalization and
bioreparation, containing hyaluronic acid, modi-
fied by vitamin C and by amino acids — proline,
lysine and glycine. This led fibroblasts to synthe-
size proteins of intercellular matrix — procollagen
and collagen and stimulated tissue regenera-
tion. Similar results were observed in experimen-
tal studies of Jung-ju Kim and co-authors who
studied the regeneration of created bone tissue
defect, which was filled with hyaluronic acid in
combination with collagenous sponge and dem-
onstrated osteoinductive effect and stimulated
bone tissue reparative processes in the area of
the defect [16].

Applyingthe compositions,the mostexpressed
positive dynamics is confirmed by balancing of
POL and AQS, activity of mineralization processes
in the area of the bone defect and also returning
of general protein concentration to indicators of
the comparison group. Applying drugs Nano Gen
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and MTA, processes of osteogenesis proceeded
more slowly, imbalance remained between POL
and AOS and a slight increase in general protein
concentration was observed.

Therefore, we found that the proposed com-
positions have antioxidant and noticeable osteo-
tropic qualities and better stimulate the regener-
ation processes of bone tissue.

Conclusions

1. In case of experimental bone destruction, it is
observed an imbalance between AOS and POL
with a predominance of lipid peroxidation pro-
cesses that leads to progress of inflammation
as well as to violation of bone tissue miner-
alization and is confirmed by appropriate
results of biochemical research both in serum
of blood and in the bone tissue.

2. In the groups of animals, where the com-
positions based on hydroxyapatite and
B-tricalcium phosphate were used, compared
to groups of animals, where generally accept-
ed drugs were used, it was observed less
noticeable violations in the system POL / AOS.
This stimulated a decrease of inflammatory
activity and an earlier restoration of osteo-
genesis and osteolysis balance and acceler-
ated calcification processes.

3. The proposed compositions, due to their
osteoconductive and biorevitalization quali-
ties, promote more active stimulation of bone
tissue regeneration processes compared to
generally accepted drugs.

Summary

The article presents a comparative assessment
of the dynamics of the reparative process of the
bone tissue under the influence of drugs MTA and
Nano Gen and compositions based on beta-tri-
calcium phosphate and calcium hydroxyapatite,
containing organic biorevitalizants, by analyz-
ing the indicators of mineral metabolism, marker
enzymes and activity of antioxidant system and
lipid peroxidation. The experiment was conduct-
ed on 120 white rats, on which was made a bone
tissue defect filled with investigative biomateri-
als. From the experiment animals were withdrawn
on 15 and 90 days by decapitation under anes-
thesia. A blood sampling was provided and the

Journal of Medical Science 2018,87(1)

bone defect area of the alveolar bone of the lower
jaw of a rat was carved for the future biochemical
research. In homogenates of bone tissue it was
investigated an activity of lysosomal enzymes
— alkaline and acid phosphatase, content of cal-
cium and phosphorus. It was explored a con-
centration of general protein, lipid peroxidation
products — malonic dialdehyde (MDA) and the
enzyme activity of antioxidant system — catalase
and superoxide dismutase (SOD) in the blood of
rats. The most expressed positive dynamics was
observed by applying the proposed compositions
that characterizes a balance of POL and AOS pro-
cesses, returning of indicators of general protein
concentration to indicators of the comparison
group and activity of mineralization processes in
the area of the bone defect.
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ABSTRACT

Introduction. Albert Schweitzer (1875-1965) was an Alsatian doctor, philosopher-ethicist, theologist,
lutheran pastor and musician-organ player and musicologist. In 1913 he started his medical practice in
Lambaréné (Gabon) in which he built from scratch his greatest legacy — The Albert Schweitzer Hospital.
Due to an involvement of doctors and nursing staff from all over the world this hospital has been function-
ing and developing to this day. In 1952 he was awarded the Nobel Peace Prize for his engagement into the
promotion of peace, disarmament and the prevention of imperial arms race. Currently, his spiritual and sci-
entific legacy constitutes an element of biophilic angle in academic curricula at all levels of education also
in medical sciences mainly in the United States and Western Europe.

Material and Methods. The research is based on a questionnaire evaluating the level of awareness of Albert
Schweitzer's person, his legacy and concepts. The survey was completed by 53 law students of the SWPS
University of Social Sciences and Humanities in Poznan and 435 medical studies students of the Univer-
sity of Medical Sciences in Poznan. The respondents did the following various studies: medicine, dentistry,
pharmacy, obstetrics, paramedicine, dietetics, optometry, physiotherapy and occupational therapy.
Results. Only 5.5% (n27) of the students from both Universities know about Albert Schweitzer and his works.
Albert Schweitzer is not perceived as a medical doctor, entrepreneur-philanthropist, lutheran pastor, political
activist, musician, musicologist and the winner of the Nobel Peace Prize. Not many people have heard about the
Reverence for Life (19%, n93), however, they recognise Albert Schweitzer's connection to philosophy and ethics.
Conclusions. Despite the Albert Schweitzer's presence in the Polish bioethical debate and his popularity in
the 60s to the 80s, today he becomes obsolete. Even at the university level education in the areas of sci-
ence in which morality and ethics provide basic professional principles — an unaided recall of his name and
works among young people is rare.

Keywords: Albert Schweitzer, ethics, bioethics, medical education, legal education.

Introduction philosophy and music. He was awarded a doc-

Albert Schweitzer (1875-1965) was an Alsatian torate in philosophy and later was qualified as an
theologian and Lutheran pastor. Regardless his assistant professor in theology [a post doctorate
theological education, he was also interested in degree awarded in many European countries] [1].

18 Journal of Medical Science 2018,87(1)




However, at the same time he was developing aca-
demically in the field of musicology. His research
on the life and work of Johann Sebastian Bach
(1908) is still one of the most complete sources of
knowledge on the Bach's music[2]. Schweitzer was
also a practicing musician (he learnt how to play
organ under the watchful eyes of Eugéne Munch
and Charles-Marie Widor) [3]. His experience with
philosophy, theology and musicology made him
change the direction of personal development and
at the beginning of the 20th century he began to
study medicine and in the end he got a PhD quali-
fication in this field. In 1913, in Lambaréné (Gabon,
Africa), he and his wife, Helene Bresslau, founded
a hospital for local communities [4]. The project
was financed by private funds as well as public
donations. The Albert Schweitzer Hospital still
exists and is one of the better-equipped medical
and research facilities in Africa which hosts spe-
cialists from all over the world — also doctors and
nurses from Poland. Similar medical centres were
created in Haiti and Mexico [5].

In the last period of his life Schweitzer took up
music and philanthropy. Moreover, he worked on
the principles of the reverence for life idea (veneratio
vitae) which encapsulates respect for all forms of life
and can be summed up by the quote "l am life that
wills to live in the midst of life that wills to live" [6]. It
stipulates that from recognising and understanding
the will of life becomes an obligation to respect and
cherish it. Sustaining and supporting life is good
while destroying or harming it is bad. Among many
well-known quotes there is a particular one which
gained a lot of recognition Das Gliick ist das ein-
zige, was sich verdoppelt, wenn man es teilt. In 1952
Albert Schweitzer was awarded the Nobel Peace
Prize for his engagement into promotion of peace,
disarmament and the prevention of imperial arms
race [7]. In his social and peace activities he coop-
erated with such famous people as: Albert Einstein
and Bertrand Russell. Today, his work and ideas are
still present in many countries' educational curri-
cula — mainly in lutheran ones. There is also a wid-
er following of the Schweitzer's ideas in the United
States, Germany, Japan and France [8]. In the begin-
ning of 21* century Albert Schweitzer is a highly
recognised personality not exclusively in the fields
of medicine and science. In Poland it is prof. dr hab.
n. med. Henryk Gaertner from Cracow who spreads
the Schweitzer's ideas [9, 10]. Another centre whose
mission is to make those ideas popular is the Pol-
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ish Albert Schweitzer's Society in Poznan which is
driven by the engagement of the scientists of the
Poznan University of Medical Sciences [11].

Material and Methods

The research is based on our own survey, cre-
ated just for the purpose of this study in which
we assessed the awareness level of Albert Sch-
weitzer, his work and ideas. The questionnaire
included 5 questions. The participation in the
study was anonymous and voluntary. The time
for the questions was unlimited. The interviewees
did not use any external sources of information.
The survey was completed by 53 law students
(out of the total of 160) at the SWPS University
of Social Sciences and Humanities in Poznan,
Poland and 435 students (out of the total of 4972)
at the University of Medical Sciences in Poznan,
Poland. The respondents did the following vari-
ous studies: medicine (n69), dentistry (n76), phar-
macy (n61), obstetrics (n63), paramedicine (n45),
dietetics (n52), optometry (n21), physiothera-
py (n23) and occupational therapy (n25). The
respondents' average age was 21 and it ranged
from 18—24. There were 358 women (73%) and
130 men (27%) in the researched group.

Results

They were first asked if they had ever heard about
Albert Schweitzer. Only 5.5% of the students from
both Universities knew about Albert Schweitzer
and his works. Among the younger respondents
(under 21 year old, the median) fewer people
knew about Albert Schweitzer (5.0%) than in the
older group (6.3%), however those differences
are not big nor statistically significant. Neither
of the fields of studies seemed to have signifi-
cant impact on their answers. Among the law and
medicine students, 5.7% and 5.5% respectively,
recognized the name of Albert Schweitzer.

Next, the study participants were asked who
Albert Schweitzer was and to describe with dif-
ferent levels of probability (from 1 to 6 where 1
meant — the least probable and 6 — the most)
whether he did any of the things listed in the ques-
tionnaire. The most participants claimed he was
an ethicist and a philosopher (an average of 4.12
out of 6) and a doctor working in Gabon (an aver-
age of 3.21). The fewest people knew that he was



20

a musician and musicologist (an average of 2.12).
Not all the answers given in this questionnaire
were correct as the researchers wanted to check
the students’ knowledge of the activities which
Albert Schweitzer did not actually do. A detailed
breakdown of the results is presented in Table 1.
One factor did not matter in perceiving Sch-
weitzer's role — the respondents age. Among the
answers who Schweitzer might have been there
were no statistically significant discrepancies
between the under 21 age group and the older one.
However, there were statistically significant
differences relating to the University in which
the respondents studied. Those differences were
noticeable in the answers “pastor” (the aver-
age amounted to 2.30 for the law students while
for the medicine students it was 2.76, p = 0.13
df = 486) as well as for “doctor working in Gabon"
(the average 2.62 for the law students and 3.28

for the medicine, p = 0.38 df = 486). A detailed
breakdown is presented in Table 2.

Not many interviewers have heard about
Schweitzer's Reverence for Life Ethics, only one
respondent out of five (19.1%). When considering
the respondents' age, the awareness of Rever-
ence for Life ethics was not statistically signifi-
cant. In the younger group it was 16.4% and 23.3%
of the in the older one. There were no significant
differences regarding the respondents' field of
study. Among the law students and the medicine
students it was 22.6% and 18.6% respectively.

However, when describing what the Reverence
for Life Ethics meant, the majority of the respon-
dents gave correct answer — they said it had been
a set of ethical values on the respect for life (aver-
age value of 4.48 out of 6). Itis quite surprising that
many respondents, a large part of them studying
medicine, answered this question by marking that

Table 1. Who was Albert Schweitzer? (from 1 to 6 where 1 meant the least

probable and 6 — the most)

Assess with some level of probability that Albert Schweitzer was:  Average
Pastor 2.71
Politician and social movements leader: 2.73
Entrepreneur-philanthropist 2.67
Albert Einstein's friends and Bertrand Russell's co-worker 2.65
Doctor working in Gabon 3.21
Ethicist and philosopher 412
Church history researcher 2.59
Musician and musicologist 212
Nobel Peace Prize winner 2.67

Table 2. "Who was Albert Schweitzer?" — with regard to the respondents’ field of study

Albert Schweitzer was: Field of study N Average

Pastor Law 53 2.30°
Medicine 435 2.76°

Politician and social movements leader Law 53 268
Medicine 435 2.74

Entrepreneur-philanthropist Law 53 240
P P P Medicine 435 271
A , Law 53 2.30

Albert Einstein's friend and Bertrand Russell's co-worker Medicine 435 269
Law 53 2.62°

D king i —

octor working in Gabon Medicine 435 328"
. . Law 53 4.26
Ethicist and philosopher Medicine 435 A
. Law 53 2.68

Church history researcher Medicine 435 258
Musician and musicologist Law 53 1.98
9 Medicine 435 213

L Law 53 2.87

Nobel Peace Prize winner Medicine 435 264

a - tstudentp =0.13 df = 486; b — t student p = 0.38 df = 486
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it was a part of the Doctor's Oath, an element of
the old Hippocratic Oath (3.55). A detailed break-
down of the answers distribution is shown in Table
3.

Regarding this question, the field of studies
did not play statistically significant role. Howev-
er, there were some major differences, connect-
ed with the respondents’ age, in answers to two
questions: one of the parts of the Doctor's Oath,
an element of the old Hippocratic Oath (average
of 3.68 for 21 and under, 3.34 for over 21 respon-
dents, p = 0.12 df = 486) and a set of ethical prin-
ciples on the Respect for Life (average of 4.35
for 21 and under and 4.68 for over 21, p = 0.02

Goetting in his foreword to the book about Albert
Schweitzer Begegnungen mit Albert Schweitzer
wrote: “There are not many people who, just like
Albert Schweitzer, were ahead of their time by
influencing the way of thinking and life of the peo-
ple around them by means such as: word, activity
and example. That is why we believe he is one of
the greatest humanist of all times [11]".

The analysis of literature points out to the
extraordinariness of Schweitzer, being the reason
for his popularity — his works were translated into
at least 20 languages [4], his ideas were adopted
by curricula in many countries (e.g. Japan, Tur-
key or Korea) [10] whilst in research conducted in
Europe in the 1950's, young people were asked

Table 3. What is the Reverence for Life Ethics? from 1 to 6 where 1 meant the least probable and 6 — the most)

The Reverence for Life Ethics is: Average
One of the part of the Doctor's Oath (an element of the old Hippocratic Oath) 3.55
Abook's title 3.24
A set of ethical principles on the respect for life 4.48

A set of lectures given by world peace activists (e.g. Bertrand Russell, Albert Einstein, Albert Schweitzer) 314

Table 4. "What is the Reverence for Life Ethics?" — taking into account the respondents’ age.

The Reverence for Life Ethics is: Age median N Average
. . . <21 298 3.68°
One of the part of the Doctor's Oath (an element of the old Hippocratic Oath) 71 190 3.32°
o <21 298 3.30
A book's title 7] 190 316
. . . <21 298 4.35°
A set of ethical principles on the respect for life 7] 190 1.68°
A set of lectures given by world peace activists (e.g. Bertrand Russell, Albert <21 298 3.09
Einstein, Albert Schweitzer) >21 190 3.21

a -t Student, p=0.12 df = 486; b — t Student, p = 0.02 df = 486

df = 486). A detailed breakdown of the answers
distribution is shown in Table 4.

Discussion

The low level of knowledge of Albert Schweitzer
among the researched students of those branch-
es may seem quite surprising due to his presence
in multiple domains of science and art. It was dif-
ficult to characterize, describe or somehow clas-
sify him. A wide variety of his activities slips away
the one-dimensional pattern of thinking. It is not
easy to get acomplete knowledge of a person who
was at the same time a musician, doctor, philos-
opher and theologist, and when needed, also an
architect and carpenter. He was also described
as a peace activist, caretaker and writer. Gerald

who their ideal modern hero was and it was Albert
Schweitzer who appeared to be the first [4]. He is
one of a few people with a wide moral recogni-
tion that in a two-piece book there were almost
a 100 authors representing different continents,
views and political ideas paying tribute to Albert
Schweitzer [4, 12, 13]. However, it is a fact that
the popularity of the doctor from Lambaréné and
the interest in his person have decreased signifi-
cantly. It is partly contributed to the fact that his
values may seem too traditional for the young
generation [4] as well as his language might not
be communicative to the youth. It might be also
owing to an anxiety, when meeting such an ethics
role-model, caused by obvious comparisons.
One might assume that in Western Europe
the awareness of this person is higher due to his
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presence in public life. In those countries there
are many schools (excluding universities, colleg-
es and institutes) which have Albert Schweitzer
as their patron: in Germany — 19, France — 7, the
Netherlands — 5, the USA — 3 [14]. The data is
incomplete, however, even the above-mentioned
numbers would cause a higher level of aware-
ness of Albert Schweitzer. In Poland there is one
school: Gimnazjum i Liceum Ogdlnoksztatcgce
Ewangelickiego Towarzystwa Edukacyjnego im.
Alberta Schweitzera [Albert Schweitzer Junior
High and High Schools curated by the Lutheran
Education Association] in Gliwice. Many research
and academic institutions in the world use Albert
Schweitzer's name and promote his works: the
Albert Schweitzer Institute of Chapman Univer-
sity (California, the USA), the Albert Schweitzer
Institute of Quinnipiac University (Connecticut,
the USA), the Albert Schweitzer International
University (Madrid, Spain) with its branches in
Switzerland and Argentina and Association Inter-
nationale pour I'Oeuvre du Docteur Albert Sch-
weitzer de Lambaréné (AISL) — widely known as
the International Schweitzer Foundation.

The low awareness of Albert Schweitzer in
Poland is mostly contributed to the history of the
country and this person's life story. Henryk Gaert-
ner, who contributed the most to spread Sch-
weitzer's ideas in Poland, believes that “Poland's
distance from Lambaréné, long-term and multiple
socioeconomic difficulties of the post-war period
in our country, and also Schweitzer's turbulent
story, as well as (...) many obstacles in West-East
relationships did not create good grounds (...) for
free dissemination and deeper understanding of
his ideas and works [in Poland]" [10].

Thequestion"Whowas Albert Schweitzer", giv-
en in the questionnaire, was quite a challenge for
the respondents as they were unlikely to be sure
what type of activities were linked with this name.
Even more, to give a correct answer, one would
require references to many fields and domains
he contributed to. On the one hand, it mmight
be surprising but on the other, also researchers
and scientists sometimes find it difficult, not to
answer who he was, but rather to describe who
he predominantly was. Alfons Skowronek refers
to this discussion as follows: “Ten years ago, in
1975, in Warsaw an intradisciplinary symposium
was organised to celebrate the 100th anniver-
sary of Albert Schweitzer's birth. During the con-
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ference | had an opportunity to present my work
on Albert Schweitzer as a theologist. | claimed
that (...) he was in fact mainly a great theologist.
However, a lively discussion (...) informed me
that Schweitzer was predominantly the greatest
and most current social ethicist. Another partici-
pant to this discussion pointed out that he was
(...) mainly an extraordinary peace activist. Some
philosophers were proponents of the view that he
was a philosopher and writer above all other qual-
ities. Then a person dealing with medicine named
Schweitzer an exemplary doctor with a true call-
ing. Lastly, there was a musicologist who defend-
ed the opinion that for music passionates Sch-
weitzer is only associated with studies of Bach
and perfect organs' mastery" [15].

In today's world Schweitzer ideas seem to be
very relevant and valuable not only in medicine,
but also in philosophy. Zbigniew Filar believes
that “it is a challenge to the medicine of our times,
and as such so often accused of losing its great
humanistic ideas and going towards the soulless
technology” [10].

The humanity in our geopolitical situation
needs Schweitzer's ideas. As his concern of the
human race was expressed in his speeches on
peace and the crisis of culture, rooted, accord-
ing to Schweitzer, in thoughtless technologi-
cal advancements [16]. He believed that those
advancements should be accompanied by ethi-
cal development of humanity as the lack of it may
cause the main ideas of humanism to perish. He
was convinced that the renaissance of culture is
only possible when a person is appreciated as
a thinking being, functioning in society as a sen-
sitive moral subject [17]. Among three areas of
progress that he enumerated: development of
knowledge, skills and spirit — the last one was
considered to be the most important for him [16,
18]. He was concerned about human race and
wrote, referring to the spiritual and ethical state
of modern societies: “On many occasions | had to
conclude that the public opinion does not reject
openly-expressed de-humanising ideas, but
instead, it tolerates them and de-humanised poli-
cy of states and nations is applauded as effective"”
[3]. Those fears seem to be worryingly and dan-
gerously relevant today. Progress, and the knowl-
edge that comes along with it, detached from the
ethical development is, according to Schweitzer,
not useful in life and lacks deeper meaning [19].



Looking at Schweitzer's ideas from an anthro-
pological angle, it may point us to some important
issues: Firstly, they show well how a group of indi-
vidual subjects comes together as a population
defined by cultural features. Secondly, it helps to
understand the purpose of his ideas and activities
in light of the theory of culture. Thirdly, what seems
to be the most important (in the context of the cur-
rent multilayered crisis), it helps to understand the
significance of culture's constructs for the future
and sustainable growth of the modern societies.
It is all possible mainly due to the consistency and
universal applications of Schweitzer's ideas [20].

Conclusions

The awareness of Albert Schweitzer and his works
in Poland, despite some educational effords, is
very low also among the students doing various
medical degree, who should be guided by his bio-
philic principles in their professional lives. The
current situation is related to Poland's historical
and religious and cultural backgrounds. Although
the ideas of Albert Schweitzer are quite popular in
the countries influenced strongly by the Lutheran
religion, as well as they are present in curricula in
schools and also in pop-culture, the Polish real-
ity is different. Despite the first wave of recogni-
tion in the 60—80s, the memory of Schweitzer, his
works and ideas is fading away. In 1947, The Life
Magazine named Albert Schweitzer "the greatest
man in the world" [21]. We can just hope that his
greatness shall not be forgotten.
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ABSTRACT

Introduction. Dental and occlusal anomalies constitute a very common disorder of the mastication organ.
Aim. The objective of this work was to analyse papers published over the last decade on the prevalence of

the mastication irregularities in Poland and elsewhere.

Material and Methods. The work analyses 22 publications, i.e. 6 papers on disorders in children and ado-
lescents in Poland and 16 papers discussing such abnormalities elsewhere.

Results. Prevalence of malocclusion in the population of children and adolescents in Poland fluctuates
between 52.5% and 88%, depending on the region. As regards scientific works published abroad, malocclu-
sion oscillates between 33% and 95.6%, depending on the country.

Conclusions. Occlusal defects are diagnosed in children and adolescents both in Poland and elsewhere
and the prevalence of the mastication anomalies depends neither on race nor on ethnic origin.

Keywords: dental and occlusal anomalies, mastication organ disorders, children, adolescents.

Introduction

The outcomes of numerous studies conducted in
Poland and abroad show unanimously that den-
tal and occlusal irregularities are a very common
disorder of the mastication organ. The mastica-
tion organ, also called the stomatognathic sys-
tem, constitutes a morphological and functional
system in which the morphological elements of
the craniofacial area, controlled by the central
nervous system, participate in numerous func-
tions, such as: mastication, preliminary digestion,
swallowing, breathing, articulation of sounds and
expression of the emotional sphere. Negative fac-
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tors affecting the development of the mastication
organ may result in mastication anomalies.

Aim
The objective of this work is to analyse the papers
published over the last decade on the prevalence

of the mastication irregularities in Poland and
elsewhere.

Material and Methods

The analysis covered the publications available
in Polish and foreign medical data bases. Finally,



6 papers discussing the prevalence of dental and
occlusal defects in children and adolescents in
Poland (Table 1) and 16 works on such disorders
in children and adolescents abroad, were select-
ed (Table 2).

Results

In the mafopolskie province, a group of 190
ten-year-olds was examined. Malocclusion was
identified in 88% of the subjects, of which dis-

tocclusion accounted for 25.8% [1]. In a group
of 9-11-year-olds, composed of 128 subjects
from the region of Lublin, dental and occlusal
irregularities were diagnosed in 59.4% [2]. In the
zachodnio-pomorskie province, the assessment
of the occlusion in 12-year-olds revealed maloc-
clusion in 56.6% of the subjects [3]. In the same
year, a group of 600 subjects aged 13-15, was
examined in Biatystok. Every age group com-
prised 200 subjects. Malocclusion was diag-
nosed in 64.5% of the 13-year-olds, 67.5% of the

Table 1. Prevalence of dental and occlusal anomalies in children and adolescents in Poland based on selected literature

Nr  Year Authors Voivodeship Number of subjects  Age in years Malocclusions in %
1 2007 Ziemianska-Maczek matopolskie 190 10 88%
2 2009 Warszetal. matopolskie 128 9-11 59,4%
3 2009 Rojeketal. pomorskie 120 12 56,6%
200 13 64,5%
4 2009 Grodzka et al. podlaskie 200 14 67,5%
200 15 66,5%
5 2012 Kozanecka et al. Slaskie 1871 7-18 52,5%
6 2014 Osmolska-Bogucka et al. 100 9-12 82%

Table 2. Prevalence of dental and occlusal anomalies in children and adolescents worldwide based on selected literature

Nr  Year Authors Country Number of subjects  Age in years % of malocclusions
1 2007 Marques et al. Brasil 600 13-15 47,3%
2 2007 Gelgoretal. Turkey 2329 12-17 65,2%
50% increased overjet
3 2009 Martinsetal. Brasil 264 10-12 3313%212222 dlg?/zlr(t))(i:te
22,3% classe 1l maloc
4 2009 Sidlauskas et al. Lithuania 1681 7-15 84,6%
5 2012 Bourzgui et al. Maroko 1000 8-12 84,2%
6 2013 Bugaighisetal. Libya 343 12-17 95,6%
7 2013 Kumaretal. India 1200 10-15 53,7%
8 2013 Laganaetal. Albania 2617 7-15 ;‘g;; (fl'::ss: |I| mll‘;cc
48,30% classe | maloc
9 2013 Reddy et al. India 2135 6-12 13,9% classe Il maloc
11,8% sttoczenia
10 2014  Akinis et al. Nigeria 620 13-20 A2 i Dol
6,3% classe Il maloc
11 2014 Al- Zubair Jemen 3003 12 36,6%
67% classe I maloc
12 2014 Nguyenetal. Vietnam 400 12 and 18 36,3% increased overjet
26,3% increased overbite
13 2014 Kumaretal. India 985 6-13 33%
% no data,
14 2014 Perilloetal. Italy 516 13 cr‘;‘sesf“b‘i’tse‘;qua‘:;‘:al
crowding
15 2015 Hannaetal. Lebanon 655 6-11 (305 GIEES [l
20% classe Il maloc
16 2015 Feldens et al. Brazil 704 12-13 69,6%
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14-year-olds and 66.5% of the 15-year-olds. Dis-
tocclusion accounted for 51.4% and dental anom-
alies for 39.4% of all of the subjects [4]. In the
group of 1,871 of children and adolescents from
the Silesia region, aged 7-18, malocclusion was
identified in 52.5%. The most common defect was
distocclusion [5]. In the group aged 9-12, maloc-
clusion was detected in 82%, the most common
defects being: crossbite (39%) and distocclusion
(37.7%), whereas dental abnormalities accounted
for 70.7% [6].

The results of the research worldwide show
that the mastication anomalies are a common
irregularity and affect entire populations. Preva-
lence of dental and occlusal anomalies does not
depend on ethnic origin or social and economic
situation.

In Brazil, a group of 600 children aged 13-15
was examined. Dental irregularities were iden-
tified in 47.3% of the subjects [7]. In the group
aged 10-12 (264 subjects), class | defects were
diagnosed in 47.7%, increased overjet in 50% and
increased overbite in 36.7%, whereas class Il
defect, i.e. distocclusion, in 22.3%. Dental defects
were observed in 62.5% [8]. In the southern Brazil,
a group of 704 teenagers was examined, of which
69.6% had mastication problems, unsatisfactory
aesthetics of the dentition, increased overjet and
dental irregularities in the upper dental arch [9].

Studies on the prevalence of dental anomalies
among the populations of the Middle East have
indicated that in Turkey, in a group of 2,329 chil-
dren aged 12.5-17.4, the most common irregu-
larity was malocclusion class Il division 1, with
increased overjet and overbite (i.e. from the
group of distocclusion defects) and the dental
anomalies in the anterior section were identified
in 62.5% of the population [10].

In Yemen, the need for orthodontic treatment
was assessed in a group of 3,003 12-year-olds —
36.6% of them were found to require such a ther-
apy. Anomalies in the anterior sections of the
mandible and maxilla were identified in 33.3% of
the cases [11]. In Lebanon, a group of 655 pupils,
aged 6-11, was examined. Class | defects were
diagnosed in ca. 75%, class Il defects in 20% [12].

The research conducted in Africa revealed the
most common to be class | defects, increased
overjet and overbite. The prevalence of maloc-
clusion and the need for orthodontic treatment
was assessed in the Moroccan children aged
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8-12. The research comprised 1,000 school chil-
dren. Malocclusion class | was observed in 61.4%,
whereas class Il defects were diagnosed in 24%.
Overjet of 1-4mm was confirmed in 63.8% cas-
es and increased overbite was identified in 23.6%
of the subjects. 84.2% of the children required
orthodontic treatment [13].

In Libya, the study covered 343 children aged
12-17. Malocclusion was diagnosed in 95.6% of
the subjects: class | defects were found in 66.5%,
class Il in 25.4%, dental anomalies in the upper
dental arch were detected in 13.9%, whereas
the lower arch defects accounted for 12.2% [14].
Among 620 Nigerian teenagers, aged 13-20,
class | defect was diagnosed in 80.3%, class Il in
6.3% and dental anomalies in the upper arch in
14.4% [15].

Other studies on dental abnormalities con-
ducted in Europe demonstrated a high percent-
age of occlusal anomalies. Of 1,681 Lithuanian
pupils, studied in three age groups (7-9, 10-12
and 13-15 years old), malocclusion was diag-
nosed in 84.6% of the subjects. The most common
defect was class | (68.4%) and dental anomalies,
i.e. 44.1% in the upper arch and 40.3% in the lower
arch. Distocclusion defects — class Il — occurred
in 27.7% of the cases [16]. As regards the studies
conducted on 2,617 Albanian children aged 7-15,
malocclusion class | (40.4%) and class Il (29.2%)
dominated [17]. In Italy, 516 pupils, aged 13, were
examined. Dental defects, crowding and cross-
bite, were found to be the most common [18].

As regards Asia, in India the prevalence of
malocclusionin children aged 6—12 was assessed
in a group of 2,135 subjects. Class | defects were
identified in 48.3%, class Il in 13.9% and crowding
of the lower teeth in the anterior section in 11.8%
[19]. In a different region of India, the study cov-
ered the pupils of 5 schools, aged 10-15. Maloc-
clusion was identified in 53.7% of the cases.
Class | defects were observed in 75.2% and class
Il in 23%. Overbite was assessed as increased
in 27.7% and overjet in 25.1% [21]. The examina-
tion of the Indian children from the Maharashtra
region, aged 6-13, showed malocclusion in 33%
of the subjects (Kumar et al. 2014). In a group of
200 Vietnamese pupils, aged 12, and a group of
200 pupils, aged 18, class | defect was diagnosed
in 67% jointly in both groups, class Il defect in
17.5%, increased overjet in 36.3% and increased
overbite in 26.3% (Nguyen et al. 2014).



Conclusions

The analysis of the outcomes obtained by the
quoted authors allows us to draw the follow-
ing conclusions: occlusal defects are diagnosed
in children and adolescents both in Poland and
elsewhere and the prevalence of the mastication
anomalies depends neither on race nor on ethnic
origin.
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as a global trend in healthcare
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ABSTRACT

Human-centered design describes a process and methodology that begins and ends with accommodat-
ing the needs and desires of our end users — the patients, families, providers, and other stakeholders, who
each play a crucial role in the innovative healthcare creation process. Based on the desktop research it was
found that human-centered design methodologies and tools are trending in the different fields and areas of
healthcare design systems. It was found that customer-centric approach is the key fact of innovation crea-
tion process whether it is product or service, technology or organization level. The conclusion is that it is
time for healthcare to start solving real people problems by implementing the human-centered approach
in order to achieve high results and create innovative solutions that will match their customers and stake-

holders needs and desires.

Keywords: human-centered design, innovation, patients.

Introduction

Successful future healthcare systems should
have the ability to innovate in delivering servic-
es that cut across organizational, political, geo-
graphical and sectorial boundaries, whether they
are private or public. In the modern world, when
the industries are falling, and rapid technolo-
gy innovations are changing both business and
social world, the need of flexibility and innovation
in the sectors are the key for their long-term exis-
tence. The importance of constant innovation
and improvement are also crucial for the health-
care system long-term persistence. The system
has to change their archaic management and
functional concepts and implement flexible and
lean methodologies such as Design Thinking and
User Experience Design. “The god news is that
healthcare is not alone in facing this challenge of
developing board-based competency and capac-
ity to innovate within complex systems. High-
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ly competitive and rapidly evolving industries,
such as customer electronics, have succeeded in
doing so by identifying and understanding cus-
tomers latent needs, and challenges as the basis
for developing executive and marketable solu-
tions that meet customer expectations” [1]. There
is a strong believe based on facts and the history
of the sectors that health care both in public and
private sector has to apply technological, product
or systematic innovative changes that will deliver
seamless, compelling, and effective stakeholder
and user experiences. In this article | will consider
the current and potential future value that Design
Thinking and User Experience Design may offer
healthcare management to improve their flexibil-
ity and inattentiveness.

Definition

User Experience (UX) and Design Thinking are
the common and popular concepts and theories



existing in both business and social world that
are so closely related to the practical world, that
researchers often says that there is no theoretical
body staying behind these concepts. But every
single concept has its own definition whether it
comes from the theoretical or practical world. It
is also crucial to realize that these three concepts
are different, and nowadays in the modern world
most of the people do not see and notify the dif-
ference between theme, using the theme as one
core concept of human-centered design in every
field of business and social life. There also is
some true cause every single concept mentioned
above is the part of a human-centered design.

To understand the difference between these
concepts and their implementation in the real
world it is key to understand the definition of
every single one separately. As it was mentioned
above, all of these concepts are mostly popular-
ized as a part of human center design approach.
In the ISO 9241-210 definition, human-centered
design is ,an approach to systems design and
development that aims to make interactive sys-
tems more usable by focusing on the use of the
system and applying human factors/ergonom-
ics and usability knowledge and techniques” [2].
The definition focus on the interaction, system
and human needs which are also a crucial part of
user experience and design thinking. In his book
Change by Design, Tim Brown, CEO of IDEO, lead-
ing Design Thinking consulting agency, describe
Design Thinking as "“a discipline that uses the
designer's sensibility and methods to match
people's needs with what is technologically fea-
sible and what a viable business strategy can
convert into customer value and market oppor-
tunity” [3]. On the other hand, professor of form
theory and head of the Industrial Design depart-
ment Paul Hekkert define user experience as "the
entire set of affects that is elicited by the inter-
action between a user and a product, including
the degree to which all our senses are gratified
(aesthetic experience), the meanings we attach
to the product (experience of meaning), and the
feelings and emotions that are elicited (emotional
experience)" [4]. The complexity of terminology
and problems with its use, perfectly explain Don
Norman, previous Apple Computer manager and
world-famous designer and researcher. In his
book, he explains his effort as follows: "I invent-
ed the term because | thought human interface

and usability were too narrow. | wanted to cover
all aspects of the person's experience with the
system including industrial design, graphics,
the interface, the physical interaction, and the
manual. Since then the term has spread widely,
so much so that it is starting to lose its mean-
ing... user experience, human centered design,
usability, all those things, even affordances. They
just sort of entered the vocabulary and no lon-
ger have any special meaning. People use them
often without having any idea why, what the word
means, its origin, history, or what it's about” [5].
As Don Norman marked in his vast definition of
user experience, people often use different con-
cepts to name the process of applying human
centered design methods into business and
social interaction processes and situations. The
same situation is in the healthcare, there is no
difference if the researchers using terms Design
Thinking or User Experience Design, applying
universal values from both concepts into real-life
problems. The same sort of thinking is observed
in the Design Thinking: Past, Present and Pos-
sible Futures article in which authors comment
that "As social constructionists, we regard an
approach that begins with the question, 'What
is design thinking?' as an essentialist trap. We
do not believe that there is a unique meaning of
‘design thinking’, and accordingly, we should not
look for one. Instead, we look for where and how
the concept is used in different situations, both
theoretical and practical, and what meaning is
given to the concept” [6].

Current situation

“In healthcare, Design Thinking has been carried
out as a method for improvement work and inno-
vation within different organizations in recent
years, primarily in the United States. The purpose
of using Design Thinking and how it has been
implemented varies, but usually, the work is ori-
ented towards product development, process
improvement, or redesigning patient or employ-
ee experiences"” [7]. Context of Design Thinking
using in healthcare organizations is the very base
for the trend in Design Thinking and User Expe-
rience Design approaches to solving problems
in case of products, services, technologies and
management. Following organizations that suc-
cessfully implemented Design Thinking into their
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roots, we can easily notice the key trends and
functions of Design Thinking and User Experi-
ence Design approaches being implemented onto
the organizations.

>

Implementation of Design Thinking tools and
methods into strategic and operational prob-
lem solving learnt by employees and man-
agers. This approach has been made by GE
Healthcare. The aim of the company was to
equip the employees with tools to manage
problem-solving with much more imagina-
tion and creativity than before. The organi-
zation has had much focus on Six Sigma as
a method of improvement but want to change
focus from only operations efficiency towards
“imagination at work". The new approach
implementation tends to be difficult for
some, much due to the discomfort included
in rethinking the ways of working and regard-
ing yourself as a designer of the organization.
The results from their increased design activ-
ity have been described as a booster of inno-
vation and thus the bottom line [8].

Creation of new business units and services in
the organization using Design Thinking tools,
and methods. This approach has been made
by Memorial Hospital of South Bend. In 2002
they turned to IDEO (a worldwide known con-
sulting agency in the field of Design Thinking)
to get help regarding developing a new heart
and vascular center for the hospital. In the
first part they observed and analyze custom-
ers, technology and competition. In the sec-
ond phase called "Deep Dive", series of three,
two-day gatherings focused on brainstorming,
visualising and ideation process. The “Deep
Dive" activities acted as an eye opener for the
involved from the hospital: "l look deeper and
see things I've never seen before... how people
really interact with each other.” Finally, sever-
al problem/improvement areas were isolated
and addressed, that incrementally help the
Hospital in the creation of the new business
unit of the organization [9].

Creation of centers and incubators for new
ideas to be evolved to become ready for incor-
porating into the care delivery. This approach
has been made by Mayo Clinic. In 2008 they
set up their very first bridge between Human
Centered Design methodologies and medi-
cal practice. Their Center for Innovation uses
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structured methodologies to increase the
work of innovation and acts as an incubator
for new ideas to be evolved to become ready
for incorporating into the care delivery. The
Center for Innovation has an in-house lab
where observations, interviews and research
of patients, relatives and “traditional consum-
ers" are made. Further, they work with visual-
ization, modelling, prototyping and testing of
possible healthcare delivery solutions [10].
Better patient needs and expectations under-
standing, assessment and implementation of
the human-centered approach. This was the
way Chief Andrew Isaac Health Clinic in Fair-
banks used Design Thinking methodology to
understand the patients as well as the prob-
lems and conditions. The designers went out
to see how the people lived in order to under-
stand their culture, sense of community and
expectations for a healthcare provider. Fur-
ther, they did extensive work on understand-
ing the problems and conditions in the former
facility. This work resulted in an entirely new
model of how to deliver care to the patients in
the new facility [11].

Implementation of the Design Thinking
methods as the basis for creating innova-
tion oriented strategies. This approach has
been made by Kaiser Permanente the larg-
est managed care organization in the United
States. Together with IDEO in 2003, their set
up a small team working with a DT approach
with the expressed purpose to develop better
and more efficient processes for some of their
high-value activities. Through appropriation
of a human-centered design process closely
related to IDEQ's framework, they undertake
carefully chosen projects and improvement
areas aiming to improve the care experience
for the patients and work experience for the
employees [12].

Empathy development by bringing together
healthcare stakeholders, employees, manag-
ers and patients. This approach was made by
Cleveland Clinic. They create an annual event
"Patient Experience Summit” which brings
together patient experience leaders, health-
care CEOs, innovators, nursing leaders, policy
makers, major stakeholders, industry experts
and patients who are committed to not just
the patient or caregiver experience, but also



the human experience. The theme of this
year's three-day inter-professional confer-
ence is Empathy Where You Are and features
expert speakers, panel discussions and work-
shops representing multiple healthcare pro-
fessions and disciplines engaged in explor-
ing innovative ways to demonstrate empathy
and provide value to patients and caregivers
throughout their journey of care. As caregiv-
ers, improving the patient experience is our
collective responsibility. Success comes from
the ability to work together, network, share
best practices and challenge each other to
identify new ways to practice [13].
Implementation of the Design Thinking meth-
odology to planning and creation the whole
new part of the organization (a new hospital).
This approach was held at Stanford Hospital.
SHC administrators have also incorporated
design thinking into planning the new Stan-
ford Hospital, scheduled to open to patients in
2018. Recently, SHC staff used design think-
ing to complete a plan to redesign two nurs-
ing units in the current hospital to serve only
patients with cancer. "Patients and their fami-
lies were involved from the start,” said Helen
Waters, a design and innovation leader with
Stanford Health Care. "We wanted to know
what they needed and what they felt was
missing."” The process included seven months
of conducting interviews and tabletop exer-
cises and simulating actual work routines in
the proposed layouts of the nursing units to
be redesigned [14].

Using Design Thinking methodology to devel-
op new tools and technologies that can help
healthcare users getting knowledge and cre-
ating their own highest quality expected expe-
rience. This approach was made by MedStar
Health working with a Bethesda-based tech
startup firm, Mytonomy, to pioneer a novel
approach to patient education that delivers
individualized instruction through a unique
microlearning software platform that can
be accessed from anywhere via the inter-
net. Based on a highly successful pilot with
interventional cardiology patients at Med-
Star Washington Hospital Center, MedStar
and Mytonomy announced today that they
are expanding the project to cardiovascular
patients across the system and will be adding

new learning modules to address other types

of procedures and conditions [15].
> In order to innovate in health care, there is

a strong need to redesign how medical uni-

versities train and teach doctors of the future.

This approach was made at Thomas Jefferson

University. As Stephen Klasko, an MD with an

MBA, who is CEO of Jefferson Health System

and Thomas Jefferson University says, "We

take students during their first year of medical
school, and we teach them design methodol-
ogy. This involves empathy, rapid prototyp-
ing and iteration, and we teach them before
they enter their pre-clinical years how to solve
health care problems through design meth-
odology — to really think outside the box and

become creative problem solvers” [16].

All of the examples mentioned above show
that Design Thinking and User Experience Design
is a huge trend in the world healthcare nowa-
days. Unfortunately, when we would like to reach
of these methods implementation examples in
Poland it will be hard to find it. In our local health-
care systems, there are almost no examples
information about successful implementation
of Design Thinking or User Experience Design.
There are only a few cases of Polish companies
working on a product or service using Design
Thinking methodology. One of the examples is
Husarska Design Studio. Using Design Thinking
methods and tools they designed in cooperation
with rehabilitation specialists an innovative reha-
bilitation robot Luna EMG for a foreign contractor
EGZOTech [17]. There is still huge perspective on
implementation of this trend in Polish healthcare
reality.

Future trend predictions

It is crucial to understand that in the near future

Human Centered Design methodologies will

become the main triggers of innovation in health-

care. These innovations will appear in three dif-

ferent sections:

> Products & services. Soon we will see more
innovations created by Design Thinking
approach than ever before. New products and
services will be developed on the basis of the
user center design approach. The users will
be deciding, whether the product or service
match their needs or not. As an example of
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Design Thinking approach implementation in
new products and services creation is an idea
of a young Hungarian designer, Adam Mikl6-
si to redesign the traditional ECG Holte. He
faced the challenge of using a great technol-
ogy in minimum size and applying some kind
of patches onto various skin types for a longer
period of time. The result is a colorful, water-
proof and minimally-sized wearable design
called the Dab, which is easy to apply on the
body and results in accurate measurements.
The future will bring more and more solu-
tions where designers and healthcare profes-
sionals work together. And as patients will be
the point-of-care and people will take care of
themselves better — we need the successful
symbiosis of the two fields more than ever
before.

Teaching process. In the rapidly changing
world, the need to innovate and change dra-
matically increase. There is a strong need in
the medical university students teaching pro-
cess change. According to Matthew Trow-
bridge, MD, an associate professor of emer-
gency medicine at the University of Virginia
School of Medicine, design thinking is one
way to prepare students for a career charac-
terized by change. "Health care is changing
so fast that for a first-year medical student,
it's almost impossible to predict what clini-
cal care will look like during their career." He
called it "almost irresponsible” to not provide
students with a structured response to man-
age change [19].

Technology. The technology will profoundly
change how the modern healthcare and medi-
cine is working on. This does not have to be
advanced science. As an example of Thomas
Jefferson Medical University students show,
we can use the technology we have today to
change the products and services of tomor-
row. Dr Ku, an emergency medicine doctor, and
his colleagues introduced a course that pairs
medical students with architecture students.
The group is using design thinking to develop
a digital mapping tool that uses GPS-like soft-
ware to understand how patients, doctors and
nurses move about and interact in the emer-
gency room, with the aim of improving com-
munication and decreasing wait times [20].
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> Organization. Hospitals and medical centers
as an organizations are also forced to change
by their patients and staff working there.
The change is urgent, that is why developing
patient-centered experience it the key step to
change the entire organization. This tailored,
human-centered approach to problem-solv-
ing is the foundation of design thinking. Hos-
pitals versed in design thinking would identify
this general challenge and then assign a team
or task force (ideally a multidisciplinary one)
to spend weeks or even a few months study-
ing the patients it affects. The team would use
qualitative research methods, such as sur-
veys, focus groups, and observations, to bet-
ter understand people's experiences [21].

Summarize

There is no doubt that Human Centered Design
methodologies are significant trends in the
healthcare system improvement and innovation.
There are a dozen examples how Design Think-
ing and User Experience Design can make a posi-
tive and significant impact on the whole industry.
There are many more examples that can be the
finest proof of Human Centered Design method-
ologies as an innovation catalyst in healthcare.
Cases mentioned in this article are just a few of
the vast spectrum of methodology capabilities in
innovation creation and implementation.
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ABSTRACT

Obesity and the metabolic syndrome caused by it constitute one of the biggest health issues of the 21st
century. However, a problem of “a concealed form of obesity” — metabolic obesity with a normal body
weight, which manifests clinically through the occurrence of metabolism disorders related to obesity
among people with a normal body mass index — was pointed out in the 1980s. This affliction entails simi-
lar health consequences and causes many more problems in diagnosis and early treatment because a lack
of obesity does not make doctors search for the traits of metabolic syndrome among seemingly healthy
patients. The aim of this study is to present a proposition of diagnostic criteria for this disease in the his-
torical perspective and to consider the possibilities of their use in everyday clinic practice.

Keywords: metabolically obese normal weight, metabolic syndrome, diagnostic criteria

Introduction

The obesity and metabolic syndrome related to it
constitute one of the biggest health threats of the
21st century. For many centuries, researchers have
been searching for the reason for this issue and,
first of all, for effective treatment methods. Howev-
er, it was noticed in the 1980s that excessive body
mass cannot be a basis for the development of all
troubles related to metabolic syndrome. A concept
of a metabolically obese normal weight (MONW)
was created. This occurs among people with an
appropriate Body Mass Index (BMI) value and is
typified by a combination of metabolism disorders
characteristic for obese people with metabolic
syndrome. Taking into consideration the fact that
in the population of "healthy people”, the percent-
age of the total number of MONW subjects may
concern even up to 30%, some efforts were under-
taken in order to identify this disease [1].
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The first criteria for identification of metabol-
ic syndrome among non-obese people was pro-
posed in 1998 by Rudermann et al. [1]. A system
composed of 22 traits was created on the basis
of the analysis of earlier research. Each of them
was marked with a numerical value (Table 1). The
Metabolically Obese Normal-Weight (MONW)
was supposed to be recognised when the sum
of those values reached 7 points. This system
seems to be easy to use in everyday practice,
although it requires the use of the results of bio-
chemical tests that are rarely conducted among
non-obese people [2].

Further criteria of the MONW diagnosis were
based on the indices of carbohydrate metabolism
disorders and insulin resistance, adipose tissue
content in the organism and also with the use of
the criteria of metabolic syndrome (Table 2).



Table 1. MONW identification criteria according to Ruderman et al. [2]

Examined parameter

Indicated abnormality

Number of points

25-27 kg/m? 2
BMI 23-25 kg/m? 1
Women Men
Waist circumference >76.2cm >91.4cm 2
71.1-76.2 cm 86.3-91.4cm 1

Weight gain after 18 years of age.

Weight gain after 21 years of age.

Interview concerning  >4kg
the body mass >8kg
>12kg
IFG
. Gestational diabetes
Glucose concentration 6T

Type 2 diabetes

100-150 mg/dl

Triglyceride

concentration >150 mg/d|

> 150 mg/dI + HDL < 35 mg/dI

Uric acid concentration > 8 mg/dl

125-140/85-90 mmHg

Blood pressure +140/90 mmHg

Ischemic heart disease < 60 year of age

Medical hist -
edical history Polycystic ovary syndrome

Ischemic heart disease < 60 year of age

High blood pressure < 60 year of age

Family history Hypertriglyceridemia

Type 2 diabetes, IGT

Low birth weight < 2 kg

Predisposing factors

Low physical activity < 90 min. of anaerobic exercise/week.

NINWWININBARIWIN = INWIN = ABRWNWN|—

High-risk ethnic group

—_
|
w

IFG — impaired fasting glucose; IGT — impaired glucose tolerance; HDL - HDL-cholesterol fraction

Carbohydrate metabolism and
insulin resistance

The problem of MONW's characteristics was
elaborated by Dvorak's team. He defined MONW
on the basis of a BMI below 26.3 kg/m with co-ex-
isting insulin resistance (determined by means of
the euglycemic clamp technique). The glucose
utilisation at a level of 8 mg/min/kg of the Fat Free
Mass (FFM) was adopted as the boundary value
[3]. A disadvantage of this method is a necessity
of carrying out the euglycemic clamp technique
examination, which is technically difficult and
labour intensive, thereby unsuitable as a tool to be
applied in everyday practice [4]. The next attempts
aimed at identification of the above-mentioned
disorder were undertaken by Molero-Conejo et al.
who proposed the recognition of MONW based on
body mass index values below 27 kg/m?, ipso fac-
to, taking into consideration slightly overweight
people and a fasting insulin concentration above
84 mmol/I [5]. The MONW diagnosis proposed by

Goodpaster et al. was based on the same con-
cept. It adopted BMI values below 25 kg/m?* and
the co-existence of impaired glucose tolerance
evaluated by means of an Oral Glucose Tolerance
Test (OGTT) and, as a result, making these criteria
more realistic to use in everyday practice [6]. An
equally simple method was proposed by Canus
et al. who recognised MONW on the basis of the
same BMI values and the Homeostasis Model
Assessment (HOMA) insulin resistance index
above 1.69 [7]. It is quite strict criterion because
in customary assessment, insulin resistance is
recognised only at the value of 2.5. The authors
considered though that among people with a nor-
mal body mass, we can observe a clinically signif-
icant reduction of the tissue's sensitivity to insu-
lin already in the case of much lower values [4]. It
is also worth mentioning a proposal of Succurro
et al. who, just like his predecessors, assessed
the BMI, although they introduced a new index
— Mg, — indicating an average glucose infusion
rate within the last 60 minutes of the examination
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Table 2. MONW recognition criteria according to other authors [4-18, 20, 22-25]

Year Author
1999 Dvorak et al.
2003 Molero-Conejo et al.
2003 Goodpaster et al.
2003/2004 Katsuki et al.
2004 Conus et al.
2004 St. Onge et al.
2006 De Lorenzo et al.

Other criteria
Glucose concentration < 8 mg/min/kg FFM in euglycemic clamp
Insulin concentration 84 mmol/| (fasting)
Incorrect OGTT
Fat tissue in CT > 100 cm’
HOMA > 1.69
Metabolic syndrome criteria according to the NCEP/ATP lI
Percentage of fat tissue > 30%
Two or more of the following abnormalities:
1. High blood pressure
>130/85 mmHg
Hypertension in treatment
2. Higher TG concentration:
> 1.7 mmol/I
3. Reduced HDL level:
M: < 1 mmol/I
W:< 1.3 mmol/I
treatment of this disorder.
4. Higher glucose concentration:
FG = 6.1 mmol/I
Therapy with medicines reducing the glucose level in blood.
5. Insulin resistance
HOMA >5.13
6. Generalised inflammation:
hsCRP > 0.1 mg/I
Percentage of fat tissue < the 95th percentile depending on sex and age
or fat mass index > 8.3 kg/m” for men, 11.8 kg/m? for women
My < 10.2 mg/min. x kgFFM
Percentage of fat tissue
> 33.3% among women
> 23.1% among men
Percentage of fat tissue:
> 35% among women
> 20.8% among men
+ Wildman's criteria
Percentage of fat tissue
> 30% among women
2 20% among men
Metabolic syndrome criteria according the IDF
Sum of values of measurement of fold above the scapula and triceps
muscle > the 90th percentile for a given sex or a percentage of fat tissue:
>30% among women
>23% among men
Ferritin level
>127.03 ng/ml for women
>46.87 ng/ml for men
TyG value
> 8.73 for women
> 8.82 for men
Metabolic syndrome criteria according the IDF

BMI criterion
< 26.3 kg/m’
<27 kg/m?
<25 kg/m*
< 25 kg/m?
<25 kg/m’
<27 kg/m’
<25 kg/m’

2008 Wildman et al. <25 kg/m?

2008 Marques-Vidal etal. <25 kg/m?

2008 Succurro et al. < 25 kg/m’

2010 Romero-Corral etal. <25 kg/m?

2012 Sheaet al. <25 kg/m?

2012 Kim et al. <25 kg/m*

2012 Choi et al. < 25 kg/m*

2013 Madeira et al. <25 kg/m*

2015 Kim et al. <25 kg/m*

2015 Leeetal. <25 kg/m’

2016 Gali¢ et al. <25 kg/m*

the organism. As their predecessors did, they
adopted a BMI below 25 kg/m? as the indicative
parameters, but they took into consideration the
abdominal FM determined by means of com-
puted tomography. The deposit of abdominal

by the euglycemic clamp technique expressed in
mg/min x kg FFM [8].

Fat mass content
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Other diagnostic criteria were proposed by Kat-
suki et al. who initiated a view on the non-obese
patients through the Fat Mass (FM) content in
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FM above 100 cm? was adopted as the boundary
value [9-11]. However, the execution of computed
tomography entails high costs and the exposure



of the patient to ionizing radiation, which excludes
this method from use in everyday practice. In
turn, de Lorenzo et al. assumed that in order to
recognise the Normal Weight Obese (NWO), it
is necessary to determine the BMI value within
the limits of 18—25 kg/m? and the FM content in
the organism over 30% determined by means of
dual energy x-ray absorptiometry (DXA). Admit-
tedly, it is a safer and cheaper method, but it is
still insufficiently available to be used on a daily
basis [12]. The same methods were used by next
researchers, adopting however different cut-off
points. Romero-Corral et al. considered the FM
level above 33.3% for women and 23.1% for men
as increasing the risk of cardiovascular diseas-
es [13]. Similarly, Shea et al. adopted the values
of 35% FM for women and 20.8% FM for men as
boundary values. They introduced though an
additional criterion consistent with the Wildman's
diagnostic criteria presented below [14, 15]. Kim
et al. also considered 30% FM value for women
and 20% FM value for men as decisive, initiating
the use of the measurement of FM content in the
organism by the method of bioimpedance, which
is a far more available and cheaper technique as
compared to the DXA [16]. Marques-Vidal et al.,
while assessing the frequency of NWO occur-
rence in a population of the Swiss, were guided
by the FM content over the 95th percentile or the
value of the Fat Mass index (%FM and BMI ratio) =
8.3 kg/m? for men and 11.8 kg/m? for women [17].
Madeira et al. were assessing the thickness of
a fold above the scapula and triceps muscle, rec-
ognising those people among whom the sum of
these values was above the 90th percentile as the
NWO persons. Alternatively, they were assessing
the percentage of FM in the organism, applying
the limit of 30% for women and 23% for men [18].

Metabolic syndrome criteria

Metabolic syndrome criteria were used for the
first time in the MONW diagnosis by St. Onge et
al. who proposed an assessment of people with
a BMI below 27 kg/m?* according to the criteria
of the National Cholesterol Education Program
Adult Treatment Panel 1l (NCEP ATP lIl), which
assumes the co-existence of at least three of five
of the following disorders:

> waist circumference above 102 cm among

men and 88 cm among women;

» triglycerides concentration in serum over 1.7
mmol/I;
> concentration of HDL fraction cholester-

ol below 1.3 mmol/l among men and below

1.03 mmol/l among women;
> blood pressure over 130/85 mmHg;

»  fasting glucose concentration over 6.1 mmol/I

[19, 20].

In turn, in order to identify the MONW people,
Wildman et al. used the criterion of a BMI below
25 kg/m?, considering the co-existence of two or
more metabolic abnormalities from their own list
as the occurrence of metabolism disorders:
> higher level of blood pressure;
> lipid profile disorders, including a higher triglyc-

erides level and reduced HDL cholesterol level;
» higher fasting glucose concentration;
> insulin resistance (HOMA > 5.13);
> generalised inflammation (hsCRP (high- sen-

sitivity C Reactive Protein) > 0.1 mg/l);
» or treatment of the above-mentioned disor-

ders [15].

A Korean researcher Choi et al. also used the
BMI below 25 kg/m? in the diagnosis of MONW,
and they used criteria of the recognition of met-
abolic syndrome proposed by the International
Diabetes Federation (IDF), considering the co-ex-
istence of three or more of the following issues as
an abnormality:
> waist circumference = 90 cm among men and

= 80 cm among women (for the Korean popu-

lation);

> blood pressure = 130/85 or recognised hyper-
tension;

> hypertriglyceridemia = 1.7 mmol/|;

> reduced HDL cholesterol level among wom-
en < 1.3 mmol/l, among men < 1.0 mmol/l or
treatment in order to increase its level;

» fasting hyperglycemia = 6.1 mmol/l or recogn-

ised type 2 diabetes [21, 21].

Identical criteria were adopted in this year's
research by Gali¢ et al. [23].

Other parameters

In the literature in the area of the diagnosis of
metabolic syndrome with normal body weight, we
can also find proposals of the use of other index-
es — including biochemical. Among others, an
additional correlation between the occurrence of
MONW and ferritin concentration in blood serum
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over 127.03 ng/ml for women and 46.87 ng/ml
for men was stated [24]. A positive correlation
is observed also with the TyG index value (con-
centration of triglycerides x fasting glucose/2)
over 8.73 for women and 8.82 for men [25]. These
parameters may be used to an early MONW rec-
ognition in the future.

Conclusions

It results from the short overview concerning
the criteria of the diagnosis of MONW that the
constant diagnostic element adopted by all the
authors is the Body Mass Index (BMI). However,
there is no common agreement on the boundary
value for increased body mass (range from 23
to 27 kg/m?). In terms of assessment of metabo-
lism disorders, the majority of researchers draw
attention to carbohydrate metabolism or insulin
resistance recognised on the basis of various cri-
teria. The others considered the content and dis-
tribution of fat tissue in the body as the basis for
the MONW recognition [9-18]. The researchers
centred around Rudermann consider metabolism
disorders, i.e. higher triglyceride content, reduced
HDL cholesterol level, higher blood pressure [2,
15, 20, 22, 23] and generalised inflammation [15]
as crucial. It is worth noting that the first crite-
ria (Table 1) also took into consideration a high-
er uric acid concentration, body mass gain as an
adult, predisposing medical history and family
factors, while the most recent studies suggest
a correlation between the occurrence of MONW
and the ferritin level and TyG index [24, 25].

To sum up, despite a great deal of research
conducted so far, it seems necessary to set up
a group of experts in order to prepare uniform
guidelines that will be applicable in everyday
clinical practice.
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ABSTRACT

The article is devoted to lifestyles in the context of health. According to vision of A. Sicinski — lifestyle is
a culturally conditioned way of meeting needs, habits and norms. They regulate the value systems adopted
by an individual or group. Lifestyle is formed by the interaction of widely understood living conditions and
individual patterns of behavior. Behaviors in turn are determined by personal characteristics and sociocul-
tural factors. Lifestyle and health behaviors are shaped throughout a person's life, but its foundations are
formed in childhood and adolescence. The author of the article considers that a key category in the analy-
sis of pro or anti-healthy lifestyle is the free choice of man.

A man can decide how he wants to live and also in what health he wants to live. His choices determine the
way of life. The theoretical basis for discussing in this article the above-mentioned issue will be Sicinski's
concept of so-called homo eligens which is little known, but worthy of dissemination. It is the most impor-

tant part of his theory of lifestyles.

Keywords: life style, health, freedom of choice, patient, humanistic paradigm.

The article is devoted to factors influencing life-
styles in contemporary Poland in the context of
their impact on health. The concept of lifestyle
is a conceptual category that is often found with
such concepts and definitions as a way of life,
a cultural pattern of behavior, values and atti-
tudes.

In the literature, there are many definitions of
the lifestyle. For example, according to A. Tyszka,
it is a culturally conditioned way of life, a model
of life, a motive of action, a hierarchy of values,
a directive and a means of their implementation.
The lifestyle consists of a syndrome of subjective
factors (e.g., aspirations) and objective factors
(e.g., economic conditions). It expresses the bal-
ance between aspirations, awareness of needs,
preferences and the possibility to satisfy needs'.

' A. Tyszka, Uczestnictwo w kulturze. O réznorodno$ci
styléw zycia, Warszawa, 1971, p. 87.
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In turn, according to B. Fatyga, lifestyle is
a culturally conditioned way of meeting needs,
habits and norms. It is regulated by value sys-
tems adopted by individuals and groups. It mani-
fests as an entirety of processes with multi-fac-
eted, internal structural relationships. It means
a specific set of daily behaviors of members of
a certain community. They reflect their position
enabling social identification®.

According to another author — A. Sicinski —
lifestyle is a culturally conditioned way of meet-
ing needs, habits and norms. They regulate the
value systems adopted by an individual or group.
Lifestyle is formed by the interaction of widely
understood living conditions and individual pat-

? B. Fatyga, Rzeczy i ich miejsce w konsumpcyjnym stylu

zycia. Antropologia wspétczesnosci. Animacja dziatan
lokalnych, Uniwersytet Warszawski; retrieved from: http://
www.antropologia.isns.uw.edu.pl; access: 30.10.2017.



terns of behavior®. Behaviors in turn are deter-
mined by personal characteristics and sociocul-
tural factors. Their patterns and standard reac-
tions are transmitted to human in the process of
his socialization. It decides on his lifestyle.

Taking into account the elements of the above
definitions, for the purposes of this article, in
some simplification, | assume that the concept
of lifestyle means a culturally conditioned way
of meeting needs, habits and norms. It is defined
by value patterns accepted by individuals and
groups. In terms of my interests, they define their
attitude to health.

Lifestyle and health behaviors are shaped
throughout a person's life, but its foundations are
formed in childhood and adolescence. The pro-
cess of its formation can be observed both at the
individual level, i.e., a particular human being, and
at the social level.

Different social groups that implement dif-
ferent lifestyles represent certain segments of
the social structure, and thus also certain sta-
tus features, including the economic position.
The systems of these values are fundamental to
the distinction between lifestyles at different lev-
els of stratification. According to B. Fatyga they
are called the principles of styles®. By transform-
ing these principles into an individual level, they
allow the implementer of life to feel their lives as
relatively coherent and meaningful. By making
choices between these values, a person acquires
the qualities of the person who chooses.

Therefore, the author of the article consid-
ers that a key category in the analysis of pro or
anti-healthy lifestyle is the choice. Its incorpo-
ration allows for the construction of a specific
continuum, in which various behaviors that show
human relation to own health can be accommo-
dated. On the one hand, the extreme point of this
continuum is determined by biologically, socially
and culturally conditioned behaviors, i.e., those
that a man doesn't affect. These behaviors are
forced and necessary. On the other hand, the
behaviors resulting from free choices, undertak-

¥ A. Sicinski, Style zycia w miastach polskich (u progu
kryzysu) (in:) Styl zycia. Koncepcje, propozycje, odniesie-
nia (eds.) A. Sicinski, Warszawa 1998, p. 19.

* B. Fatyga, Rzeczy i ich miejsce w konsumpcyjnym stylu
zycia. Antropologia wspdtczesnosci. Animacja dziatan
lokalnych, Uniwersytet Warszawski; wersja internetowa,
retrieved from: http://www.antropologia.isns.uw.edu.pl;
access: 30.10.2017.

en in principle without any limiting conditions.

These behaviors are the emanation of the free

will of man.

In this context, the purpose of further con-
sideration will be to draw attention to the impor-
tance of lifestyle choices that are visible in atti-
tude towards one's own health, as well as their
determinants. A man can decide how he wants to
live and also in what health he wants to live. His
choices determine the way of life, located on the
indicated continuum between its extreme points.

The theoretical basis for discussing the
above-mentioned issue will be Sicinski's concept
of so-called homo eligens which is little known,
but worthy of dissemination. It is the most impor-
tant part of his theory of lifestyles.

This author, considering the complexity of
the problems related to the analysis of everyday
life, points to the need to adopt different classi-
fications of lifestyles. Following this thought, it
should point out that one of them can be based
on the criterion of relation to one's own health.
It is visible in the decisions taken in this regard.
According to A. Sicinski, the main category of pro
or anti-health lifestyle analysis would be the cat-
egory of choices preceding these decisions. The
basic criterion for distinguishing between the
styles is the ability to select a style associated
with a situation of choice. The other criteria relate
to the lifestyle of the person making a choice in
the environment in which they live.

Assuming indicated by A. Sicinski perspective
of the choices made by people in their daily life’, it
can point to the typology of lifestyles that affect
health. These are:

» style restricting the ability to make health
choices by an individual, formed in the unfa-
vorable social (family) context;

»  style of avoiding health choices;

» style of amplifying health as a primate value,
a goal, a specific prescription for life;

> conservative style which consists in sup-
pressing health problems; preserving the
existing health situation;

»  style of modifying the health situation.

The above typology shows, therefore, cer-
tain sets of attitudes and behaviors, as well as
the general philosophy of human life. It takes
into account the three spheres of reality, i.e., the

® A. Sicinski, op. cit., p. 58.
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worldview, goals and life aspirations, behaviors
and activities, and the sphere of men's products.

The above-mentioned different lifestyles,
which affect health, depend on the environment,
social and cultural conditions, the economic and
political situation of the state, and norms, values
and beliefs that are recognized by the individual.

In this perspective, it is necessary to return to
the earlier concept of homo eligens. The author,
A. Sicinski believes that it can be treated in two
ways. First, as an existential thesis. It is based on
the conviction that the meaning of human behav-
ior cannot be reduced to the sum of reaction to
conditions. Its essence is the ability to make
choices, and thus to cross these determinants®.

This possibility is a traditional subject of dis-
pute between representatives of various sciences,
especially the humanities. Without discussing its
essence, it should only be remembered that it has
formed two essential positions in this respect,
i.e., deterministic and indeterministic. Generally it
can be said that this distinction results from the
difficulty in resolving the issue of the extent to
which a person can manage his or her behavior,
so a person can decide about his or her actions
in a more or less free way. In the context of my
interest, it is the extent to which an individual can
develop a pro or anti-health lifestyle.

Analyzing the various positions in this area,
a compromise position of moderate indetermin-
ism can be adopted for consideration of health
choices. According to this variant, the free will of
man in the choice of his own health experiences
various, variable constraints. Except in extreme
situations, they usually don't eliminate it com-
pletely. However, it would be sarcastic to note
that man, to some extent, can liquidate his free
will by himself. An example of this situation is
an alcohol dependence, a lifestyle that is called
alcoholism or addiction to drugs, recently also
Internet addiction.

However, the analysis of the above mentioned
issues in their relation to pro or anti-health life-
styles would be very interesting and proba-
bly needed, but for further consideration in this
article, the second dimension of the concept of
homo eligens is more useful. It is about its meth-
odological aspect. It concerns the possibility of
understanding social and psychological phe-

® A. Sicinski, Styl zycia, kultura, wybor, Warszawa 2002, p. 81.

Journal of Medical Science 2018,87(1)

nomena. It is impossible without a look through
the prism of the choices made by people. They
must be taken into account during the construc-
tion of different dependency patterns, including
in the medical sciences. Because, regardless of
the degree of development, such as operating
techniques, health or disease, the person decides
ultimately, i.e., the patient. As a homo eligens can,
e.g., refuse to undergo medical treatment. It will
be under conditions, such as full consciousness,
the manifestation of his free will. The complexity
of this problem is evident in the difficult debate
over the admissibility of euthanasia.

The concept of homo eligens as a method-
ological thesis may provide a good starting point
for borders of medical interventions in health.
Paradoxically, they are determined by the most
interested, i.e., the patient. However, the issue is
to what degree it is independent of the doctor.
Discussion of medical decisions must take into
account this aspect.

Considering the possibility of using the homo
eligens concept to reflect on the essence and
the determinants of these decisions, it is worth
emphasizing that they are more about health in
a broader perspective. In this approach, accept-
ing the definition of health is decisive. The con-
cept of health can be defined in different ways. At
this point, | will indicate only positive and nega-
tive definitions. Representatives of the first of
these trends point to the absence of disease or
pain, and thus the state of functioning of the body
and its individual organs, which don't disclose
any of the known types of diseases and pathol-
ogy’. It could be called normal, with the proviso
that this is a rather an obscure term. It should
be noted that this approach has a clear biologi-
cal and medical dimension. It is difficult to refer
them to the vision of homo eligens.

Contrary to this, proponents of the positive
way of defining health more broadly define its
essence, paying attention also to other aspects.
This way is therefore more useful for thinking
about lifestyle decisions. The definition formu-
lated by the World Health Organization in 1948
is an example. According to it, health is a state
of equilibrium and bio-psychosocial well-being

" Cf.e.g.,: R. Gil, A. Dziedziczko, Pojecie §wiadomosci zdro-
wotnej, zdrowia i choroby. Zdrowie Publiczne, n® 2/2004,
p. 253.



that allows an individual to adapt to the environ-
ment and realize life plans and aspirations. The
indicators of good health can be: human activity,
self-fulfillment, ability to perform social roles and
tasks, positive relationships with the environ-
ment, and ability to adapt to social change®.

This definition has many advantages for fur-
ther discussion in this article. It is worth mention-
ing them briefly. Thus, it departs from the earlier,
reductionist understanding of health in biological
terms. It accentuates its multidimensional, which
is evident in the diverse needs of man, i.e., bio-
logical, psychic and social. It also draws attention
to subjective health, breaking the monopoly of
medicine for its definition. Finally, it sets health in
a wider social context and emphasizes its asso-
ciation with cultural values and norms.

This definition allows associating health with
the different lifestyles of the modern world. On
the basis of this it is also possible to raise the
question of the importance of the health choices
made by a man with free will. These issues are
becoming more important, because it becomes
increasingly widespread view that one of the
most important factors affecting the man's health
in the modern world is the lifestyle.

Lifestyle can be analyzed at two levels, i.e.,
individual and social. | will continue focusing on
the first one which refers to the concept of homo
eligens indicated in the title of the article.

A person who chooses, forms his style of life
in an autonomous way, using the attribute of free
will, also in the choices about their own health. He
or she has more or less fundamental influence on
this style. In this context, it is easy to show that
among the determinants of human health, free
choices are of prime importance. They decide
whether it is a pro or anti-health style.

It is worth recalling that in the national health
programs since 1996, it is assumed that lifestyle
dominates among the different determinants of
good health. Its part is estimated at 50.00% in
their general structure, while genetic factors at
20.00% and health care at 10.00-15.00%".

Analyzing the importance of a particular life-
style for maintaining good health in more detail and
in light of the above indicators, it is important to

8 D. Callahan, The WHO definition of health, Hastings Cen-
tury Studies, n® 3/1973, p. 77.

° J. Domaradzki, O definicjach zdrowia i choroby, Folia
Medica Lodziensia, n® 40/2013, p. 7.

note that its determinants are defining behavior. It
is about health-promoting behaviors, which, in the
light of modern medical knowledge, have a posi-
tive effect on health. Although they are formed
throughout life or not, the period of childhood and
adolescence is decisive in this respect. However, it
is worth noting that the importance of free choices
in terms of health behavior is relatively small at this
stage of human development. This is due to the fact
that his psyche is still developing and the degree of
maturity and autonomy of thinking is not generally
high. On the other hand, the value and importance
of good health are socialized. The message and
patterns passed by parents, school, peers, mass
media, and various services and medical entities
have the impact on the effects of this socialization
(positive or negative). Our own health experiences,
which in the period of adolescence aren't generally
large, but grow over time, also play a role. Pro or
anti-health behaviors become an indicator of psy-
chological and social maturity. They also decide on
the fixation of a particular lifestyle.

Regardless of the various sources of message
and cultural patterns, at the social level, the fol-
lowing standards of healthy lifestyles are com-
monly indicated and accepted.
> In the field of physical health — attention to

the body and the immediate environment,

physical activity, rational nutrition, tempering,
sleep — appropriate duration and quality.

» As related to psychosocial health — using
and providing social support, avoiding excess
stress and dealing with problems and stress.

> In terms of preventive behaviors:

« self-control of health, self-examination,

submission to preventive examinations,

+ safe behavior in everyday life (especially in

the road, at work), safe behavior in sexual life,

+ avoiding risky behaviors (e.g., smoking,

alcohol abuse, abuse of medicines not rec-
ommended by the doctor, use of drugs and
other psychoactive substances) ™.

A similar list of healthy behaviors was formu-
lated by J. Wardle, A. Steptote''. They assumed

0 Cf. D. Ponczek, I. Olszowy, Styl zycia mtodziezy i jego
wptyw na zdrowie, Problemy Higieny i Epidemiologii, n°
2/2012, p. 262.

" J. Wardle, A. Steptote, The European Health and Behav-
iour Survey: rationale, methods and initial results from
the United Kingdom, Social science and Medicine, vol.
8/1991, p. 929.
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that leading a healthy lifestyle requires: not smok-
ing, to reduce alcohol consumption, physical
activity, use a healthy, balanced diet with a par-
ticular focus on the right breakfast and not eat-
ing between meals, safe sexual behavior, stress
avoidance and stress reduction skills, moder-
ate exposure to the sun, adhering to road safe-
ty rules, finally, performing periodic preventive
examinations and self-examination (self-control
of the body)™.

Referring to the issue of free human choices
which affect different behaviors within the pro
or anti-healthy lifestyle, it should be emphasized
that the final decisions are made by the individ-
ual. An important research task is to identify the
factors that affect certain decisions and choices.
As | have already indicated the concept of homo
eligens is particularly useful as a methodological
thesis for undertaking such research. It allows
to define the way and the logic of the procedure.
However, this provides the basis for an analysis
of lifestyles influencing the health situation only
at the level of individual behavior. It is therefore
only one of the methodological proposals, clearly
compromise. Its possible adaptation to a higher
level of analysis, for example the local environ-
ment, or the general society would require con-
siderable simplification, and even resign from the
analysis of the factor of free choice as too individ-
ual. Synthesized approaches are based on frame-
works of factors determining pro or anti-health
lifestyles. They include what is suitable for gen-
eralizations, typical, useful for discussion at dif-
ferent levels of analysis. Therefore, it is difficult,
to include in them a poorly perceptible factor of
individual choice, i.e., individual, autonomous
decision.

The combination of individual and social lev-
el of health decisions is one of the most difficult
questions in research methodology. The author
has no ambition to solve it. Nevertheless, | will try
to point out certain premises and assumptions in
this direction, based on the humanistic vision of
the human being — the patient.

So, first of all, it is worth combining the theses
of A. Sicinski, concerning the styles of life in con-
temporary Poland, including the lifestyles of the

2 E.g., piersi u kobiet. Cf.: A. Ostrowska, Prozdrowotne style

zycia [in] Styl zycia a zdrowie, z zagadnie promocji
zdrowia (eds.) A. Ostrowskiej, Warszawa 1999, p. 28.
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family' with the attempt to integrate the theory of

socialization Ch. E. Frazier and Jan Wtodarek'.

This combination provides a good theoretical
basis for constructing humanistic research mod-
els of lifestyle influencing health. Therefore, this
allows to include the concept of homo eligens
in the field of view. It can be used to avoid a too
reductionist interpretation of the possible indica-
tors of pro-health attitudes, thus to determine the
impact that factors other than biological-medi-
cal factors have on these attitudes. The point is
to draw attention to the importance of different
styles of life in the typical environments of mod-
ern Poland. As | have already indicated, they are
associated with free health choices.

Ignoring them as pro or anti-health factors
results in an incomplete dependency model. This
determines that the determinants of health-ori-
ented attitudes don't decide definitively about
their formation or not. On the other hand, the life-
style is a sociological category, a free choice —
philosophical, so with a reductionist approach to
the problem, their use in medical schemes can be
a source of resistance.

However, constructing models with a broader
intellectual perspective, going beyond a strict-
ly medical point of view, is becoming more and
more intentional. It takes into account current,
interdisciplinary trends in scientific methodology.
It is therefore worth trying to indicate the theo-
retical premises for them. They should take into
account the following assumptions.

1. They must be multi-factorial, multi-faceted.
Lifestyle is a complex factor resulting from
the overlap or interaction of many different
determinants simple or single-minded.

2. It should be indicated what a lifestyle factor
means.

Unfortunately, this isn't easy, so the research
model that include this factor can be quite
unclear. In Poland, lifestyle research was con-
ducted, among others, by A. Sicinski'®. By this

B¥Cf: T. Sicinski (eds.) Style zycia w miastach pols-

kich. Wroctaw 1988; Badania ,rozumiejgce" style zycia:
narzedzia. Praca zbiorowa (eds.) A. Sicinski i A. Wyki,
Warszawa 1988.

" Cf. these Authors: Integracja teorii dewiacji. Podejscie
indukcyjne z zastosowaniem materiatu biograficznego.
Ruch Prawniczy, Ekonomiczny i Socjologiczny 1981, n° 4,
p. 171 et seq.

'S A. Lipski, Styl zycia jako problem zdrowia spotecznego, Ruch
Prawniczy, Ekonomiczny i Socjologiczny, zeszyt 1/1998.



concept, he understood the set of daily behav-
iors, specific to a given community or individu-
al, or, in other words, a distinctive "way of being"
that distinguishes a given collective or individual
from others ", manifesting its social position®.
According to this author, this term includes not
only human behavior, but also "psycho-physi-
cal mechanisms that underlie these behaviors:
human motivations, needs, accepted values ", so
all the factors that cause that behavior and others
are chosen from the repertoire of behaviors which
are designated by a given culture, in more or less
conscious or even unconscious manner"".
As we can see, changing the above theses into
an operational definition of pro or anti-health life-
style is a difficult task, its solution would require
the completion of specific indicators. However,
A. Sicinski shows examples, the most important
of them in the behavioral and axiological dimen-
sions are:
> human time budget (including the periodicity
of his behavior),
> work,
> consumption of material goods (includ-
ing "general attitude towards the world of
things"),

> hygiene and attitudes towards health (and ill-
ness),

> intellectual and aesthetic needs (participation
in culture and education),

> recreation,

» participation in sociopolitical life,

»  attitude towards religion,

> forms of coexistence between people (in the
family, social groups, neighborhood, etc.)
moreover, distinguished by A. Sicinski as

"psychosocial nature”,
> value systems (felt and recognized) and
> human self-identification'®.

The above-mentioned catalog of indicators
could thus be a good starting point for formulat-
ing research assumptions and analyzing possible
relationships between the lifestyles of people
from different social backgrounds and shaping or
not, pro-health attitudes.

'8 T. Sicinski (eds.) Styl zycia. Koncepcje i propozycje, War-
szawa 1976, p. 25.

T, Sicinski (eds.) Styl zycia. Przemiany we wspétczesnej
Polsce, Warszawa 1978, p. 155

'8 T. Sicinski (eds.) Styl zycia. Przemiany..., p. 156.

3. The study of these relationships would also
require factors such as the level and type of
education, economic status, type of work per-
formed, the nature of the environment of ori-
gin and the environment of living™.

4. The dependency model should finally take into
account the humanistic vision of man®.

It assumes that a person formed his or her
attitude towards health by making various choic-
es. These choices are an expression of his free
will. The problem is how the free-will factor can
be defined in an appropriate form for the research.
This is the main problem of adopting the concept
of homo eligens as a methodological thesis.

In conclusion, it follows from the above that
the formulation a framework for research on the
role of pro or anti-health lifestyles in maintain-
ing good health or not is a difficult and risky task
regard to the result. It assumes the construc-
tion of generalizing schemes that simplify the
essence. They lose individual factors, unique,
but often decisive for the effect. However, it is
an impossible task to capture a detailed, com-
plex map of individual, partial relationships and
interactions. Although a consequence of this
has to be a difficult methodological compromise,
resulting in some schematization and simplifica-
tion of research results, there is no other way of
proceeding at the present stage of methodology
development.

It follows that it is necessary to decide on the
necessity of simplification by taking into account
the possibility of applying the concept of homo
eligens to a model of research into factors deter-
mining pro or anti — health lifestyle. It concerns
concentrating on the operational definition of
the decision. In this view, it can be assumed that
they are indicators of a specific human will. They
become its behavioral determinant. They deter-
mine the intensity of healthy behavior.

Defining for the needs of the proposed model,
it is worth noting the definition of the concept of
these behaviors by H. Sekowa. According to her,
these are reactions to the situation, as well as
the habits and purposeful activities, i.e., behav-

' The following works by this author should be indicated:

0d naturalizmu do humanizmu w kryminologii. Kato-
wice 1991 and Kryminogeneza w ujeciu kryminologii
humanistycznej. Katowice 1997.

? The pioneer of this trend in Polish science is L. Tyszkie-
wicz. Cf. this author: Od naturalizmu do humanizmu...
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iors that remain within a certain objective or sub-
jective knowledge, in relation to health. These
behaviors may favor balancing of the burden
and the action of pathological factors, they may
interfere with this process and cause a violation
of immune resources?. Therefore, it is important
in health behaviors to have subjective knowledge,
associated with subjective beliefs and so-called
objective knowledge connected with possessing
medical and socio-philosophical information®.

Therefore, if the above remarks refer to the
issue of choices about pro or anti-healthy life-
style, then the conclusion is that having this
knowledge depends on many factors. Howev-
er, the result of the so-called primary socializa-
tion can be decisive. It is made in the family. As
aresult, an adolescent learns some health habits
and also acquires some knowledge about health
and its value. However, environmental diversity
causes that habits and knowledge in this area
aren't uniform, determined by many factors (e.q.,
parent education, family financial conditions,
etc.). Good material conditions are conducive to
good health and vice versa. Poverty is negative-
ly related to health and is associated with illness
and high mortality. These facts are traditionally
indicated.

Assigning great importance to individual
decisions and behaviors, it should be noted that
they are determined by the syndrome of cultural,
environmental and socioeconomic factors. They
define what is termed lifestyle.

In this context, it is therefore possible to raise
the question of the ability to make the right choic-
es in the protection of one's own health by per-
sons whose socialization was disturbed, e.g., in
pathological families. Analyzing the factors that
affect it, it is important to mention two of them
in particular. The first is their living environment,
so the factor for which the growing man doesn't
have too much influence. The second, however,
is individual decision making in terms of own
health. It can be assumed that in the pathological
environment this possibility is severely limited.

2'H. Sek, Subiektywne koncepcje zdrowia, $wiadomos$é
zdrowotna a zachowania zdrowotne i promocja zdrowia
@ Promocja zdrowia. Psychologiczne podstawy zdrowia
(eds.) Z. Ratajczak i H.Heszen —Niejodek, Katowice 1997,

p. 45.

2K Puchalski, Zachowania zwigzane ze zdrowiem jako
przedmiot nauk socjologicznych (in:) Zachowania zdro-
wotne (eds.) W.A. Gniazdowskiego, £6dZ 1990, p. 177.
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This is due to the limitation of human indepen-
dence from other people living in these environ-
ments with him. The extent of his autonomy in
terms of health choices is limited by factors that
could be described as their antecedents.
Antecedents pro or anti-health, because this
name could be supplemented with this adjective,
also include factors and situations in which homo
eligens have no influence. In other words, they
are independent of his will. The result of a given
life situation, e.g., a birth in the family from the
margins of society. It is shaped objectively and is
difficult to predict, so nothing is the rule. In this
form, antecedents health choices, related to this
and other lifestyles, are quite elusive syndrome of
conditioning attributes. At this point, only some
of them can be given as an example. These are:
> Starting factors, e.g., temperament, intelli-
gence, psychological mood, sex, education,
negative family environment, place in the
stratified structure of society, social status,
the character of the neighborhood environ-
ment.
> Generalized needs, such as sex, friendship,
excitement.
> Earlier health experience and knowledge about
health, perceived solutions in terms of meet-
ing the health needs (legal and illegal, such as
taking drugs that alleviate pain or stress).
> Evaluation of the available solutions, taking
into account the effort required, speed and
facility of achieving the effect, as well as the
cost.
> Factors of social exclusion, i.e., alcoholism,
drug addiction, vagabonding, long-term stay
without meaningful occupation, especially
without work, learned helplessness towards
their own health problems, or their disregard.
We get a multi-element model of conditioning
attributes, including risk factors by entering the
above antecedents into the process of develop-
ing pro or anti-healthy lifestyle of people from
different social backgrounds (including patho-
logical). On the one hand, it includes exogenous
factors, including in particular environmental and
social factors and situational factors. On the oth-
er hand, it includes endogenous factors, includ-
ing somatic (genetic) and personality factors.
As we can see, the system of the anteced-
ents is highly complex and it is multi-causal. As
a result, the methodological concept of the man



who choose, formulated by T. Sicinski, based on
this system, can only be a certain vision. | use the
word vision with full awareness. In the form pre-
sented in this article, it is an intellectual construct
with a relatively low degree of finish.

Nevertheless, it may be an interesting, attrac-
tive starting point for analyzing the effects of
non-medical factors, including lifestyles, on
health. The daily experiences of people, patients,
and medical staff confirm this. Modern medicine
therefore should not distract from them. Recog-
nition of the patient's freedom of choice is also
consistent with the latest trends in behavioral
sciences. According to it, the acceptance of the
humanistic paradigm in the medical sciences
gives it the highest possible rank in the sphere of
existence.
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ABSTRACT

The increasing longevity of today's societies has created a considerable need for the revitalization of facial
skin undergoing the ageing processes. It is important to undertake preventive measures and start therapy
when the first signs of ageing appear. This makes it possible to achieve a satisfactory effect while using
minimally invasive procedures. Among them, treatments based on autologous preparations occupy a sig-
nificant place, such as those using stem cells and concentrated growth factors (CGF), which have recently
been introduced on the Polish market. Such a procedure was used on the patient described in this paper.
In a series of instrumental studies, after three administrations of CGF-Harmony, improved values for the
measurements reflecting skin elasticity were obtained, which was confirmed by instrumental examination
of the skin using a Cutometer Dual MPA 580. Instrumental analysis of the mechanical parameters of facial
skin makes it possible to demonstrate the effectiveness of treatment in the field of facial aesthetic medi-

cine.

Keywords: face, revitalization, CD34+ stem cells, concentrated growth factors (CGF).

Introduction

When planning facial skin rejuvenating or revital-
izing therapy (Latin re-vita: restoring to life, reviv-
ing) practitioners in facial aesthetic medicine
base their knowledge on the current canons of
beauty and anthropometric measurements. The
individual predispositions of patients mean that

there is no universal way of maintaining the good

condition of facial skin. In addition to correctly
diagnosing the specific needs of each patient, the
physician should be familiar with the anatomy
and morphology of the face, take into account the
principles of biophysics, and possess a unique
sense of aesthetics [1, 2]. However, taking into
account the existing norms and canons of beauty
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is not enough. When planning a course of treat-
ment, the practitioner should also focus on the
psycho-aesthetic aspect, i.e. looking at the face
through the prism of the patient's expectations.
Everyone has their own subjective way of per-
ceiving attractiveness, which is determined by
such factors as individual preferences, sensitiv-
ity to and subjective perception of beauty, cultur-
al aspects as well as pressure from the media or
society, especially peer groups; and these factors
may be different for the doctor and the patient [3].
One of the first signs of ageing is the thinning of
the skin around the eyes, especially in the area of
the lower eyelid [4, 5]. The rate of these chang-
es depends on the natural predispositions of the



body, e.g. a decrease in the number of fibroblasts
or in hormone levels, but also on external factors
such as smoking, exposure to the sun and artifi-
cial UV sources, and many others [1, 3].

CD34+ stem cells and
concentrated growth factors (CGF)

A recent development on the market of facial aes-
thetic medicine services is a treatment based on
the application of natural stem cells and growth
factors in the form of a gel. The procedure begins
with obtaining the patient's venous blood, to
which low molecular weight heparin is then add-
ed and the mixture undergoes centrifugation in
a special blood cell separator. The separator is
a highly technologically advanced device because
it has electrostatic and electromagnetic shield-
ing and a range of different centrifugation speeds
programmed, which makes it possible to obtain
stem cells while at the same time protecting the
delicate morphotic elements from damage. As
a result, 3 plasma layers are obtained: the upper
layer — platelet poor plasma (PPP), which will
be heated to 75 degrees Celsius, producing the
aggregation of albumins and forming an APAG gel
(Activated Plasma Albumin Gel); the middle layer
—platelet rich plasma (PRP); and the deep layer —
between the erythrocytes and PRP (approximate-
ly 0.4 ml), containing CD34 + stem cells.

During the process of obtaining CGF, the
growth factors in the blood platelets and stem
cells are concentrated 16 times in relation to the
initial quantity contained in peripheral blood [6].
From above the erythrocyte layer the concen-
trated growth factors fraction, together with the
stem cells, are obtained and combined with the
APAG gel, which after application significantly
extends the duration of the preparation's thera-
peutic action (up to 7 days). This is especially
important in cases requiring more effective stim-
ulation. Stem cells have a regenerative effect;
among other things, they stimulate angiogenesis,
they can differentiate into fibroblasts and kera-
tinocytes, as well as stimulating the stem cells
present in the epidermis and dermis for immedi-
ate regeneration of the skin through the released
growth factors. Therefore, the prolonged release
of growth factors using the CGF-Harmony proce-
dure is more beneficial than using other autolo-
gous preparations [7].

The predictability of treatment results and
a successful final outcome depend on the correct
diagnosis of the patient and determining realistic
treatment goals after a comprehensive analysis
of their facial skin. There is a wide variety of skin
revitalization methods. Some treatments offered
by facial aesthetic medicine give almost imme-
diate effects; others, such as the application of
stem cells and growth factors, more gradual-
ly, but quite quickly and noticeably improve the
appearance and structure of the skin. Aesthetic
medicine procedures are increasingly popular
among women, especially those that produce
a relatively quick desired aesthetic effect, involve
few potential complications and ensure patient
satisfaction. Such treatments, which include the
use of autologous preparations, enable women to
lead a “race against time" and “improve nature”
without the need for hospitalization or even tem-
porarily withdrawing from their working lives [8].

The aim of this study was to show the effect of
the changing values in the mechanical parame-
ters of facial skin after three applications of stem
cells and growth factors (CGF Harmony).

Case study

A 40-year-old female patient came to the Facial
Aesthetics Laboratory/Centre in the Chair of Max-
illofacial Orthopaedics and Orthodontics at the
Poznan University of Medical Sciences in order to
improve the appearance of her skin and enhance
the contour of her face. According to her medi-
cal history, the patient had not had any cosmet-
ic procedures before, except for an irregular use
of face creams, mainly moisturizers of various
brands. As regards facial medicine procedures,
the woman had undergone a treatment based
on an autogenic preparation (PRP) preceded by
a Nomelan Cofeico chemical peel. One year later,
the patient decided to again try a facial aesthetic
medicine treatment, and the CGF Harmony pro-
cedure was recommended to her. The mechani-
cal parameters of the facial skin were examined
using a Cutometer Dual MPA 580, assessing
parameters RO to R9 at fixed measurement sites
(Figure 1) four times: before the three applica-
tions of CGF Harmony; after six months between
the 1°' and 2" treatment; two months later; and
finally after another 2 months (Table 1). After the
first application, the patient reported a persistent
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Figure 1. Measurement sites

and long-lasting (about two weeks), though dif-
ficult to specify, discomfort of the facial skin with
minor bruising and swelling, hence she decided to
have the second treatment after 6 months. After
the second application the patient did not experi-

ence such long-lasting discomfort, it passed after
a few days, and there was just slight bruising and
swelling. After the final application the reaction
was decidedly milder, with only very slight bruis-
ing and no swelling.

Justification for the proposed
medical procedure

CGF Harmony was recommended because of
the proven regenerative properties of stem cells
and concentrated growth factors; their syner-
gistic actions stimulating skin repair processes,
including angiogenesis, which are adapted to the
skin's needs and the body's capabilities; as well
as anti-inflammatory properties which acceler-
ate healing, preventing scarring or keloids. The
treatment guaranteed obtaining improvement in
the facial contour as well as skin firmness, elas-
ticity and tone, and, consequently, reducing fine
lines and restructuring the facial skin in the most
natural and physiological way.

All the tests were carried out under the same
conditions, at a temperature of 21° C and with air

Table 1. Values for the mechanical parameters of the patient's facial skin in a series of tests

EYEBOTTOM
Visit 1 2 3 4
Parameter LEFT  RIGHT MEAN  LEFT RIGHT MEAN LEFT RIGHT MEAN LEFT RIGHT MEAN
RO [mm] 0.16 0.18 0.17 0.26 0.27 0.27 0.29 0.34 0.32 0.31 0.27 0.29

R1[a.u] 0.05 0.7 0.38 0.1 0.1 0.11 0.09 0.11 0.10 0.1 0 0.05
R2 [a.u] 0.69 0.59 0.64 0.62 0.61 0.62 0.7 0.67 0.69 0.67 1 0.84
R3 [mm] 0.2 0.24 0.22 0.31 0.32 0.32 0.35 0.42 0.39 0.39 0.58 0.49
R4 [mm] 0.08 0.11 0.10 0.13 011 0.12 0.1 0.19 0.15 0.16 0.2 0.18
R5 [a.u] 0.85 0.63 0.74 0.53 0.44 0.49 0.62 0.66 0.64 0.59 0.78 0.69
R6 [a.u] 1.22 0.97 1.10 0.74 0.5 0.62 0.7 1.05 0.88 1.05 0.6 0.83
R7 [a.u] 0.38 0.32 0.35 0.3 0.29 0.30 0.36 0.32 0.34 0.29 0.49 0.39

R8 [mm] 0.11 0.11 0.11 0.16 0.17 0.17 0.21 0.23 0.22 0.21 0.27 0.24
R9 [mm] 0.04 0.06 0.05 0.05 0.05 0.05 0.05 0.08 0.07 0.09 0.31 0.20

R8/RO[%] 6875  61.11 6493 6154 6296 6225 7241 6765 70.03 6774 100.00 83.87
EYE TOP

Visit 1 2 3 4

Parameter LEFT  RIGHT MEAN  LEFT RIGHT MEAN LEFT RIGHT MEAN LEFT  RIGHT MEAN

RO [mm] 0.23 0.24 0.24 0.36 0.35 0.36 0.37 0.38 0.38 0.42 0.42 0.42
R1[a.u] 0.07 0.02 0.05 0.13 0.12 0.13 0.16 0.09 0.13 0.18 0.02 0.10
R2[a.u] 0.71 0.94 0.83 0.66 0.65 0.66 0.56 0.76 0.66 0.57 0.96 0.77
R3 [mm] 0.29 0.33 0.31 0.42 0.4 0.41 0.44 0.43 0.44 0.51 0.35 0.43

R4 [mm] 0.08 0.02 0.05 0.21 0.17 0.19 0.21 0.1 0.16 0.26 0 0.13
R5 [a.u] 0.68 1.03 0.86 0.44 0.5 0.47 0.41 0.61 0.51 0.43 0.59 0.51
R6 [a.u] 0.99 1.12 1.06 0.53 0.45 0.49 0.58 0.69 0.64 0.77 0.86 0.82
R7[a.u] 0.34 0.49 0.42 0.29 0.35 0.32 0.26 0.36 0.31 0.24 0.32 0.28

R8 [mm] 0.16 0.22 0.19 0.24 0.23 0.24 0.2 0.29 0.25 0.24 0.4 0.32
R9 [mm] 0.06 0.1 0.08 0.05 0.05 0.05 0.07 0.05 0.06 0.08 -0.06 0.01
R8/RO[%] 69.57 91.67 80.62 66.67 6571 6619 5405 7632 6518 5714 9524  76.19

50 Journal of Medical Science 2018,87(1)




Table 1 continued

CHEEK

Visit 1 2 3 4
Parameter LEFT  RIGHT MEAN  LEFT RIGHT MEAN LEFT RIGHT MEAN LEFT RIGHT MEAN
RO [mm] 0.28 0.26 0.27 0.36 0.35 0.36 0.31 0.31 0.31 0.24 0.27 0.26
R1[a.u] 0.05 0.03 0.04 0 0 0.00 0 0 0 0 0 0.00
R2[a.u] 0.82 0.88 0.85 1 1 1.00 1 1 1 1 1 1.00
R3 [mm] 0.33 0.31 0.32 0.41 0.39 0.40 0.36 0.36 0.36 0.29 0.31 0.30
R4 [mm] 0.09 0.04 0.07 0.07 0.06 0.07 0 0 0 0 0.05 0.03
R5 [a.u] 0.67 0.96 0.82 0.68 0.63 0.66 0.96 0.96 0.96 1.88 0.61 1.25
R6 [a.u] 0.78 0.83 0.81 0.54 0.53 0.54 0.72 0.72 0.72 1.6 0.58 1.09
R7 [a.u] 0.38 0.52 0.45 0.44 0.41 0.43 0.56 0.56 0.56 0.72 0.38 0.55
R8 [mm] 0.23 0.22 0.23 0.36 0.35 0.36 0.31 0.31 0.31 0.24 0.27 0.26
R9 [mm] 0.06 0.05 3.03 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.04 0.05
R8/RO[%] 8214 8462 83.38 100.00 100.00 100.00 100.00 100.00 100  100.00 100.00 100.00

LIPS BOTTOM

Visit 1 2 3 4
Parameter LEFT  RIGHT MEAN  LEFT RIGHT MEAN LEFT RIGHT MEAN LEFT  RIGHT MEAN
RO [mm] 0.27 0.24 0.26 0.32 0.42 0.37 0.36 0.37 0.37 0.28 0.43 0.36
R1 [a.u] 0.04 0.03 0.04 0 0.05 0.03 0 0 0.00 0.07 0.01 0.04
R2 [jau]] 0.85 0.86 0.86 1 0.87 0.94 1 1 1.00 0.74 0.99 0.87
R3 [mm] 0.33 0.3 0.32 0.37 0.47 0.42 0.41 0.43 0.42 0.32 0.44 0.38
R4 [mm] 0.06 0.04 0.05 0 0.06 0.03 0 0 0.00 0.1 0.05 0.08
R5[a.u] 1.01 1.14 1.08 0.8 0.72 0.76 1.32 1.02 117 0.54 0.5 0.52
R6 [a.u] 0.92 0.9 0.91 0.5 0.49 0.50 0.62 0.81 0.72 0.47 0.29 0.38
R7 [a.u] 0.52 0.6 0.56 0.53 0.49 0.51 0.81 0.56 0.69 0.37 0.39 0.38
R8 [mm] 0.23 0.2 0.22 0.32 0.37 0.35 0.36 0.37 0.37 0.21 0.42 0.32
R9 [mm] 0.06 0.06 0.06 0.05 0.05 0.05 0.05 0.06 0.06 0.04 0.01 0.03
R8/RO[%] 8519 8333 8426 100.00 8810 9405 100.00 100.00 100.00 7500 97.67 86.34

LIPS TOP

Visit 1 2 3 4
Parameter LEFT  RIGHT MEAN  LEFT RIGHT MEAN LEFT RIGHT MEAN LEFT RIGHT MEAN
RO [mm] 0.27 0.29 0.28 0.41 0.26 0.34 0.3 0.33 0.32 0.32 0.39 0.36
R1[a.u] 0.04 0.09 0.07 0.05 0 0.03 0 0 0.00 0.06 0.08 0.07
R2[a.u] 0.86 0.7 0.78 0.88 1 0.94 1 1 1.00 0.82 0.8 0.81
R3 [mm] 0.32 0.34 0.33 0.46 0.3 0.38 0.34 0.39 0.37 0.33 0.42 0.38
R4 [mm] 0.06 0.11 0.09 0.1 0 0.05 0 0 0.00 0.1 0.1 0.11
R5 [a.u] 1 0.68 0.84 0.68 0.94 0.81 1.02 1.26 1.14 0.58 0.52 0.55
R6 [a.u] 0.73 0.52 0.63 0.48 0.72 0.60 0.63 0.88 0.76 0.55 0.28 0.42
R7 [a.u] 0.58 0.44 0.51 0.46 0.55 0.51 0.63 0.67 0.65 0.38 0.4 0.39
R8 [mm] 0.23 0.2 0.22 0.36 0.26 0.31 0.3 0.33 0.32 0.26 0.31 0.29
R9 [mm] 0.05 0.05 0.05 0.06 0.04 0.05 0.04 0.07 0.06 0.01 0.03 0.02
R8/RO[%] 8519 6897 77.08 87.80 100.00 9390 100.00 100.00 100.00 81.25 79.49 80.37

humidity in the range of 40-60%. Before each
examination, the facial skin was wiped with
micellar water and then the patient underwent
a 20-minute adaptation to the conditions speci-
fied above. The mean values from the 6 measure-
ments obtained at the measurement sites, each
no larger than 1 cm? on both sides of the face,
were analysed.

The mechanical parameters of the patient's
skin were similar on both sides of the face, so
the condition of the facial skin was considered
on the basis of mean values in the measuring

Minim

cycle. The Cutometer Dual MPA 580 parameters
which are responsible for elasticity are R2, R5
and R7 [9]. Favourable changes were observed in
the values of these parameters, i.e. skin elastic-
ity in measurements which were distant in time
(visit 3 and 4) underwent the expected changes,
which was not the case during the second visit.
Thus, one can speak of a temporary deteriora-
tion in skin elasticity in the case of the six-month
interval between the first application of stem
cells and concentrated growth factors, and the
conducted measurements, as shown by the val-
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ues obtained for visits 1 and 2 in the eye area.
The R8/R0 parameter ratio also indicates a dete-
rioration in the skin's ability to return to the origi-
nal shape, as shown by the measurements made
between the 1 and 2™ administration of stem
cells and concentrated growth factors. The val-
ues of all the parameters assessing elasticity on
both cheeks indicate improved skin elasticity in
the whole series of measurements made after
the first CGF-Harmony application. Parameter
R9 from the measurements performed on both
the right and left cheek, shows a decrease in skin
fatigue. Also, the R8/R0 parameter ratio indicates
improvement in the skin's ability to return to its
original shape. Measurements made around
the lips also indicate improved skin elasticity,
although in this case the results are not com-
pletely definite. The values of parameters R2 and
R6 are favourable, whereas the measurements of
parameters R5 and R7 show unfavourable values
above and below the corners of the mouth. The
R8/R0 ratio shows an improvement in the skin's
ability to return to the original shape for the mea-
surements made above and below the corners of
the lips on both sides of the face. A decrease in
skin fatigue, represented by parameter R9, can
be observed for the measurements made above
and below the corners of the lips on both sides
of the face. Thus, a general improvement in the
condition of facial skin was obtained, which was
measured by means of an objective instrumen-
tal method through assessing the mechanical
parameters of facial skin.

Discussion

Facial aesthetic medicine is a field undergo-
ing intensive development. However, numerous
authors emphasize that there is still a shortage
of guidelines; not enough precise instrumental
preliminary skin tests for determining the num-
ber, duration and series of treatments [10]; as well
as inadequate standardization of administra-
tion procedures and specification of methods for
dealing with complications that may arise. This,
even in peeling, platelet rich plasma or mesother-
apy treatments, may be connected with somerisk,
also associated with a lack of expected results
[11-15]. The skin of a woman over 40 years of
age requires care which involves both cosmetic
and aesthetic medicine treatments because the
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symptoms of skin ageing are clearly visible at
this stage [16-18]. In the case described in this
paper the patient did not take systematic care of
her facial skin. In any specialist therapy, including
the field of aesthetic medicine, medical photo-
graphic documentation is created as a standard
[19, 20]; however, instrumental measurements of
mechanical skin parameters are rarely made [21,
22]. It is also possible to measure other physical
parameters such as TEWL (transepidermal water
loss), skin redness and hydration [3]. The R0O-R9
parameters analysed in this study refer to the
elasticity and firmness of facial skin. The closer
the R2, R5 and R7 parameters are to 1 (100%), the
higher the skin's elasticity. The R5 parameter is
the only one that can have a value above 1, which
indicates skin that is very elastic and hydrated
or very thin. The values of these three parame-
ters at the measuring sites in the presented case
improved. In the case of parameter R6 the lower
its value, the greater is the elasticity of the skin.
Parameters R3, R4 and R9 relate to “skin fatigue”.
The ratio of parameter R8 to parameter RO, which
represents the skin's ability to return to its orig-
inal shape, was also calculated (as a %) and
a very favourable result was obtained. However,
in the examined patient the reaction of the skin
to the treatments was quite unusual: there was
a hyper-reaction which could still be observed 6
months after the first CGF Harmony application,
and perhaps this was why it was impossible to
definitively identify any favourable trends in the
mechanical parameters of the skin in the two
subsequent tests (3 and 4). Environmental factors
such as exposure to the sun (variable throughout
the year); influence of the seasons and related
temperature and diet changes; a change of cos-
metics; as well as the circumstances of the mea-
surement itself (e.g. humidity and air pressure,
the experimenter's experience in taking measure-
ments, the way of holding the probe or the pres-
sure of the instrument on the skin) play a signifi-
cant role. It is crucial that all the measurements
should be performed by one person [10, 22]. In
the case described in this paper, all the condi-
tions, namely the correct preparation of the face,
the required adaptation time and one person per-
forming the measurements, were fulfilled.

The case described in this paper shows that
with an accurate assessment of the condition of
the skin before and after the procedure based on



an instrumental examination, the application of
CGF Harmony can, in the long term, improve the
facial skin condition of a women over the age of
40 whose skin problems were not very advanced.
It remains to be considered how many and at
what intervals CGF Harmony treatments should
be performed. However, it seems that in the pre-
sented case the Nomelan Cafeico peel treatment
(which is a series of three peels applied in lay-
ers over each other) administered about a year
before the application of CGF Harmony as well as
a single application of PRP played a certain role.
The choice of the CGF-Harmony procedure in the
case of the described patient seems to be appro-
priate because it helped to achieve skin revital-
ization and wrinkle reduction, and also because it
made it possible for the patient to quickly return
to her daily activities, which was important from
the point of view of her professional commit-
ments. After her previous treatments, the patient
was particularly interested in effective, medical-
ly well-documented and at the same time mini-
mally invasive procedures that could slow down
the natural progress of the ageing processes.
Such procedures can be expected to be particu-
larly effective when the initial parameters related
to skin firmness, elasticity and hydration differ
only slightly from the ideal values, and the skin
is properly nurtured and preserved in good con-
dition. The desired effect of improving the struc-
ture of the facial skin was obtained in the most
natural and physiological way possible, which
was confirmed by an improvement in the values
of the assessed parameters, especially consider-
ing the differences between the first and fourth
measurements.

Evidence can be found in the literature that
aesthetic medicine treatments are an important
factor in improving a person's mood. However,
internalizing the perfect body image can often
mean that the desire to meet excessive beauty
standards becomes the most important goal in
one's life. It may encourage people to engage in
activities aimed at achieving the ideal appear-
ance, which may result in excessive use of aes-
thetic medicine treatments [23]. This, however,
was not true in the case described here as the
patient saw the treatment only as a preventive
measure.

It is often pointed out in the literature that
facial appearance is influenced by many factors,

including correctly performed dental procedures
[24]. Frequently, the effects of aesthetic treatment
are lessened by an unsightly smile, with numer-
ous missing teeth or unmatched prosthetic res-
torations. In such situations, despite a correctly
chosen aesthetic medicine treatment, the general
sense of facial aesthetics is low and the patient is
not satisfied with the appearance of their profile
or the proportions of their face [25]. In the case
presented in this paper, the patient had harmo-
nious and complete dental arches, thus the den-
tal requirements related to facial aesthetics were
fulfilled.

Conclusions

Instrumental analysis of the mechanical param-
eters of facial skin makes it possible to demon-
strate the effectiveness of treatment.

The CGF-Harmony procedure can help in
obtaining a better synergistic overall effect and
preserving a young and fresh colour and appear-
ance of facial skin, which naturally is one of the
principal goals of facial aesthetic medicine.

Acknowledgements

Conflict of interest statement
The authors declare no conflict of interest.

Funding sources
There are no sources of funding to declare.

References

1. Przylipiak A. Podstawy medycyny estetycznej. Wyd.
1, Kresowa Agencja Wydawnicza, Biatystok 2013.

2. Budel E. Przeglad analiz ryséw twarzy. Academy of
Aesthetic and Anti-Aging Medicine. 2016;3:25-46.

3. Placek W. Dermatologia estetyczna. Wyd. 1, Terme-
dia Wydawnictwa Medyczne, Poznan 2016.

4. Engléander E. Kompleksowe odmtadzanie okolicy
oczu. Dermatologia Estetyczna. 2011;13:6:386—387.

5. Augustyniak A, Rotsztejn H. Metody odmtadzania
skory powiek i okolicy oczu stosowane w kosme-
tologii i dermatologii estetycznej. 2014;16:4—-5:244—
248.

6. Car H. Czynniki wzrostu i komorki macierzyste
w regeneracji skory - zasadnos$é stosowania.
Concentrated Growth Factors (CGF). Aesthetica.
2017;23:48-52.

7. Sawicka D, Nowicka M, Kasacka I, Car H. Wybrane
aspekty wspoétdziatania komoédrek macierzystych
i czynnikéw wzrostu podczas regeneracji skory. Der-
matologia Estetyczna. 2017;19,3-4(110-111):155-166.

8. Kurczabinska-Lubon D, Nieznanska A. Czy zabie-
gi medycyny przeciwstarzeniowej moga poprawic

Minimally invasive facial skin revitalization treatment - a case study

53




54

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

samopoczucie i samoocene kobiet dojrzatych?
Spoteczenstwo i Edukacja. Miedzynarodowe Studia
Humanistyczne. 2015;2:247—254.

. Informacje i instrukcja obstugi Cutometer® Dual

MPA 580, Courage+Khazaka electronic GmbH.
Ohshima H, Kinoshita S, Oyobikawa M, Futagawa
M, Takiwaki H, Ishiko A, Kanto H. Use of Cutometer
area parameters in evaluating age-related changes
in the skin elasticity of the cheek. Skin Res Technol.
2013;19(1):238—-242.

Tilszer I, ABC mezoterapii — cze$¢ I. Co o mezoterapii
wiedzie¢ trzeba. Academy of Aesthetic and Anti-Ag-
ing Medicine. 2017;1:24-29.

Car H, Bania A, Bienias K, Koprowicz T. Dziatania
niepozadane mezoterapii. Dermatol Estet.
2012;14(4):232-239.

Gotos A, Trelinski J. Kliniczne zastosowanie osocza
bogatoptytkowego. Hematologia. 2014;5(3):253—
257.

Kubasik P, Adamski Z. Mozliwosci terapii osoczem
bogatoptytkowym (Platelet-Rich-Plasma) w prak-
tyce dermatologicznej. Dermatologia Estetyczna.
2014;6(5):30-36.

Sotdacka D, Baranska-Rybak W. Wptyw peelingéw
chemicznych na poziom nawilzenia skéry. Polish
Journal of Cosmetology. 2016;19(3):223-227.
Szulgenia-Préochniak J. Kosmetologia i medycyna
estetyczna — synergia. Kosmetologia Estetyczna.
2013;1(2):35-36.

Donejko M, Galicka E, Przylipiak M, Rysiak E. Atrakcyj-
nos¢ twarzy kobiecej. Pol J Cosmetol. 2014;17(1):22—
26.

Artkop J, Chitryniewicz-Rostek J. Cera kobiety 40+ —
charakterystyka starzenia i pielegnacja cery dojrza-
tej. Polish Journal of Cosmetology. 2014;17(3):213-
217.

Jerzyk M, Lietz-Kijak D, Opalko K, Kijak E. Zastoso-
wanie fotografii cyfrowej w praktyce stomatologicz-
nej. Art of Dentistry. 2013;3:228-233.

Journal of Medical Science 2018,87(1)

20.

21.

22.

23.

24.

25.

Patczynska D, Surdacki M, Mazurek J, Kubiak W,
Cudzito D, Matthews-Brzozowski A. Fizykodiag-
nostyka i rehabilitacja w medycynie i stomatolo-
gii- kontynuacja. Medyczna cyfrowa dokumentacja
fotograficzna — element diagnostyki i planu leczenia
w ortodoncji. 2016;35-45.

Hyo Sub Ryu, YoungHyun Joo, Sun Ok Kim, Kyoun-
gChan Park, Sang Woong Youn: Influence of age and
regional differences on skin elasticity as measured
by the Cutometer. Skin Res Technol. 2008.

Carvalho PRS, Sumita JM, Soares JLM, Sanudo A,
Bagatin E. Forearm skin aging: characterization by
instrumental measurements. International Journal
of Cosmetic Science. 2017;39:564-571.

Gawron D. Wptyw zabiegéw upiekszajacych na oce-
ne wtasnego wygladu i nastroj u kobiet w wieku $red-
nim. Psychologia Jako$ci Zycia. 2013;12(2):97-110.
Zwolak A, Wiktor-Stoma A, Michalczewski G, et al.
Nowe standardy w stomatologii estetycznej stoso-
wane w celu poprawy estetyki twarzy i usmiechu.
Magazyn Stomatologiczny. 2013;12:50-54.
Krakowiak-Wzigtek K. Zaopatrzenie protetycz-
ne jamy ustnej wstepem do zabiegéw estetycznych
twarzy. Academy of Aesthetic and Anti-Aging Medi-
cine. 2016;3:76-94.

Acceptance for editing: 2018-06-30
Acceptance for publication: 2018-07-02

Correspondence address:

Teresa Matthews-Brzozowska

Chair and Clinic of Maxillofacial

Orthopaedics and Orthodontics

Poznan University of Medical Sciences, Poland
email: klinika.ortodoncji@ump.edu.pl



© 2018 by the author(s). This is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC BY-NC) licencse. Published by Poznan University of Medical Sciences

D O®

APPENDIX

Poznan University
of Medical Sciences
Poland

27" Bilateral Symposium Poznan-Halle
Rare diseases in clinical practice

15"-17" of December 2017

As part of long-term bilateral cooperation with
Martin Luther University in Halle, the 27th Bilat-
eral Symposium Poznan-Halle "Rare diseases in
clinical practice” was held on December 16. The
participants of the symposium included research
workers of both partner universities. On this occa-
sion, talks were held to set up research groups
that will carry out joint activities in the field of
science and research and the first Poznan-Halle
groups were tentatively established. Presenta-
tion of prizes for the best oral and poster presen-
tations is a long-standing tradition of the sympo-
sium. This award is named after two Professors:
Prof. Zeige and Prof. Hasik, who initiated coop-
eration between our Universities over 30 years
ago. In the current edition of the symposium
the first prize, two second prizes and two third

prizes were given. To add, two representatives
of our university were honored. The first prize
went to Krzysztof Piersiata, a 6th year student of
the First Medical Faculty | and the deputy chair-
man of the Student Scientific Club at the Clinic
of Otolaryngology and Laryngological Oncology.
The awarded work was written under the super-
vison of Prof. Matgorzata Wierzbicka, who is the
Head of the Clinic and Joanna Jackowska M.D.,
Ph.D. The third prize went to Dr Michat Prendecki,
who is preparing a doctoral dissertation at PUMS
Department and Clinic of Neurology (Head: Prof.
Wojciech Kozubski). The work presented at the
symposium was prepared in the Laboratory of
Neurobiology and supervised by Prof. Jolanta
Dorszewska, who tutors Dr Prendecki's doctoral
thesis.

Journal of Medical Science 2018;87(1)



ABSTRACTS

Heart amyloidosis in the clinical
practice

Agnieszka Bartczak-Rutkowska,
Marta Katuzna-Oleksy, Magdalena Dudek,
Ewa Straburzynska-Migaj

1°' Department of Cardiology, Poznan University of
Medical Sciences, Poland

One of the rare conditions that cause heart hyper-
trophy is amyloidosis. Pathomechanism of this
disease results from extracellular tissue deposi-
tion of insoluble fibrils composed of serum pro-
teins — amyloid. There are many types of amyloid
precursors: light chain immunoglobulin, transthy-
retin- mutant hereditary or wild-type, serum amy-
loid A protein. The organs typically involved are
liver, kidney, gastrointestinal tract or heart. The
extent of heart involvement differs with the type
of amyloid. To properly manage and treat patients
with heart amyloidosis it is essential to know the
type of amyloid. The first step in the management
of this disease is a demonstration of amyloid depo-
sition in the tissue biopsy- fat pad, heart, mucosa
and it's staining with red Congo to prove amyloid
deposits. Then one needs to characterize the type
of amyloid, and it is done with immunohistochem-
ical reactions. Unfortunately, in our clinical prac-
tice, we lack proper tissue characterization. Since
this step is indispensable in differential diagnosis
between various types of amyloid, resulting in dif-
ferent ways of treatment- for example, chemo-
therapy in light chain amyloidosis, liver transplant
in transthyretin type, it is of great importance for
our cardiology department to develop cooperation
with histopathological department/laboratory
familiar with amyloidosis diagnostics.
The main points of collaboration:
> Collaboration in the diagnostic procedures,
especially in pathomorphological or labora-
tory tests
> Collaboration in the development of the heart
amyloidosis registry
> Collaboration in the exchanging practical/
clinical experience during mutual visiting pos-
sibilities.
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Vitamin K status in patients after
restorative proctocolectomy

Aleksandra Glapa', Krystian
Waraczewski?, Jan Krzysztof Nowak',
Ewa Fidler-Witon', Jacek Paszkowski?,
Maciej Borejsza-Wysocki’, Patrycja
Krzyzanowska-Jankowska', Tomasz
Banasiewicz®, Jarostaw Walkowiak'

! Department of Paediatric Gastroenterology and
Metabolic Diseases, Poznan University of Medical
Sciences, Poland

% Chair of General and Colorectal Surgery, Poznan
University of Medical Sciences, Poland

% Chair and Department of General & Endocrine
Surgery, and Gastroenterological Oncology, Poznan
University of Medical Sciences, Poland

ABSTRACT

Aim. Fat-soluble vitamins such as vitamin K are
inevitably associated with large intestine physiol-
ogy. Surgical resection of the entire colon allows
assuming significant vitamin K malabsorption in
patients after restorative proctocolectomy (RPC).
The objective of the study is to evaluate vitamin K
status in patients after RPC.

Material and Methods. The study comprised of
49 patients operated due to ulcerative colitis (32;
17 women, 15 men) and familial adenomatous
polyposis (17; 8 women 9 men). The vitamin K
status has been assessed by the concentration
of uncarboxylated prothrombin (PIVKA-II) mea-
sured with the use of enzyme-linked immunosor-
bent assay.

Results. Elevated PIVKA-II levels (= 2 ng/ml)
occurred in 57.1% of patients studied. Spearman
correlation coefficient analysis showed a moder-
ate correlation between PIVKA-II levels and PDAI
as well as chronicinflammation (respectively 0.498
and 0.497; p < 0.05). We observed a weak correla-
tion between PIVKA-II levels and Moskowitz scale
(0.352, p < 0.05), ESR (0.372, p < 0.05), albumin
(-0.324; p < 0.05) and CRP levels (0.312; p < 0.05).
No differences have been shown in PIVKA-II levels
depending on the time from operative treatment,
sex, the presence of adenomatous polyps in the
pouch, INR value, and the hemoglobin level.



Conclusions. Vitamin K deficiency is frequent in
subjects after RPC presented. However, none of
the patients had its overt manifestation such as
bleeding.

Oral health status in patients with
mucopolysaccharidoses
— exemplary cases

Damian Drazewski"?, Katarzyna
Korybalska®, Zofia Orzechowska®,
Janusz Witowski®, Anna Surdacka’

' Poznan University of Medical Sciences, Poland

2 Private Dental Practice, Poland

3 Department of Patophysiology, Poznan University of
Medical Sciences, Poland

* Department of Conservative Dentistry and
Endodontics, Poznan University of Medical Sciences,
Poland

Introduction. Mucopolysaccharidoses (MS) is
a group of inherited lysosomal storage disor-
ders characterized by the defective activity of
lysosomal enzymes. The excessive accumula-
tion of uncleaved mucopolysaccharides results
in progressive cellular damage, organ malfunc-
tion and skeletal abnormalities. Patients with MS
often suffer from physical and mental disabilities,
which together with poor access to professional
dental care may lead to impaired oral health.
Aim. To assess the oral health status and the
properties of the saliva in patients with MS.
Material and Methods. Thirty individuals with
MS were examined. They were recruited from
The Society for Mucopolysaccharidoses and
Rare Diseases (SMRD) registry and represented
all types of MS found in Poland. The teeth were
assessed as is, i.e. without prior drying and/or
cleaning. When possible, unstimulated whole
mixed saliva was collected and analyzed for
inflammatory mediators and antioxidant status
by colorimetric and immunoassays. The results
were compared with those recorded in age- and
sex-matched healthy controls undergoing rou-
tine dental examination.

Results. The group of MS patients displayed sig-
nificant heterogeneity in terms of demographic
criteria, staging of the disease, the presence of
mental retardation, the degree of disability and

oral health status. It was clear, however, that on
the whole, they suffered from the markedly higher
prevalence of caries, inferior gingival status, and
poor oral hygiene. In this respect, exemplary cas-
es are present to highlight typical problems in oral
health found in patients with MS. Moreover, the
samples of saliva could be collected only from 4
less handicapped individuals and exhibited a large
scatter of values. The only possible tendency
observed was that of the decreased salivary con-
centration of VEGF (139 + 68 vs. 313 + 184 pg/ml).
Conclusions. Patients with MS suffer from poor
dental and gingival status, and inadequate oral
hygiene. The severity of these problems is generally
proportional to the degree of disability associated.
Thus, patients rare diseases as exemplified by MS
constitute a population with special needs in terms
of oral health and require a coordinated oral care.

Mutations of the DIAPH2 gene

in head and neck cancer are
overrepresented in metastasizing
tumors and result in a shift from
“proliferation” to "migration” cellular
phenotype

Ewa Byzia', Magdalena
Kostrzewska-Poczekaj', Natalia Soloch',
Matgorzata Jarmuz-Szymczak"? Ewelina
Kowal', Katarzyna Kiwerska', Kinga
Bednarek', Matgorzata Wierzbicka®,

Anna Bartochowska®, Grazyna Greczka®,
Grenman*®, Krzysztof Szyfter', Maciej
Giefing"® (presenting author)

! Institute of Human Genetics, Polish Academy of
Sciences, Poland

2 Department of Hematology, Poznan University of
Medical Sciences, Poland

% Department of Otolaryngology and Laryngological
Oncology, Poznan University of Medical Sciences,
Poland

* Department of Otorhinolaryngology, Head and Neck
Surgery, Turku University Central Hospital and Turku
University, Turku, Finland

® Department of Medical Biochemistry, Turku
University Central Hospital and Turku University,
Turku, Finland

Previously we have screened laryngeal squamous
cell carcinoma (LSCC) cell lines using high reso-
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lution array-CGH in order to delineate novel tumor
suppressors inactivated during cancer progres-
sion. Within the identified bi-allelic-losses we
found a hemizygous deletion of the X chromo-
some located DIAPH2 gene. The encoded protein
belongs to a highly conserved formin family shar-
ing the FH (formin homology) domain crucial for
actin polymerization. In line with this function, lit-
erature suggest an involvement of these proteins
in regulation of cell movement and adhesion and
therefore point to DIAPH2 as to a novel candidate
for a metastasis related gene.

Intrigued by the interesting biological function
of the encoded protein, as a proof of principle, we
sequenced the gene in 5 LSCC metastases-de-
rived cell lines assuming the highest probability
to identify further loss of function alterations in
these samples. Indeed, we identified a hemizy-
gous deletion targeting DIAPHZ2 in 1/5 cell lines.

These preliminary findings triggered us to
sequence the entire coding region of the gene
in 95 primary LSCC specimens (lllumina MiSeg;
paired-end sequencing, coverage: range 20—6451,
median 528) that included 53 non-metastasizing
(NO0) and 42 metastasizing (N+) tumors. We aimed
at identifying further loss-of-function muta-
tions and their distribution in these two groups.
Moreover, we combined our results with exome
sequencing data from 279 head and neck tumors
available in the cBioPortal. Altogether 21 muta-
tions (5.6%) were found in the 374 studied cases
that targeted functional domains of the DIAPH2
protein, wherefrom 6/190 were NO cases and
15/184 were N+ cases. Importantly, there was
a significant overrepresentation of the mutations
in the (N+) cases (p = 0.036; chi-squared test).

In order to analyze the biological effect of these
mutations we used CRISPR/Cas9 editing to delete
six amino acids form the crucial FH3 domain and
to establish the DIAPH2" HEK-293 cell line. Sub-
sequent proliferation and migration assays proved
that this heterozygous loss significantly alters the
behavior of cells that slow down their proliferation
but manifest enhanced migration.

In conclusion, these findings show the over-
representation of DIAPH2 mutations in metasta-
sizing tumors. Moreover, the increased migration
potential of DIAPHZ'" cells suggest that these
mutations may contribute to metastasis forma-
tion in human tumors.

Journal of Medical Science 2018,87(1)

Immunophenotypic assessment
of Natural Killer cells in Chronic
Rhinosinusitis with Nasal Polyps

Karolina Wasicka, Mariusz Kaczmarek,
Matgorzata Leszczynska

Introduction. Chronic rhinosinusitis is a chronic
inflammatory process of the mucous membrane
of the nasal cavity and paranasal sinuses. In the
physiological state NK cells are the first line of
defense against pathogens leading to cytolysis
of the infected cell. However, this function may be
limited under pathological conditions.

Aim. The aim of the study was to evaluate per-
centage and the degree of maturation of NK cells
and also expression of CD314, CD336, CD337
receptors in peripheral blood and tissue from
patients with chronic sinusitis with and without
polyps as well as from healthy people.

Material and Methods. The research material was
obtained from 49 patients with chronic sinusitis
(36 with nasal polyps, 13 without polyps) under-
going endoscopic nasal and sinus surgery and
also from 15 patients with nasal septum devia-
tion and hypertrophic rhinitis as control samples.
Immunophenotypic identification of NK cells was
carried out with the use of flow cytometer.
Results. The results did not show any significant
differences in the percentage of NK cells in the
analyzed groups. Significant differences were
present within the degree of maturation of NK
cells between the examined groups and tissues.
In the material from patients with chronic sinus-
itis lowered expression of the receptors has been
found compared to the control group. The results
indicate the involvement of NK cells in inflam-
mation process, and the different expression of
receptors in the analyzed groups may indicate
the presence of a modifying agent.

Conclusions. Disorders of the maturation pro-
cess and lower expression of receptors activating
function of NK cells may be an important element
of etiopathogenesis of chronic rhinosinusitis with
and without polyps.



Systemic and oral symptoms as
well as dental management in the
Hyperimmunoglobulin E syndrome
patients — report of two cases

Karolina Gerreth', Aleksandra
Szczawinska-Poplonyk? Zdzislawa Kycler?,
Anna Breborowicz”

! Department of Paediatric Dentistry, Poznan
University of Medical Sciences, Poland

2 Department of Paediatric Pneumonology, Allergology
and Clinical Immunology, Il Chair of Paediatrics,
Poznan University of Medical Sciences, Poland

The autosomal dominant hyperimmunoglobu-
lin E syndrome (HIES) due to a loss-of-function
heterozygous transcription factor STAT3 muta-
tion is a multisystem disease with immunologi-
cal and non-immunological abnormalities. The
syndrome is characterized by a classical triad of
symptoms, such as eczema, recurrent respira-
tory tract infections and high serum concentra-
tion of IgE, which is accompanied by a variety of
oral, dental, skeletal, connective tissue, vascular
and dysmorphic features. As clinical manifesta-
tions of the disease often appear gradually, the
clinical diagnosis of HIES in early childhood is
challenging. The oral findings manifest earlier
than the development of typical facial changes,
hence, the expected role of oral phenotypes in
early diagnosis of the disorder exist. The derma-
tological symptoms, oral status, other systemic
health problems as well as dental management
of two paediatric patients with hyperimmuno-
globulin E syndrome were presented. HIES is of
great importance to different health care provid-
ers because sufferers require special preventive
and therapeutic management from early infancy
in order to avoid complications which can even
prove to be life-saving for such patients.
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Identification of single nucleotide
polymorphisms, rs396991 of the
CD16A gene and rs1801274 of the
CD32A gene, as possible factors
influencing bullous pemphigoid
and pemphigus phenotypes

Justyna Gornowicz-Porowska', Michat J.
Kowalczyk?, Pawet Bartkiewicz', Monika
Bowszyc-Dmochowska', Ryszard Zaba?,
Marian Dmochowski', Zygmunt Adamski'

! Department of Dermatology, Poznan University of
Medical Sciences, Poland

2 Department of Dermatology and Venereology,
Poznan University of Medical Sciences, Poland

IgG Fc receptors (FcRs) may be important immu-
nomodulatory factors participating in the patho-
genesis of bullous pemphigoid (BP) and pem-
phigus. The aim of the study was to identify and
evaluate the possible association between the
expression of certain single nucleotide polymor-
phisms (SNP) of CD16A and CD32A genes and the
disease phenotype. This study was focused on
rs396991 of the CD16A gene and rs1801274 of the
CD32A gene in pemphigus and BP.

The study comprised 47 patients with BP and
15 patients with pemphigus serving as mutually
positive control groups. DNA was isolated from
whole blood by column methods and analysed
using a NanoDrop spectrophotometer. Genotyp-
ing was performed with the use of TagMan SNP
Genotyping Assays (ThermoFisher) and a Light-
Cycler 2.0 real-time PCR instrument.

The frequency distribution of SNP geno-
types for CD16A gene was as follows: (i) in BP: 21
(44.68%) homozygotes AA, 22 (46.80%) heterozy-
gotes CA, 4 (8.52%) homozygotes CC; (ii) in pem-
phigus: 5 (33.33%) homozygotes AA; 8 (53.34%)
heterozygotes CA, 2 (13.33%) homozygotes CC.

The frequency distribution of SNP genotypes
for CD32A gene was as follows: (i) in BP: 9 (19.15%)
homozygotes TT, 5 (53.19%) heterozygotes TC, 13
(27.66%) homozygotes CC; (ii) in pemphigus: 4
(26.66%) homozygotes TT, 8 (53.34%) heterozy-
gotes TC, 3 (20%) homozygotes CC.

These polymorphisms may play a significant
role in the pathogenesis of BP and pemphigus
influencing their dynamic phenotypes.



The patient with distal
arthrogryposis and with labia
minora hypertrophy-medical and
ethical aspects

Grazyna Jarzgbek-Bielecka', Karina
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Freeman—Sheldon syndrome (FSS), also termed
distal arthrogryposis type 2A (DA2A), or Whis-
tling-face syndrome, was originally described by
EA Freeman and JH Sheldon in 1938. The symp-
toms of Freeman-Sheldon syndrome include
drooping of the upper eyelids, strabismus,
low-set ears, a long philtrum, gradual hearing
loss, scoliosis, and walking difficulties. Gastroe-
sophageal reflux has been noted during infancy,
but usually improves with age. The tongue may
be small, and the limited movement of the soft
palate may cause nasal speech. Often there is an
H- or Y-shaped dimpling of the skin over the chin.
We described a case of a labioplasty in 18 years
old patient with FSS and labia minora hypertro-
phy which is to our knowledge first reported case
of coincidence of FSS with genital abnormalities.
Ouer Patient was diagnosed with Freeman-Shel-
don syndrome in an early childhood and since
then she passed several reconstructive surgeries
and rehabilitation. At the admission ouer patient
reported discomfort, pain and physical activity
limitation due to labia minora hypertrophy and
hyperpigmentation. Patient was informed about
the possibility of labioplasty procedure, accept-
ed the proposal of surgical treatment and signed
the informed consent. Labial reduction was per-
formed by the wedge resection of labia adjusting
the size to the desired one (2 cm length between

" Journal of Medical Science 2018,87(1)

the base and the wedge). Three weeks and six
months after surgery the patient reported full
acceptance of her genital anatomy. She did not
mention any more the hyperpigmentation of labia
and reported successful sexual life with her boy-
friend. Incorrect and unacceptable genital anat-
omy in adolescents might lead to severe sexual
dysfunctions. From the ethical point of view it
is fully understandable and permissible to con-
duct reconstruction surgery after injuries and
in illnesses, or to repair deformations stemming
from congenial malfunctions. In some cases it
may be even considered necessary or indispens-
able to undergo plastic surgery. This is particu-
larly true for children with malfunctions which
may in the future stop their personal develop-
ment. In such situations the burden to recognize
the necessity and to take action lies with the par-
ents.

Labioplasty in a FSS patient with labia mino-
ra hypertrophy can help to obtain both the full
acceptance of genital anatomy and successful
sexual life. To our knowledge this is a first report
of labia minora hypertrophy in a patient with FSS.
As far no embryological connection between the
labia minora overgrowth and Freeman-Sheldon
syndrome was reported.

Isolated hypogonadotropic
hypogonadism in clinical practice

Matgorzata Katuzna, Katarzyna Ziemnicka

Department of Endocrinology, Metabolism and
Internal Medicine, Poznan University of Medical
Sciences, Poland

Department of Endocrinology, Metabolism and
Internal Medicine of Poznan University of Medi-
cal Science since many years conducts research
on isolated hypogonadotropic hypogonadism
(IHH). A result of these studies is collection of
unique cohort patients presenting IHH, which also
includes the familial cases. IHH is a significant
cause of disorders of maturation and infertility in
human. IHH is five times more common in males
than in females. GnRH neuronal migration disor-
ders and defects in the synthesis, secretion and



action of gonadotropin releasing hormone (GnRH),
luteinizing hormone (LH) or follicle-stimulating
hormone (FSH) underlie the background of IHH.
IHH is divided into two types: a type with anos-
mia (lack of smell), called Kallmann syndrome and
normosmic form (without disturbances of smell)
— nlHH. Kallmann syndrome accounts for about
60% of IHH. IHH patients can have accompany-
ing defects such as renal agenesis, deafness, cleft
palate, mirror movements or digital anomalies etc.

To date, more than 25 genes involved in the
pathogenesis of IHH have been identified. How-
ever, the genetic basis of approximately half of
the IHH cases remains unidentified. The next
generation sequencing (NGS) with use of plat-
forms of high- or medium-throughput represents
nowadays most advanced and efficient tool for
identification of genetic background of IHH.

Reversal of IHH, observed in 10% of IHH
patients, is defined as reinstatement of normal
testosterone concentration in serum after short
discontinuation of treatment with testoster-
one, gonadotropin or GnRH. Mutations in FGFR1,
PROKR2, KAL1, GNRHR, TACR3, TAC3 were identi-
fied in several cases of reversal.

The knowledge of genetic background of IHH
helps to individualize the treatment and help to
predict reversion of hypogonadism. Early appro-
priate clinical and genetic diagnostics and treat-
ment are crucial for achieving optimal clinical
results and effective counseling.

Oral health status and tobacco
smoking as a risk factor for stroke

Katarzyna Baksalary-lzycka, Radostaw
Kazimierski, Anna Kurhanska-Flisykowska,
Wtodzimierz tojewski, Izabela Wojtasz

Department of Conservative Dentistry and
Endodontology, Poznan University of Medical
Sciences, Poland

Department of Vascular Diseases of Nervous System,
Poznan University of Medical Sciences, Poland
Department of Oral Surgery and Periodontology,
Poznan University of Medical Sciences, Poland

Aim. We analyzed the oral health status and peri-
odontal status of post-stroke patients from Clin-
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ic of Vascular Diseases of Nervous System to
assess a possible link between stroke and severe
periodontitis.

Material and Methods. Data has been provided
between 2014-2017. Within 72 hours post stroke
each patient has been examined by staff from
Periodontology Clinic. The periodontal state of
all participants was assessed according to the
WHO Oral Health Data Chart and the following
indices: API, BOP,CAL,PD. The control group, the
same age and sex, has been taken from a group
of Periodontal Clinic Patients. The group consist
of 240 patients,128 women and 112 mean age
43-92 years with chronic periodontitis (96) and
gingivitis(82).About 20% was edentulous.
Results. We found significant difference in the
BOP and API values between the two groups ana-
lyzed: the post stroke patients smoking and no
smoking and the healthy controls. Our prelimi-
nary data suggest that periodontal disease may
be a factor predisposing to stroke.

Conclusions. Emerging evidence suggest that
poor oral health control influences the initiation
and/or progression of atherosclerosis (including
infarct and stroke). We found significant differ-
ences in the BOP and APl values between patients
and control subjects which confirm that perio-
dontitis can be predisposing factor to stroke.

Analysis of genotype-phenotype
risk factors in families with history
of Alzheimer's disease

Michat Prendecki', Marta Kowalska', Olaf
Szyszka', Joanna Nowakowska', Jolanta
Florczak-Wyspianska?®, Jan llkowski®,
Wojciech Kozubski?, Jolanta Dorszewska'

! Laboratory of Neurobiology, Department of
Neurology, Poznan University of Medical Sciences,
Poland

% Chair and Department of Neurology, Poznan
University of Medical Sciences, Poland

% Department of Emergency Medicine, Poznan
University of Medical Sciences, Poland

Introduction. Currently, 50% of cases of rare,
familial form of Alzheimer's disease (AD), is con-
nected with mutations in three genes associated



with amyloid B (AB) cascade: APP, PSEN1 and
PSEN2. The causative factors for remaining cas-
es of familial AD (FAD) have not been fully eluci-
dated. The aggregation of unfavorable variants
in APOE — responsible for diminished Ap clear-
ance and TOMM40 — associated with A transfer
to mitochondria, and increased oxidative stress,
may induce development of AD in certain fami-
lies. The APOE possesses three common vari-
ants: protective — E2, neutral — E3 and pathogen-
ic — E4. Simultaneously, the TOMM40 rs10524523
polymorphism comprise following alleles: short
(S), long (L) and very long (VL). These variants
may influence the levels of biochemical param-
eters, such as: the protective apolipoprotein E
(apoE), antioxidants, e.g. glutathione (GSH), and
other biothiols, such as vasculature damaging
homocysteine (Hcy). So far, very few studies were
focused on investigation of the effects of geno-
type-phenotype risk factors for AD in subjects
with family history of AD.

Aim. The aim of the study was the analysis of the
genetic variants of APOE and TOMMA40 genes and
the apoE phenotype, as well as the level of cho-
sen biothiols in families with history of AD.
Material and Methods. The members of two fami-
lies with history of AD and no detected mutations
in hotspot regions of APP, PSENT and PSEN2
genes were recruited to the study. The variants
in APOE gene were analyzed by qPCR, TOMM40
by HRM and capillary electrophoresis while APP,
PSEN1, PSEN2 by sequencing. The plasma level
of apoE was analyzed by ELISA. The concentra-
tions of Hcy and GSH were analyzed by HPLC/EC.
Results. It was shown that in the analyzed fami-
lies, the disease manifested about 65 years of
age. All studied persons were carriers of at least
one APOE E4 allele. Moreover AD patients, from
studied families were carriers of unfavorable
variants: TOMM40 S and L, and exhibited ele-
vated levels of Hcy and decreased concentration
of apoE. Moreover, the presence of two APOE E4
alleles was accompanied with decreased apoE
levels, both in AD patients and family members
without signs of dementia.

Conclusions. It seems that the APOE E4 and
TOMMA40 S/L alleles leading to the altered plas-
ma concentrations of apoE and biothiols may
increase the risk of developing AD in families with
history of this disease.
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Is trivial otitis externa always
harmless?

Joanna Napierata, Matgorzata Wierzbicka

Department of Otolaryngology, Head and Neck
Surgery, Poznan University of Medical Sciences,
Poland

Introduction. Otitis externa is an infection of the
outer ear canal with or without eardrum involve-
ment. It is thought to affect 10% of people at some
stage. In predisposed patients, this common dis-
ease may develop into life-threatening process
which invades the temporal bone and skull base.
Material and Methods. Medical records in patients
with MOE hospitalized in Department of Oto-
laryngology and Laryngological Oncology in
Poznan between 2008-2017 was retrospectively
analyzed. We review latest literature using the
search terms: ,malignant otitis externa”, ,skull
base osteomyelitis".

Results. Analysis of medical records reveals that
MOE affects more often elderly person over 70
years. There is sex predilection for men. Patients
with DM, immune deficiency or with other system-
ic conditions develop predominantly MOE. Symp-
toms are frequently underestimated by patients
and diagnostics is delayed. Currently, attempts
have been made to unify terminology, diagnos-
tics and treatment of temporal bone destructive
processes in patient with MOE.

Conclusions. Nonetheless, we should also bear
in mind that even ftrivial otitis externa may devel-
op into the life-threatening disease. Multicenter
study and metaanalysis are aimed to reach the
consensus for the diagnosis, treatment and
nomenclature of inflammatory processes invad-
ing temporal bone. In patients with MOE, prompt
diagnosis and sufficiently long antibiotic treat-
ment is required to provide better outcomes and
avoid surgical approach.



Recessive dystrophic epidermoly-
sis bullosa in the dental practice —
description of two cases

Justyna Opydo-Szymaczek, Natalia
Wendland, Maria Borysewicz-Lewicka

Department of Pediatric Dentistry
Poznan University of Medical Sciences, Poland

Epidermolysis bullosa dystrophica or dystro-
phic epidermolysis bullosa (DEB) is a geneti-
cally determined (autosomal dominant or reces-
sive) disease characterized by the appearance
of severe blistering lesions affecting skin and
mucous membranes. DEB is caused by genetic
defects within the human COL7A1 gene encod-
ing collagen VII. The deficiency in anchoring
fibrils impairs the adherence between the epider-
mis and the underlying dermis.

The aim of the study was to present two
patients with recessive type of DEB also known
as "Hallopeau—Siemens variant of epidermolysis
bullosa", who are currently patients of the Depart-
ment of Pediatric Dentistry of Poznan University
of Medical Sciences.

The 12-year-old girl and her 9-year-old sis-
ter were referred to the university clinic seeking
advice and treatment, due to rapidly progressing
dental caries. Most of the teeth in both sisters
presented with advanced caries demineralization
demanding urgent dental intervention.

Dental caries lesions have been treated in
local anesthesia, while extractions of posterior
permanent teeth have been planned to be carried
out under general anesthesia. Patients with DEB
present a challenge for dental care, since every
manipulation in oral cavity may result in blister-
ing. At the same time, elimination of pain and dis-
comfort due to caries is essential in improving
the quality of life of the patients.

The blue light in examination
of mucosa — the role of NBI in
diagnostics
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Introduction. The present review is focused on
the use of NBI in the diagnostic and management
process of patients with laryngeal cancer. Nar-
row band imaging (NBI) by enhancing the con-
trast between the mucosal epithelium and sub-
mucosal vessels facilitates diagnosis of precan-
cerous and cancerous lesions, as well as hyper-
trophic lesions such as laryngeal papillomatosis.
Narrow band imaging (NBI) is an optical tech-
nique based on the modification of white light by
the use of special optical filters. Every change in
the microvascular architecture of the mucosa is
classified according to Ni's classification (2011).
Material and Methods. The use and diagnostic effi-
cacy of different optical diagnostic methods used
in detection of larynx malignancies was studied
based on a combined analysis of publically acces-
sible databases (PubMed, MEDLINE, Cochrane
Library) as well as experiences of Department
of Otolaryngology - Head and Neck Surgery of
Poznan University of Medical Sciences.
Conclusions. There is a wide range of evidence in
the literature and in experience of our department
that optical diagnostic methods such as NBI
proved to be superior to white light endoscopy for
the detection of early stages of larynx malignan-
cies and thus have the potential to revolutionize
early diagnosis of the larynx cancer. In addition,
the use of NBI allows more precise assessment
of the surgical margins status of early stage and
locally advanced laryngeal cancers managed in
endoscopic laser cordectomy.
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Morphea and lichen sclerosus are diseases of
unknown etiology, however they are considered to
have autoimmune Introduction. Their hypotheti-
cal association with Borrelia burgdorferi infec-
tion has been a subject to debate for a long time.
50-year-old male presented with a 5-month his-
tory of dermatosis. The patient rapidly devel-
oped multiple disseminated purple macules and
pale indurations with liliac ring on the trunk and
extremities. The patient has been working in the
forest and reported multiple tick bites over last
few years. He didn't report any skin lesions of
morphology corresponding to erythema chroni-
cum migrans. The skin biopsy was consis-
tent with morphea diagnosis. The patient was
treated with doxycycline, ceftriaxone and low
doses of metyloprednisolone. Rapid, spectacu-
lar improvement of skin lesions was observed.
Improvement of skin lesions after tretment with
antibiotics led us to consider association between
morphea and Borrelia burgdorferi infection.
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The activity of mitochondrial
respiratory system in intact
peripheral blood mononuclear cells
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Introduction. Neurodegeneration during the
course of multiple sclerosis (MS) is associated
with chronic inflammation and the production of
reactive oxigen and nitrogen species, and mito-
chondrial injury.

Aim. The aim of this study was to evaluate the
activity of mitochondrial respiratory system in
peripheral blood mononuclear cells (PBMCs)
from MS patients.

Material and Methods. The study included 15
multiple sclerosis patients hospitalized in Depart-
ment of Neurology at Poznan University of Medi-
cal Sciences in Poznan, Poland and 23 healthy
volunteers. PBMCs were isolated from EDTA blood
via density gradient centrifugation (Histopaque,
Sigma-Aldrich). The cell number was counted in
Biirker's chamber and in YUMIZEN H500 (HORI-
BA, Japan) analyzer and the volume correspond-
ing to 1x10° cells was applied for respirometry.
The activity of mitochondrial respiratory system
was analyzed in intact PBMCs using high-resolu-
tion respirometer (Oxygraph-2k; Oroboros Instru-
ments, Innsbruck, Austria) according to the ROU-
TINE, LEAK, electron transfer system (ETS), and
residual oxygen consumption (ROX) protocol.
Results. ROUTINE respiration in PBMCs from
blood was lower in MS patients (12.66 + 3.77
pmol 0,/s*10° cells, mean + standard deviation,
P = 0,0480) than in controls (15.76 + 4.54 pmol
02/s+10° cells). No changes in LEAK respira-
tion were found in MS patients (4.25 + 2.06 pmol
02/s*10° cells, P = 0.1431) compared to healthy
subjects (4.52 + 1.77 pmol 02/s+10° cells). ETS
respiration in PBMCs from MS patients (14.44;



10.46 — 22.94 pmol 02/s*10° cells, median;
interquartile range) did not differed from con-
trols (16.54; 11.38 — 20.68 pmol 02/s+10° cells).
Downregulation of ROX respiration was observed
in PBMCs from MS patients (2.90 = 1.70 pmol
02/s*10° cells) compared to controls (4.76 + 1.79
pmol 02/s*10° cells, P = 0.0004).

Conclusions. Basic mitochondrial respiration is
down-regulated in PBMCs along with inhibition
of extramitochondrial respiration in the course of
multiple sclerosis.
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Waldenstrém macroglobulinemia (WM) is defined
by the World Health Organization as lymphop-
lasmacytic lymphoma (LPL). Increased concen-
tration of IgM is one of the factors that lead to
increase of blood viscosity. Blood hyperviscosity
in patients with Waldenstrom's macroglobuline-
mia is serious clinical problem. The aim of this
work was to observe the rheological parameters
in a group of Waldenstrom's macroglobulinemia
patients in a two year period. During this time the
blood samples from each patient were collected
four times. The evaluation included such fac-
tors as whole blood viscosity, plasma viscosity,
hematocrit value and the tendency to aggrega-
tion and deformation of erythrocytes. The latter
features were quantified using the mathemati-
cal rheological model of Quemada. Compared
to the hemorheological parameters obtained for
healthy objects, elevated value of plasma vis-
cosity and an increased tendency to aggrega-
tion were observed in the studied group. Other
rheological parameters values did not differ sig-
nificantly form the values in healthy objects. All
patients were under constant medical control.
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Sarcoidosis is granulomatous systemic disease of
unknown — probably immune-related etiology with
noncaseting granulomas involving usually lungs
and lymph nodes, however it may affect different
tissues and organs including heart. The disease
affects at least 10 of 100,000 persons each year
(more often women) at the age of 25—-45 years old
and individuals over 50 years old, with the highest
prevalence in Europe and North America. The most
devastating pattern of the disease is concerned
with myocardial involvement which, according to
different sources, is estimated between 5 and 50%
of affected patients. Although cardiac sarcoido-
sis has usually benign, asymptomatic course, it
accounts for approximately 25% of the disease-re-
lated deaths. The main cardiac symptoms include:
(@) conduction disturbances (2nd and 3rd degree
heart block), (b) ventricular arrhythmias (sVT)
which may result in sudden cardiac death and (c)
progressive heart failure. Despite this potential
life-threatening symptoms, both, the diagnosis and
management of cardiac sarcoidosis arouse con-
troversy and remain challenging. According to HRS
Expert Consensus (2014) there are histological as
well as clinical pathways to a diagnosis of cardiac
sarcoidosis. The first one embraces endomyo-
cardial biopsy, and the second one that applies to
patient with established extra-cardiac involvement,
is based on the cardiovascular imaging (echocar-
diography, PET, CMR). The management strategies
include immunosuppressive therapy (most often
corticosteroids), antiarrhythmic drugs and invasive
therapy (ablation, pacemaker/ICD) when indicated.
The main points of collaboration:
> Collaboration in the diagnostic procedures,
especially in laboratory tests.
> Collaboration in the development of the heart
sarcoidosis registry.



> Collaboration in the exchanging practical/
clinical experience during mutual visiting pos-
sibilities.
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effects of radiotherapy — report of
two cases and literature review.
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Radiotherapy is one of the most common meth-
ods of treatment for malignant neoplasms. Typi-
cal side effects of radiotherapy include acute and
chronic cutaneous reactions of varying intensity.
However, rare causes of radio-induced skin dis-
eases have also been reported.

We report two cases, in which treatment with
radiotherapy have induced a localized bullous
pemphigoid (BP) and a generalized morphea.
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A 81-year old woman 3 months prior to hospi-
tal admission has received 33 courses of radia-
tion therapy for an infiltrating duct carcinoma. In
a day of receiving the last dose of radiation she
has developed multiple tense blisters on the right
breast. Direct immunofluorescence for antibase-
ment membrane autoantibodies showed linear
deposits of C3+ at the dermoepidermal junction.
Multi-parametric indirect immunofluorescence
ELISA assay had confirmed a high IgG antibody
titer to BP230. IgG anti-BP180 antibodies were
negative. The patient has been diagnosed with
localized paraneoplastic radiotherapy-induced
bullous pemphigoid and treated with a daily
dose of 200 mg of oral doxycycline and 24 mg
of oral methyloprednizolone with a substantial
improvement.

A 55-year old woman treated for a duct car-
cinoma of the left breast have presented at two
years after mastectomy followed with chemo-
radiotherapy with skin lesions characteristic
for generalized morphea. A local reccurence of
breast cancer has been excluded. The patient
received a topical treatment with clobetasole
and oral treatment with methotrexate in a dose of
7.5 mg daily. Due to lack of satisfactory response
an UVAT therapy has been started with good
results — decrease of density of preexisting
plaques, lack of new lesions, a "lilac ring" hasn't
been observed.

Up to date, 37 cases of radiation-induced
bullous pemphigoid and 88 cases of radiation-in-
duced morphea have been reported in the litera-
ture. The cases described indicate the necessity
of profound evaluation of skin changes in patients
receiving radiotherapy.
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