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Szanowni Panistwo,
Pracownicy, Absolwenci
i Studenci Szkét Wyzszych

Przekazujemy w Paristwa rece ostatni w tym roku
zeszyt Pulsu Uczelni. Zamykamy kolejny etap wytezo-
nej pracy nad kontynuacjg nowej idei Kwartalnika. Dzie-
kujemy za Panstwa zainteresowanie, wsparcie i chec¢
autorskiej wspotpracy oraz petne zyczliwosci opinie.
Dziekujemy rowniez wszystkim Recenzentom, Czton-
kom Rady Naukowej, Redaktorom i Cztonkom Komi-
tetu Redakcyjnego za wytezong prace i statg pomoc
w 2015 roku.

Informujemy z satysfakcjg, ze kwartalnik Puls
Uczelni uzyskat szes¢ punktéw w ocenie eksperc-
kiej Ministerstwa Nauki i Szkolnictwa Wyzszego i wpi-
sany zostat po raz pierwszy na ministerialng liste
czasopism punktowanych — czes¢ B. Mamy nadzieje,
ze grono naszych wspotpracownikow i zwolennikow
wzrosnie znaczaco w kolejnych latach.

W czesci naukowej niniejszego zeszytu prezen-
tujemy Panstwu prace oryginalne, podsumowujgce
badania dotyczace somatycznej determinacji ptciowej
w nadwadze i otytosci oraz wiedzy na temat podstaw
profilaktyki raka jgdra wsrod mezczyzn. Zamieszczamy
takze opis przypadku 45-letniej kobiety, u ktorej wystapit
zawat serca z uniesieniem odcinka ST, spowodowany
jednoczesnym zamknieciem dwoch gtéwnych tetnic
wiencowych. Wsrod artykutow pogladowych z pew-
noscig zainteresujg Panstwa: opisujacy role granulocy-
tow obojetnochtonnych i ich apoptozy w zwalczaniu
stanu zapalnego, zawierajacy przyktady zastosowa-
nia termografii w diagnostyce oraz rozwazania na

dr n. med. Andrei Shpakou

Z-ca redaktora naczelnego

mgr Bozena Ratajczak-Olszewska
Z-ca redaktora naczelnego

temat czasopism naukowych i podpiséw cyfrowych,
a takze roli pomocy spotecznej w opiece paliatywne;j
w Polsce.

Juz pod koniec pracowitego 2015 roku gorgco
zapraszamy Panstwa do udziatu w Il Miedzynarodowe;j
Konferencji Pulsu Uczelni ,Granty i projekty naukowe
— od aplikacji do finansowania®, ktéra odbedzie sie
w dniach 12-13 maja 2016 r. na terenie Panstwowej
Medycznej Wyzszej Szkoty Zawodowej w Opolu. Celem
Konferencji jest przekazanie praktycznych wskazowek
na temat prowadzenia projektow naukowych oraz przy-
gotowywania wnioskow aplikacyjnych w procesie ubie-
gania sie o finansowanie projektow naukowych przez
studentéw (mtodych naukowcdw), pracownikow szkot
wyzszych i innych jednostek naukowych, jak rowniez
przyblizenie uczestnikom szerokiego wachlarza zro-
det finansowania badan naukowych dostepnych w Pol-
sce. W konferencji wezmg udziat wybitni prelegenci,
w tym m.in.: prof. Christos Lionis z Grecji, prof. Sven
van lIJzendoorn z Holandii, prof. Alan R. Freitag z USA,
prof. Jacek Koziel z USA, dr Andrei Shpakou z Biatorusi.
Program wypetnig jednak nie tylko wyktady, ale takze
okragty stot, debata, dyskusje i specjalistyczne szko-
lenia zwigzane z przygotowywaniem i prowadzeniem
projektow naukowych.

Z okazji Nowego 2016 Roku zyczymy Panstwu
ogromnej satysfakcji z zycia osobistego i zawodo-
wego oraz nieustannego poczucia spetniania sie, a takze
czasu dla Najblizszych!
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SOMATYCZNA DETERMINACJA PLCIOWA
W NADWADZE | OTYLOSCI

Somatic gender determination in overweight and obesity

MICHAL ZYCH'*~*
KRZYSZTOF STEC'®**
KAROL PILIS'*®
WIESLAW PILIS =~
CEZARY MICHALSKI***
ANNA PILIS™

L Instytut Wychowania Fizycznego, Turystyki
| Fizjoterapii,
Akademia im. J. Dtugosza, Czestochowa
2 Instytut Fizjoterapii,
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A — przygotowanie projektu badania | study design,
statistical analysis,

B — zbieranie danych | data collection,
D - interpretacja danych | data interpretation,
F — opracowanie pismiennictwa | literature search,

C - analiza statystyczna |
E — przygotowanie maszynopisu | manuscript preparation,
G - pozyskanie funduszy | funds collection

STRESZCZENIE

Wstep: Somatyczne wielkosci, takie jak masa (Mc) i wysokos$¢
ciata (Wc), sg uzywane do wyliczania wskaznikow wagowo-
-wzrostowych i stanowig pomoc w diagnozowaniu nadwagi
i otytosci.

Cel pracy: Celem pracy jest ocena nadwagi i otytosci kobiet
imezczyzn w Swietle prostych wskaznikow somatycznych.
Materiati metody: W prezentowanej pracy poréwnano wskaz-
niki somatyczne 179 kobiet i 181 mezczyzn z nadwagg i oty-
toscig. Do oceny somatycznej badanych uzyto: Mc, Wc oraz
wskaznikow wagowo-wzrostowych: Queteleta, BMI, Roh-
rera i smuktosci.

Wyniki: W badanych grupach kobiety i mezczyzni byli w zbli-
zonym wieku, grupy te roznity sie istotnie omawianymi wskaz-
nikami somatycznymi. Porownania podgrup kobieti mezczyzn

o podobnej wielko$ci BM| wykazaty, ze s oni w podobnym
wieku i roéznig sie w zakresie Mc, Wc oraz wskaznikow: Quete-
leta, Rohrera i smuktosci. Natomiast miedzy podgrupami
kobiet, jak i miedzy podgrupami mezczyzn, wystepowaty
istotne réznice wiekowe, Mc oraz wskaznikow: BMI, Quete-
leta, Rohrera i smuktosci.

Whioski: Powyzsze dane wskazujg, ze pomimo braku réznic
wieku miedzy badanymi kobietami i mezczyznami z podob-
nym lub roznym BMI istnieje wyrazna somatyczna determi-
nacja ptciowa, natomiast w obrebie tej samej ptci, roznigcej
sie wskaznikiem BMI, wiek badanych jest czynnikiem determi-
nacji somatycznej. Wykazano tez, ze badane wskazniki soma-
tyczne majg rozng moc predykcyjng w zakresie oceny nadwagi
i stopnia otytosci badanych kobiet i mezczyzn.

Stowa kluczowe: nadwaga, otytosc, roznice ptciowe, metody oceny otytosci
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Michat Zych, Krzysztof Stec, Karol Pilis, Wiestaw Pilis, Cezary Michalski, Anna Pilis

Somatyczna determinacja ptciowa w nadwadze i otytosci

SUMMARY

Background: The somatic measurements such as body mass
(Bm) and body height (Bh) are used to calculate the mass-
height indices and are useful in the diagnosis of being over-
weight and obese.

Aim of the study: The study aimed at the assessment of over-
weight and obesity in women and men with the use of some
simple somatic indicators.

Material and methods: In the study, the somatic indicators
of overweight or obese women (179) and men (181) were
compared. The indicators included Bm, Bh, and the weight-
height indices such as Quetelet’s, BMI, Rohrer’'s and the slen-
derness ratio.

Results: The women and men examined during the research
were of similar age and significantly differed within the somatic
indices mentioned before. The comparison of female and

Keywords: overweight, obesity, gender differences, obesity evaluation methods

Wstep

Otytosc¢ rozprzestrzenia sie niezwykle dynamicz-
nie we wspotczesnym, zurbanizowanym swiecie i jest
przyczyng nadcisnienia, dyslipidemii, opornosci insu-
linowej, rozwoju syndromu metabolicznego i cukrzycy
typu 2 [1,2,3,4]. Ponadto zaburza funkcje uktadu odde-
chowego [5], zwieksza ryzyko chorob uktadu krgzenia
[6], schorzen nerek [7], nowotworow [8] i wielu innych,
chordéb, ktére czesto prowadza do $mierci [9]. Dla-
tego tez otytos¢ wymaga doktadnego zdiagnozowania
oraz wieloetapowego i kompleksowego postepowa-
nia terapeutycznego. Najczesciej okresla sie jg meto-
dami antropometrycznymi z wyliczeniem wskaznika
masy ciata BMI, lecz jego graniczna wartos¢, okresla-
jaca wystepowanie otytosci, nie jest jednakowa w roz-
nych czesciach sSwiata. W populacjach zachodnich za
osoby otyte uznaje sie te, u ktorych wartos¢ BMI prze-
kracza 30 kg x m, natomiast w populacjach azjatyckich
ta graniczna wartos$¢ wynosi 25 kg X m=2. Dodatkowo
zaobserwowano, ze Azjaci majg wiekszg zawartosc
ttuszczu niz ludzie Zachodu, przy takiej samej warto-
$ci BMI [10]. Nalezy podkresli¢, iz pomimo szerokiego
zastosowania wskaznika BMI do oceny nadwagi i stop-
nia otytosci nie odzwierciedla on centralnego rozmiesz-
czenia ttuszczu w organizmie, tak jak inne wskazniki
somatyczne, np. obwad talii (WC), stosunek obwodu
talii do obwodu bioder (WHR), stosunek obwodu talii
do wysokosci ciata (WHtR) [1,11]. BMI wyraza tylko sto-
sunek masy ciata do jego wysokosci. Nie dostarcza
informacji o zawartosci ttuszczu w organizmie i wiel-
kosci bezttuszczowej masy ciata (FFM). Badania Flegal
i wsp. [12] oraz Curtis i wsp. [13] wskazujg, ze wskaznik
BMI btednie odzwierciedla stopien otytosci organizmu
[14], a ponadto przyjmuje takie same kryteria nadwagi
i otytosci dla kobiet i mezczyzn, przez co dodatkowo
obniza wiarygodnos¢ diagnostyczng. Wskaznik BMI
wykorzystuje sie najczesciej w ocenie nadwagi i stop-
nia otytosci, jednak dobrze jest stosowac inne wskazniki
wagowo-wzrostowe, wyliczane na podstawie wysoko-
$ci i masy ciata. Wskazniki, ktore przyjmujg odmienne
kryteria kwalifikacyjne otytosci dla obu ptci, cechuje
wieksza wiarygodnosc¢ [15,16].

male subgroups of similar BMIs has shown that the subjects
were of a similar age, however, differed concerning Bms, Bhs
and such indicators as Quetelet’s, Rohrer's and a slenderness
ratio. In contrast, female and male subgroups of different BMls
reflected significant differences as for age, Bm and such indi-
cators as Quetelet's, Rohrer’s and the slenderness ratio.
Conclusions: The data collected indicate that, despite of the
lack of age difference between the investigated women and
men with similar and different BMIs, there is a clear somatic
gender determination, while within the same gender with
different BMIs, the age of the respondents is a factor in the
somatic determination. It was also demonstrated that somatic
indicators have different predictive powers in evaluating the
degree of being overweight and obesity of the surveyed women
and men.

(PU-HSP 2015; 9, 4: 3-8)

Celem prezentowanej pracy jest porownanie nad-
wagi i otytosci kobiet i mezczyzn na podstawie prostych
wskaznikow somatycznych: BMI, Queteleta, Rohrera
i smuktosci.

Materiat i metody

Badaniu poddano 179 kobiet i 181 mezczyzn z nad-
wagag i otytoscig, w wieku 19-71 lat. U badanych reje-
strowano: wiek, mase ciata (Mc) i wysokosc ciata (Wc).
Na podstawie uzyskanych pomiaréw antropometrycz-
nych wyliczono wskazniki wagowo-wzrostowe, tj.
wskaznik Queteleta, BMI, Rohrera i smuktosci. Kazda
z grup kobiet i mezczyzn podzielono na cztery pod-
grupy wedtug wskaznika BMI, wykazujac jednocze-
$nie, ze 45 mezczyzn i 77 kobiet miato nadwage (BMI
25,1-30,0 kg/m?), 80 mezczyzn i 58 kobiet — |I° otytosci
(BMI 30,1-35,0 kg/m?), 39 mezczyzn i 30 kobiet — I° oty-
tosci (BMI 35,1-40,0 kg/m?), 17 mezczyzn i 14 kobiet —
[1° stopien otytosci (BMI > 40,1 kg/m?). Otrzymane dane
poddano analizie statystycznej przy uzyciu programu
SPSS Statistics 20. Oprocz statystyki opisowej (Srednich
arytmetycznych i odchylen standardowych poszcze-
golnych zmiennych) dokonano oceny réznic pomie-
dzy grupg badanych kobiet i grupg badanych mezczyzn
przy uzyciu testu t-Studenta dla prob niezaleznych.
Natomiast w celu dokonania porownan miedzyptcio-
wych i wewnatrzgrupowych u badanych podzielonych
na podgrupy wzgledem BMI uzyto dwuczynniko-
wej analizy wariancji. Test post hoc Bonferroniego
uzyto jedynie dla wykazania roznic pomiedzy podgru-
pami kobiet i mezczyzn o podobnym BMI. Za istotne
statystycznie przyjmowano wartosci przy p < 0,05.

Wyniki

Charakterystyke porownawczg grupy badanych
kobieti mezczyzn z nadwagg i roznymi stopniami oty-
tosci pokazano w tabeli 1. Analiza statystyczna wyka-
zata istotne statystycznie roznice pomiedzy badanymi
kobietami i mezczyznami w zakresie Mc, Wc i wskaz-
nika Queteleta (p < 0,001), BMI (p < 0,008), Rohrera

Puls Uczelni 2015 (9) 4
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A

(p < 0,049) i smuktosci (p < 0,043). Analizujgc wiek bada-
nych, nie odnotowano roznic istotnych statystycznie.
Wartosci $rednich arytmetycznych wraz z odchyleniami
standardowymi i istotnoscia roznic pomiedzy poszcze-
golnymi podgrupami kobiet i mezczyzn o podobnym
BMI, jak i pomiedzy poszczegdlnymi podgrupami
wewnatrz obydwu ptciowych grup, przedstawiono
w tabeli 2. Dwuczynnikowa analiza wariancji wyko-
nana w o$miu podgrupach kobiet i mezczyzn wykazata
wystapienie ptciowych roznic dla Mc, Wc, wskaznika
Queteleta, Rohrera i smuktosci (p < 0,001), przy czym
mezczyzni uzyskiwali zawsze wyzsze wartosci anali-
zowanych zmiennych niz kobiety. Jedynie w zakresie
wskaznika Rohrera wartosci te u mezczyzn byty istot-

Tabela 1. Poréwnanie badanych kobiet i mezczyzn

r
nie nizsze niz u kobiet. Analiza post hoc wykazata, ze
roznice miedzyptciowe w poszczegolnych podgrupach
osiggaty poziom p < 0,001, a jedynie w dwoch przy-
padkach poziom istotnhosci osiggnat wartos¢ p < 0,01
(wskaznik smuktosci przy otytosci lI°i wskaznik Quete-
leta przy otytosci ll1°).

Wykazano tez, ze poszczegolne podgrupy wewnatrz
grupy kobiet i mezczyzn rdznity sie istotnie w zakre-
sie wieku (p < 0,003), Mc, wskaznikow BMI, Queteleta,
Rohrera i smuktosci (p < 0,001). Kobiety i mezczyzni
w poszczegolnych podgrupach mieli podobng Wc.

Istotng statystycznie interakcje ptec¢ vs grupa
BMI zaobserwowano jedynie wzgledem wieku przy
p < 0,020.

Kobiety n =179 Mezczyznin = 181
Wiek i zmienne somatyczne t p<
X +SD X +SD
Wiek [U 38,05 13,46 37,19 13,26 0,608 0,543
Mc [kgl 88,12 14,54 105,97 15,06 -11,439 0,001
we [eml 165,87 5,94 178,44 6.80 -18,696 0,001
BMI [kg/m? 31,99 4,77 33,31 4,56 -2,673 0,008
Wskaznik Queteleta [g/cm] 530,62 81,14 593,68 79,38 ~7.453 0,001
Wskaznik Rohrera [g/cm?] 1,93 0,30 1,87 0,28 1,973 0,049
Wskaznik smuktosci [em/kg] 37,45 1,82 37,85 1,86 -2,036 0,043
Tabela 2. Poréwnanie kobiet i mezczyzn podzielonych ze wzgledu na wskaznik BMI
. Wskaznik Wskaznik Wskaznik
W[Il?k [TC] [:Vn::] [ka‘I‘z] Queteleta Rohrera[g/ | smuktosci
Pte¢, podgrupa 9 9 [g/cm] cm?] [em/Akg]

X +SD X +SD X +SD X +SD X +SD X +SD X +SD
K (nadwaga) 76,31 165,45 460,71 1,68 39,03
i 308; 77 3678 (1396 | "0 | 638 || 588 | 2785 1,35 |0/ 2690 | 12 | 010 | 2757 | 0,80
K (otytosc 1°) 89,91 166,61 539,31 1,95 37,20
BMI 30.1-35.0: n — 58 39,60 | 1342 | ©770 | 588 | 00>t | 556 | 3238 | 1,37 |22 2376 | 0 | 012 |21 | 077
g&olt%'g’ff!"o?oi _% | 3590|1089 101531 5 49 [165901 575 | 3686 | 1,39 |®1138 | 2016 | 222 | 0,12 | 3528 064
K (otytosc III°) 116,87 165,00 706,13 2,60 33,80
BMI 2 401 ne 14 4321 (15,10 | 00 | 1535 | 10| 827 (42,76 | 263 |7C07 6358 | O | 017 [ TXSY | 075
M (nadwaga) 30,47 | 12,30 | 90,59 | 8,05 |179,95| 6,33 | 27,93 | 1,38 |502,75| 31,39 | 1,55 | 0,09 |40,10| 0,79
BMI < 30,0 n = 45
M (otytosc¢ I°)
BMI 300350 1 - 80 39,45 | 13,37 | 104,33 | 8,20 | 179,28 | 6,74 | 32,44 | 1,54 |581,40|30,73| 1,81 | 0,12 | 38,10 0,86
M (otytosc II°)
BM1 35 1400 n - 30 40,95 | 12,72 | 116,58 | 9,52 | 176,15| 6,20 | 37,52 | 1,50 | 661,01 | 3537 | 2,13 | 0,11 | 36,08 | 0,63
M (otytosc lI°) 35,76 | 10,35 | 130,03 | 16,10 | 175,76 | 7.97 | 41,94 | 1,99 |737.74|5871 | 2,39 | 0.12 | 3474 | 057
BMI>40,1;n=17
(pted) F 1,811 175,881 228,723 0,001 98,363 94,345 77,048
p< 0,179 0,001 0,001 0,988 0,001 0,001 0,001
(BMI) F 4,750 239,919 2,478 990,998 576,035 624,583 558,891
p< 0,003 0,001 0,061 0,001 0,001 0,001 0,001
(interakcja ptec¢ vs BMI) F 3,337 0,090 1,852 1,741 0,544 1,755 1,942
p< 0,020 0,966 0,137 0,158 0,653 0,155 0,122

K — kobiety; M — mezczyzni: * — K nadwaga vs M nadwaga; *— K otytosc 1° vs M otytosc 1°; #— K otytosc 11° vs M otytosc II°; A — K otytose 111°
vs M otytosc III°; ## AN —p < 0,01; *** s+ ###E AN — p < (0,001
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Dyskusja

Dymorfizm ptciowy w zakresie sktadu ciata roz-
poczyna sie juz w zyciu ptodowym, jednak ujawnia
sie w petni dopiero w okresie dojrzewania i trwa az do
Smierci, a ptciowe réznice somatyczne manifestujg
sie miedzy innymi wiekszg wysokoscia ciata, wiek-
szg bezttuszczowg masg ciata i masg mineralng kosci
oraz mniejszg masg tkanki ttuszczowej u mezczyzn niz
u kobiet [17,18]. Ponadto ptciowe roznice somatyczne
dotycza specyficznej centralizacji tkanki ttuszczowej
w gornej czesci ciata u ptci meskiej, kumulujgcej sie
na szyi, karku, ramionach, barkach i nadbrzuszu, pod-
czas gdy u kobiet taka kumulacja ma miejsce w dolnej
czesci ciata [16]. Podobne wyniki uzyskano w prezen-
towanych badaniach, w ktorych mezczyzni byli wyzsi
i ciezsi oraz charakteryzowali sie wyzszymi wskazni-
kami Queteleta, BMI i smuktosci, a nizszym wskazni-
kiem Rohrera niz kobiety bedgce w zblizonym wieku
(tabela 1). Wykazano rowniez, ze najwiekszg site roz-
nicujagca, zarébwno u kobiet jak i mezczyzn, miaty: Mc,
Wc oraz wskaznik Queteleta (p < 0,001), i kolejno coraz
mniejszg takie wskazniki wagowo-wzrostowe jak: BMI
(p < 0,008), smuktosci (p < 0,043), Rohrera (p < 0,049).
Wells [18] zaznacza, ze ptciowa réznica wysokosci ciata
pojawia sie juz w momencie narodzin. Na podstawie
dokonanej analizy statystycznej mozna wnioskowac, ze
przedstawione w pracy cztery wskazniki wagowo-wzro-
stowe, pomimo iz sg pochodnymi masy i wysokosci
ciata, wykazujg niejednakowsg site predykcyjng w oce-
nie ptciowych réznic somatycznej budowy ciata oséb
otytych, a najwiekszg z nich posiada wskaznik Quete-
leta. Najczesciej uzywany w takich ocenach wskaznik
BMI w badaniach Al Dokhi i Habib [19] rowniez roz-
nicowat otyte osoby. We wczesniejszych badaniach
wtasnych opisano ptciowe rdoznice u 0osob z nadwagg
i otytoscig, bedgcych w réznym wieku, w zakresie: Mc,
Woc, wskaznika Queteleta, BMI, Rohrera i smuktosci [20].
Kotwas i wsp. [17] oraz Wells [18] wystepowanie tych
roznic ttumacza pojawianiem sie wraz z wiekiem istot-
nych zmian hormonalnych.

Po dokonaniu podziatu badanych kobiet i mezczyzn
wedtug wskaznika BMI na podgrupy nadwagi, otytosci I°,
[1° i 1ll° statystyczne roznice ptciowe dotyczgace Mc, Wc
oraz wskaznikow: Quetelata, Rohrera i smuktosci nadal
utrzymywaty sie na bardzo wysokim poziomie istotno-
sci (p < 0,001) w zakresie porownan kazdej zmiennej
somatycznej rownowaznych podgrup kobiet i mez-
czyzn (np. otytosci II° kobiet i otytosci II° mezczyzn).
Jedynie réznice ptciowe odnosnie do wskaznika smu-
ktosci w otytosci lI°i wskaznika Queteleta w otytosci ll1°
byty odmienne na poziomie istotnosci p < 0,01. Dane te
sugerujg rowniez, ze omawiane wskazniki somatyczne
badanych podgrup reprezentujg wysokga, aczkolwiek
nieco rézng site predykcyjng w zakresie oceny réznic
ptciowych somatycznej budowy ciata badanych osdb,
CO Ujawniono wczesniej w tej pracy w odniesieniu do
niepodzielonych grup kobiet i mezczyzn.

Podziat badanych na podgrupy, dokonany wedtug
wskaznika BMI, wykazat tez istotne statystycznie réz-
nice w ich wieku, co w pewnym stopniu przyczynito
sie do wystepowania roznic somatycznych tak w pod-
grupach mezczyzn, jak i kobiet w zakresie Mc i wskaz-
nikow Queteleta, BMI, Rohrera i smuktosci (tabela 2).

Wykazane rdznice dla tych zmiennych somatycznych
osiggnety najwyzszy poziom istotnosci (p < 0,001) tak
u kobiet jak i u mezczyzn. Gtebszej analizy post hoc nie
wykonywano zarowno dla podgrup kobiet, jak i mez-
czyzn, gdyz nie byto to celem prezentowanej pracy. Jak
podaja Kotwas i wsp. [17] oraz Wells [18], wraz z wiekiem
w zaleznosci od ptci na skutek zaburzen w gospodarce
hormonalnej organizmu obserwuje sie wystepowanie
zmian wskaznikdw somatycznych, tj. wysokosci ciata,
masy ciata, masy tkanki ttuszczowej, bezttuszczowej
masy ciata, zawartosci wody w organizmie czy utraty
wzglednej masy migsniowej. Pomiedzy 20 a 70 rokiem
zycia stopniowo maleje masa miesniowa (z 40% do
okoto 20%), natomiast masa tkanki ttuszczowej mak-
symalnie rosnie do 60-70 roku zycia, po czym ulega
zZmniejszeniu wraz z masg miesni. Wczesniejsze bada-
nia Zycha i wsp. [21] wykazaty, ze najwiekszg wartosc
prognostyczng w ocenie masy ciata badanych oty-
tych kobiet, podzielonych na podgrupy ze wzgledu na
wskaznik BMI, ma Wc i wskaznik Queteleta. Natomiast
w grupie otytych mezczyzn podzielonych w podobny
Sposob najwiekszg przydatnos¢ w ocenie ich Mc wyka-
zywat wskaznik Queteleta [22].

Wskaznik wagowo-wzrostowy BMliinne wyliczane
na podstawie masy i wysokosci ciata (Queteleta, Roh-
rera, smuktosci) nie w petni opisujg wystepujaca otytose,
gdyz najczesciej odzwierciedlajg obok typu budowy
ciata jedynie globalng ilos¢ ttuszczu w organizmie,
a nie wskazujg na jego rozmieszczenie, ktore jestistot-
nie przydatne w ocenie ryzyk zdrowotnych. W zakresie
ilosci tkanki ttuszczowej, a w szczegolnosci w okre-
slaniu jej rozmieszczenia, jako wskazniki predykcyjne
zdrowotnie w stanach nadwagi i otytosci istotng role
odgrywajg takie zmienne somatyczne jak: obwaod talii
(WC), stosunek obwodu talii do obwodu bioder (WHR)
czy stosunek obwodu talii do wysokosci ciata (WHtR).
Te zmienne somatyczne w swych kryteriach uwzgled-
niajg rowniez roznice ptciowe w rozmieszczeniu tkanki
ttuszczowej [1]. Natomiast wskaznik wagowo-wzro-
stowy BMliinne przedstawione w tej pracy nie stanowig
wskazan w zakresie ptciowych obszarow wystepowa-
nia tkanki ttuszczowej, a ich kryteria oceny somatycz-
nej sg takie same dla kobiet i mezczyzn, przez co maja
ograniczony zasieg prognostyczny w ocenie somatycz-
nej budowy ciata i ptciowych roznic w tym zakresie.

O przydatnosci wskaznika Queteleta, Rohrera i smu-
ktosci w ocenie stopnia otytosci, rozmieszczenia ttusz-
Czu W organizmie, somatycznych roznic ptciowych,
jak i w ocenie ich mozliwosci w zakresie diagnozowa-
nia okreslonych schorzen jest znaczagco mniej donie-
sien pismiennictwa niz w odniesieniu do wskaznika
BMI, ktory w tych ocenach nie zawsze ma wiekszg od
nich site predykcyjng. Pomimo okreslonych ograniczen
wykazano, ze wskaznik BMI koreluje z wystepujgcym
nadcisnieniem tetniczym [23,24]. Klein i wsp. [25] opisali
istotng korelacje BMI z brzuszng zawartoscig ttuszczu.
W innych badaniach wykazano, ze wskaznik BMI jest
istotnie skorelowany z czestoscig wystepowanie $mier-
telnych incydentéw spowodowanych chorobami serca
w jednakowym stopniu u obydwu ptci [26], jakkolwiek
Suiwsp. [6] dowodzg, ze u mezczyzn wystepuje staba,
a u kobiet silna zaleznos¢ pomiedzy wartosciami BMI
i schorzeniami uktadu sercowo-krazeniowego. Pomimo
znaczacych ograniczen predykcyjnych wskaznika BMI
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w

zakresie diagnozowania nadwagi i otytosci w pre-

zentowanej pracy przyjeto go za podstawe okresla-
nia badanych jako z nadwagg czy otytoscig I1° 11°i ll1°.

WhiosKki

— Badane kobiety i mezczyzni z nadwagg i oty-
toscia, bedacy w podobnym wieku, roznili sie
pod wzgledem zmiennych somatycznych, tj. Mc
i We, oraz takich wskaznikéw wagowo-wzro-
stowych jak: BMI, Queteleta, Rohrera i smukto-
sci, co potwierdza ogolng teorie somatycznej
determinacji ptci.

— Rozny wiek badanych wptywat na wystepowa-
nie roznic somatycznych (Mc oraz wskazniki:
BMI, Queteleta, Rohrera i smuktosci) pomiedzy
podgrupami mezczyzn i kobiet podzielonych
wedtug wskaznika BMI.
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— Wysokos¢ ciata i wskazniki wagowo-wzrostowe,
tj. BMI, Queteleta, Rohrera i smuktosci, majg rozna
site predykcyjng w ocenie masy ciata, co w réz-
nym stopniu determinuje ich przydatnosc¢ w oce-
nie nadwagi lub otytosci badanych.

- Wystepowanie istotnej interakcji badanej ptci
i wskaznika BMI sugeruje dalsze poszukiwania
zaleznosci ptciowych uwarunkowan somatycz-
nych ludzi z nadwagg i otytoscia ze szczegoto-
wym uwzglednieniem ich wieku.

Zrédto finansowania

Praca sfinansowana ze srodkow wtasnych autorow.

Konflikt interesow

13.

14.

15.

16.

17.

18.

19.

20.

21.

2

N

23.

24.

Autorzy nie zgtaszajg konfliktu interesow.

Curtis JP, Selter JG, Wang Y, Rathore SS, Jovin IS, Jadbabaie F, et
al. The obesity paradox: body mass index and outcomes in patients
with heart failure. Arch Intern Med 2005; 165(1): 55.
Gomez-Ambrosi J, Silva C, Galofré J, Escalada J, Santos S, Mil-
lan D, et al. Body mass index classification misses subjects with
increased cardiometabolic risk factors related to elevated adipo-
sity. Int J Obes 2011; 36(2): 286-294.

Lee SY, Park HS, Kim DJ, Han JH, Kim SM, Cho GJ, et al. Appropriate
waist circumference cutoff points for central obesity in Korean
adults. Diabetes Res Clin Pract 2007; 75(1): 72-80.

Bacopoulou F, Efthymiou V, Landis G, Rentoumis A, Chrousos GP.
Waist circumference, waist-to-hip ratio and waist-to-height ratio
reference percentiles for abdominal obesity among Greek ado-
lescents. BMC Pediatr 2015; 4(15): 50.

Kotwas M, Mazurek A, Wronska A, Kmie¢ Z. Patogeneza i lecze-
nie otytosci u osob w podesztym wieku. Forum Med Rodz 2008;
2 (6): 435-444.

Wells J. Sexual dimorphism of body composition. Endocrinol
Metab 2007; 21: 413-430.

Al Dokhi L, Habib S. Assessment of gender differences in body
composition and physical fitness scoring in Saudi adults by bio-
electricalimpedance analysis. Acta Clin Croat 2013; 52(2): 189-94.
PilisA, Zych M, Nagalewska Z, Pilis K, Jarmotowicz W, StecK, et al.
Somatyczne uwarunkowania otytosci kobiet i mezczyzn. Stresz-
czenia |V Zjazd Polskiego Towarzystwa Badan nad Otytoscig,
Zawiercie, 12-14 wrzesnia 2013 roku. Endokrynol Otytosc 2013;
9 (3): 136.

Zych M, Pilis K, Pilis A, Jarmotowicz W, Stec K, Pilis W. Zwigzek
wskaznikow wagowo-wzrostowych z masg ciata otytych kobiet.
W: Rekreacny sport, zdravie, kvalita Zivota Il. Zbornik Abstraktov
z Medzinarodnej Vedeckej Konferencie 20-21 marca 2014 v Kosi-
ciach. Kosice; 2014.

.Pilis K, Zych M, Stec K, Pilis A, Jarmotowicz W, Pilis W, et al. Masa

ciata a wskazniki wagowo-wzrostowe otytych mezczyzn. Prace
Naukowe Akademii im. J. Dtugosza w Czestochowie, Kultura
Fizyczna 2014; 13 (2): 167-176.

Moni MA, Rahman MA, Haque MA, Islam MS, Ahmed K. Blood pres-
sure in relation to selected anthropometric measurements in senior
citizens. Mymensingh Med J 2010; 19: 254-258.

Gupta S, Kapoor S. Sex differences in blood pressure levels and
its association with obesity indices: Who is at greater risk. Ethn
Dis 2010; 20: 370-375.

Puls Uczelni 2015 (9) 4



Michat Zych, Krzysztof Stec, Karol Pilis, Wiestaw Pilis, Cezary Michalski, Anna Pilis

8

A

Somatyczna determinacja ptciowa w nadwadze i otytosci

i
25.Klein S, Allison DB, Heymsfield SB, Kelley DE, Leibel RL, Nonas C,
et al. Waist circumference and cardiometabolic risk: a con-
sensus statement from shaping America’s health: Associa-
tion for Weight Management and Obesity Prevention; NAASO,
the Obesity Society; the American Society for Nutrition; and

Adres do korespondencji:
Michat Zych

al. Armii Krajowej 13/15

42-200 Czestochowa

Tel. (+48) 34 365 59 83

E-mail: michal.zych@ajd.czest.pl

Praca wptyneta do redakcji: 23.09.2015
Po recenzji: 14.11.2015
Zaakceptowana do druku:  15.11.2015

the American Diabetes Association. Obesity 2012; 15(5):
1061-1067.

26. Wilson PW, D'Agostino RB, Sullivan L, Parise H, Kannel WB. Over-
weight and obesity as determinants of cardiovascular risk: the Fra-
mingham experience. Arch Intern Med 2002; 162(16): 1867-1872.

Puls Uczelni 2015 (9) 4



© Copyright by PMWSZ w Opolu
ISSN 2080-2021 « e-ISSN 2449-9021

Panstwowa Medyczna Wyzsza Szkota Zawodowa w Opolu

Prace oryginalne | Original papers

DOI: 10.5604/2081-2021.1191747

ZNAJOMOSC PODSTAW PROFILAKTYKI RAKA
JADRA WSROD WYBRANEJ GRUPY MEZCZYZN

Acquaintance of bases of the prevention of the testicular
cancer amongst the chosen group of men

EDYTA KEDRA'*~*
AGNIESZKA PYSK?>"®
WIESLAW ZIELONKA®“*

! Instytut Pielegniarstwa, Paristwowa Medyczna
Wyzsza Szkota Zawodowa w Opolu

2 Samodzielny Publiczny Szpital dla Nerwowo
i Psychicznie Chorych w Miedzyrzeczu

3 Panstwowa Wyzsza Szkota Zawodowa w Legnicy

A — przygotowanie projektu badania | study design,
statistical analysis,

B — zbieranie danych | data collection,
D - interpretacja danych | data interpretation,
F — opracowanie pismiennictwa | literature search,

C - analiza statystyczna |
E — przygotowanie maszynopisu | manuscript preparation,
G - pozyskanie funduszy | funds collection

STRESZCZENIE

Wstep: Profilaktyka pierwszego rzedu, szeroko zakrojona
i odpowiednio realizowana, moze w znaczacy sposob zmie-
ni¢ obecne niekorzystne tendencje w zakresie wczesnego
rozpoznawania raka jadra.

Cel pracy: Celem pracy jest ocena znajomosci podstawo-
wych zasad profilaktyki raka jadra u badanych mezczyzn
oraz ich zainteresowania programami profilaktycznymi z tego
zakresu.

Materiat i metody: Badania przeprowadzono wsrod 150 mez-
czyzn, mieszkancow gminy Miedzyrzecz, z wykorzystaniem
metody sondazu diagnostycznego opartego na technice
ankiety, do ktorej sporzadzono autorski kwestionariusz.

Wyniki: Mezczyzni w wigkszosci nie wykonuja samobadania
jader (58% badanych — 87 osoéb) badz robig to niesystema-
tycznie (34% — 51 0sob), cho¢ nie z powodu skrepowania (56%
badanych — 84 osoby). Wizyty u urologa uznaja za konieczne,
cho¢ wiekszos¢ (68% — 102 osoby) dotychczas z nich nie
korzystata. Potwierdzajg rowniez koniecznos¢ szerszej edu-
kacji w zakresie chorob meskich narzagdow ptciowych, choc¢
nigdy nie brali udziatu w programach profilaktycznych doty-
czacych tej tematyki.

Whioski: Konieczne jest potozenie wigkszego nacisku na dzia-
tania profilaktyczne, kierowane zarowno do pojedynczych
mezczyzn, jak i do catej meskiej populacji.

Stowa kluczowe: samobadanie jader, profilaktyka raka jadra, pte¢ meska

SUMMARY

Background: The first order prophylaxis, which is comprehen-
sive and well organised, is able to change significantly the unfa-
vourable tendencies in the early testicular cancer recognition.
Aim of the study: The study aims at the evaluation of the knowl-
edge of fundamental preventive measures regarding testicular
cancer in men and their interest in prophylactic programmes.
Material and methods: The research was carried out among
150 male residents of Miedzyrzecz. The method included the
diagnostic survey in the form of a questionnaire prepared by
the author.

Results: Most of the men, examined in the study, do not per-
form the self-examination of the testicles (58% — 87 exami-

Keywords: self-examination of nuclei, prevention of the testicular cancer, man male

nees), or perform it unsystematically (34% — 51 examinees).
However, as the results show, they do not feel embarrassed
at the procedure (56% — 84 examinees). They consider reg-
ular visits to a urologist as necessary, although, the majority
of them have never done it (68% — 102 examinees). They also
confirm the need for wider education about the illnesses of
the male reproductive organs, although, they have never par-
ticipated in any preventive programs considering the issue
themselves.

Conclusions: There is a strong necessity for greater prophy-
laxis of testicular cancer, directed both to every singular man
and the entire male population.

(PU-HSP 2015; 9, 4: 9-12)
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Wstep

.Lepiej zapobiegac niz leczy¢” — to stwierdzenie
szeroko rozpowszechnione w swiadomosci spotecz-
nej, pojawiajgce sie w codziennym zyciu, w srodkach
masowego przekazu, gabinetach lekarskich czy w kon-
taktach z pracownikami stuzby zdrowia promujgcymi
zdrowy styl zycia. Profilaktyka w zyciu cztowieka cze-
sto jest niedoceniana i niejednokrotnie przypisuje sie
jej role drugorzedng, pomijajgc olbrzymi potencjat
tkwigcy w zapobieganiu. Dziatania profilaktyczne maja
o wiele wiekszy wptyw na zdrowie i dtugos$c¢ zycia niz
leczenie chorob [1].

Nie ma zadnego skutecznego algorytmu, by bro-
nic sie skutecznie przed zachorowaniem na raka jadra.
Podstawowym badaniem profilaktycznym jest samoba-
danie jader, ktére kazdy mezczyzna powinien co mie-
sigc wykonywac i przynajmniej raz w roku udac sie na
badania do urologa. Niestety, mtodzi mezczyzni badan
jader nie wykonujg, a powodem jest wstyd, poniewaz
choroba dotyka sfery intymnej [2]. Na stronie Fundacji
Wygrajmy Zdrowie” zwraca sie uwage, iz ,na wszyst-
kie niepokojgce zmiany u swoich partnerow wyczu-
lone powinny byc¢ rowniez kobiety. Praktyka dowiodta,
ze w wielu przypadkach to one pierwsze zauwazaja,
ze z jgdrami ich partneréw dzieje sie cos nie tak” [3].

Cel pracy

Celem pracy byta ocena znajomosci podstawowych
zasad profilaktyki nowotwordw jagdra w wybranej gru-
pie mezczyzn oraz ich zainteresowania programami
profilaktycznymi z tego zakresu.

Materiat i metody

Materiat badawczy zostat pozyskany na potrzeby
przygotowania pracy dyplomowej magisterskiej [4].
Badania byty prowadzone od czerwca do wrzesnia
2013 roku na terenie wojewodztwa lubuskiego, w gmi-
nie Miedzyrzecz. Uczestniczyli w nich uczniowie szkot
gimnazjalnych i ponadgimnazjalnych, mezczyzni pracu-
jacy w jednostce Wojskowej Strazy Pozarnej, w Nadle-
snictwie gminy Miedzyrzecz oraz przypadkowo wybrani
mieszkancy Miedzyrzecza. Najliczniejszg grupg byli
mezczyzni w wieku 20-35 lat — 34% (51 osob) oraz mez-
czyzni powyzej 45 roku zycia — 26% (39 osdb). Mniej
liczne grupy tworzyli respondenci w wieku 36-40 lat
(16% — 24 osoby), ponizej 20 roku zycia (12% — 18 osob)
oraz w wieku 41-45 lat (12% - 18 osob).

W przeprowadzonym badaniu wykorzystano
metode sondazu diagnostycznego, opartg na tech-
nice ankietowej, z zastosowaniem autorskiego kwe-
stionariusza ankiety.

Wyniki

Badani mezczyzni zostali poproszeni o ocene swojej
wiedzy na temat profilaktyki raka jadra. 38% badanych
(57 oséb) przyznato sie do jej braku i taki sam odsetek
ocenit swojg wiedze jako niedostateczng. 16% mez-
czyzn (24 osoby) ocenito swojg wiedze jako dosta-
teczna, 6% (9 osdb) dobra, a tylko 2% (3 osoby) jako
bardzo dobrg (rycina 1).

58% mezczyzn (87 oséb) przyznato, ze nie wyko-
nuje samobadania jader, a 34% (51 osob), ze je robi
niesystematycznie. Jedynie 8% mezczyzn (12 osob)
deklarowato systematycznos¢ w tym zakresie (rycina
2). Jednoczesnie 56% badanych (84 osoby) uznato
samobadanie jgder za czynnosc niekrepujaca, a 24%
(39 osoéb) byto odmiennego zdania. Nie zastanawiato
sie nad tym 18% ankietowanych (17 osdb). Poza tym
68% (102 osoby) mezczyzn przyznato, ze nie zna
techniki samobadania jader (rycina 3). W opinii 68%
(102 osoby) ankietowanych samobadanie jagder nalezy
wykonywac ,raz w miesigcu”, 30% (45 osob) stwier-
dzito, ze ,raz w roku”, a 2% (3 osoby), ze ,raz w zyciu”
(rycina 4).

72% (108 osob) ankietowanych przyznato, ze
konieczne sg dla mezczyzn profilaktyczne wizyty u uro-
loga, tak jak dla kobiet u ginekologa. 8% (12 osdb) bada-
nych uznato, ze nie jest to konieczne, natomiast 20%
(30 0sob) nie wyrazito swojego zdania. Na pytanie;
,Czy byt Pan kiedys badany przez lekarza urologa?”

[%] 38% 38%
409 (57— (57)
35
30 A
25 A

20 A 16%
(24)
154

10 A 6%

(9)
| 2%
3 (3)
0 AR A ) B

brak niedosta-  dosta- dobra bardzo
wiedzy teczna teczna dobra

Rycina 1. Samoocena posiadanej wiedzy na temat profilak-
tyki raka jadra

8% (12)
[ tak, systematycznie
o W tak ale
(3.31? niesystematycznie
58% O nie wykonuje
(87)

Rycina 2. Wykonywanie samobadania jader przez badanych
mezczyzn

32%

(48)
[ tak
B nie

68%

(102)

Rycina 3. Znajomosc¢ techniki ssamobadania jagder przez bada-
nych
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pozytywnie odpowiedziato 32% (48 osoéb) ankietowa-
nych, a 68% (102 osoby) dotychczas nie skorzystato
z tej mozliwosci.

Poza samobadaniem rowniez aktywne uczest-
nictwo w programach profilaktycznych ma istotne
znaczenie w profilaktyce chorob. 74% (111 osob) mez-
czyzn stwierdzito, ze nie styszato badz nie przypo-
mina sobie programow profilaktycznych dotyczacych
raka jadra. Jedynie 26% (39 osob) byto przeciwnego
zdania (rycina 5). Jesli chodzi o udziat w programach
profilaktycznych dotyczacych wczesnego wykrywa-
nia raka jadra, to tylko 4% (6 osob) przyznato sie do
udziatu w tego typu programach, natomiast 96% (144
osoby) nigdy w nich nie uczestniczyto lub nie przypo-
minato sobie takiego faktu. Zdecydowana wiekszos¢
mezczyzn (96% — 144 osoby) potwierdzita koniecz-
nosc¢ szerszej edukacji na temat chordb meskich narza-
dow ptciowych. Jedynie 4% (6 osdb) nie widziato
takiej potrzeby.

Dyskusja

Juz od dtuzszego czasu mowi sie o zagrozeniach
chorobami nowotworowymi uktadu moczowo-ptcio-
wego mezczyzn, o potrzebie wykonywania badan
profilaktycznych, o mozliwosciach medycyny w zwal-
czaniu tych zagrozen. Na poziomie deklaratywnym,
wszyscy sie z tym zgadzaja (pracownicy stuzby zdro-
wia, konsultanci, osoby zainteresowane profilaktyka
i wtasnym stanem zdrowia), lecz kiedy przychodzi do
czesci wykonawczej, praktycznie nie ma na to $rod-
kéw finansowych oraz jednolitego programu obejmu-
jacego cate spoteczenstwo. Wczesne podejmowanie
dziatanh zmierzajgcych do wykrywania niepokojgcych
objawow zwieksza szanse na catkowite wyleczenie
chorego. Dlatego tez ukierunkowany program profilak-
tyczny winien by¢ opracowany w taki sposob, aby jak
najskuteczniej mogt dotrze¢ do swiadomosci spotecz-
nej. W tym przypadku dotyczy to znajomosci technik
samokontroli, jak i samobadania jader, ktorych mto-
dzi mezczyzni powinni by¢ uczeni od wczesnych lat
szkolnych. Rzeczywistosc jednak jest diametralnie inna.
W prezentowanych wynikach badan az 38% badanych
(57 0séb) przyznato sie do braku wiedzy na temat pro-
filaktyki raka jadra lub ocenito jg jako niedostateczna,
a 58% mezczyzn (87 osdb) przyznato sie do niewyko-
nywania samobadania jgder. Wyniki badan pokazuja
jednoczesnie, ze powodem takiego stanu rzeczy nie
jest poczucie skrepowania, jakie mogtoby towarzyszyc¢
samobadaniu jader. Badania przeprowadzone m.in.
w 20 krajach Europy rowniez pokazaty, iz responden-
tom nie sg znane techniki samobadania jgder i nigdy
go nie wykonywali [5]. W badaniach przeprowadzo-
nych w Karolinie Potnocnej wsrod adolescentow takze
wykazano, ze wigkszos¢ badanych byta niedoinformo-
wana lub zle poinformowana o raku jadra, nie znata
technik samobadania i nigdy go nie wykonywata [6].
Rowniez w badaniach przeprowadzonych w Szwecji
dowiedziono, ze wiekszos¢ studentow nigdy nie sty-
szata o raku jadra i nie potrafita wykonac samobadania
[7]. Badania przeprowadzone wsrdd mtodych Europej-
czykow rowniez potwierdzity wczesniejsze wyniki [8].
Podobnie badania sondazowe przeprowadzone wsrod
australijskich studentow, skupiajgce sie na technikach

30%

45) [ raz w miesigcu

M raz w roku

O raz w zyciu
68%

(102)

Rycina 4. Czestotliwo$¢ wykonywania samobadania jader
w opinii badanych

26%
(39)

O tak
M nie
74%
(111)

Rycina 5. Znajomos¢ programow profilaktycznych przez
badanych

samokontroli jagder oraz ich systematycznosci, wyka-
zaty, ze techniki samobadania jader byty niedostatecz-
nie znane i rzadko wykorzystywane [9].

Z profilaktyka $cisle wigza sie programy profilak-
tyczne i zainteresowanie nimi. Az 74% (111 oséb) ankie-
towanych mezczyzn stwierdzito, ze nie styszeli badz nie
przypominajg sobie programow profilaktycznych doty-
czacych profilaktyki raka jadra. Z kolei 96% (144 osoby)
nigdy w nich nie uczestniczyto lub nie przypomina
sobie takiego faktu. Ten wynik nie jest zaskoczeniem,
uwzgledniajac liczbe organizowanych tego typu kam-
panii. W Polsce gtosno wspomina sie o dwoch. Dzieki
staraniom fundacji ,Wygrajmy Zdrowie" przygotowano
specjalne ulotki na temat samobadania jader. ,Nie-
stety zaczety one znikac z przychodni, poradni zdro-
wia, poniewaz zamieszczone tam poglagdowe rysunki
cztonka ijgder najwyrazniej ,komus” przeszkadzaty” —
mowi dr Wojciech Rogowski z Centrum Onkologii [2].
Fundacja ,Gdynski Most Nadziei” w 2010 r. realizowata
ogolnopolski program Akademii Walki z Rakiem i byta
organizatorem kampanii informacyjno-edukacyjne;j
.Odwazni wygrywajg — profilaktyka raka jagder”. Byt to
projekt, ktory miat na celu podniesienie swiadomosci
spotecznej na temat choroby, a dzieki temu — obnizenie
liczby osob zgtaszajacych sie do lekarza w zaawanso-
wanym jej stadium [10]. Dlatego tez badani mezczyzni
stusznie stwierdzili, iz konieczna jest szersza edukacja
na temat choréb meskich narzgddw ptciowych (96% —
144 osoby).

Whioski

Na podstawie wynikoéw przeprowadzonych badan
mozna wyciggnac nastepujgce wnioski:
— wiedza badanej grupy mezczyzn na temat pro-
filaktyki raka jadra jest mata;
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— mezczyzni zdawali sobie sprawe z potrzeby
samobadan jader, ale nie wykonywali ich, jed-
nak to nie skrepowanie stato na przeszkodzie
w wykonywaniu tych badan;

— wiekszosc¢ respondentow stwierdzita, ze wizyty
profilaktyczne sg konieczne, a rbwnoczesnie
wiekszos¢ z nich nigdy nie byta na takim bada-
niu — mimo swiadomosci potrzeby badan pro-
filaktycznych u specjalisty mezczyzni ignoruja
ten aspekt, co moze byc¢ zwigzane z faktem, iz
kobiety do ginekologa mogg udac sie bezpo-
srednio, zawsze gdy czujg takg potrzebe, ale gdy
mezczyzna planuje kontrole andrologiczng badz
urologiczng, potrzebuje skierowania od lekarza
pierwszego kontaktu;

— zdecydowana wiekszos¢ mezczyzn widzi po-
trzebe szerszej edukacji w zakresie problematyki
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STRESZCZENIE

Wstep: Zawat serca z uniesieniem odcinka ST wynikajgcy
z jednoczesnej okluzji dwoch gtownych tetnic nasierdzio-
wych jest rzadko spotykang sytuacja kliniczng. Wigze sie
z ciezkim stanem ogolnym chorego, arytmia komorowg oraz
nagtym zgonem sercowym i wymaga podjecia natychmia-
stowego leczenia, przede wszystkim przezskdrnej interwen-
cji wiencowej.

Cel pracy: Celem pracy byto przedstawienie przypadku mtodej
pacjentki z zawatem serca z uniesieniem odcinka ST, wynika-
jacym z jednoczasowego zamkniecia dwoch gtownych tet-
nic wiencowych.

Opis przypadku: 45-letnia kobieta z nikotynizmmem w wywia-
dzie zostata przyjeta na oddziat kardiologii z objawami wstrzasu
kardiogennego w przebiegu zawatu serca z uniesieniem

odcinka ST sciany dolnej i przedniobocznej. W trybie natych-
miastowym wykonano koronarografie, uwidaczniajgc Swiezg
okluzje gatezi LAD oraz RCA. Przeprowadzono skuteczny
zabieg angioplastyki obu tetnic wienncowych z implantacja
stentow uwalniajgcych lek. W terapii wdrozono intensywna
farmakoterapie, konieczne byto takze zastosowanie kontra-
pulsacji wewnatrzaortalnej.

Whioski: Zastosowanie natychmiastowej rewaskularyzacji mie-
snia sercowego, farmakoterpii i mechanicznego wspomaga-
nia krgzenia umozliwito przezycie pacjentki. Nikotynizm wraz
z jego niekorzystnym wptywem na srodbtonek oraz tenden-
cjg do skurczu tetnic wienncowych przyczynity sie do wystg-
pienia ostrego zespotu wiencowego u opisywanej pacjentki.

Stowa kluczowe: zawat serca z uniesieniem odcinka ST, jednoczesna okluzja dwoch tetnic wiencowych, skurcz tetnic wien-

cowych, nikotynizm
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Zawat serca z uniesieniem odcinka ST spowodowany jednoczesnym zamknieciem dwoch gtownych tetnic wiencowych...

i

SUMMARY

Background: The ST-segment elevation myocardial infarct
(STEMI) resulting from an acute occlusion of two main epicar-
dial coronary arteries is a rare clinical case. It is usually associ-
ated with a serious patient’s condition, ventricular arrhythmia
and a sudden cardiac death. Therefore, it requires undertak-
ing an immediate treatment with a particular consideration
of the percutaneous revascularization.

Aim of study: The goal of this work was to present the case of
a young female patient suffering from STEMI due to the shut-
down of two main coronary arteries.

Case descritipon: A 45-year-old woman, a cigarette smoker,
was admitted to the department of cardiology due to the car-
diac shock caused by the inferior and anterolateral STEMI.

The urgent coronary angiography revealed acute occlusions
of the left anterior descending and the right coronary arter-
ies. The percutaneous angioplasty with the drug eluting stents
(DES) implantation was effectively performed. The patient was
further treated with an intra-aortic baloon counterpulsation
(IABP) and the intensive pharmacotherapy.

Conclusions: The application of the immediate cardiac revas-
cularization and the mechanical support enabled the patient
to survive. Smoking, with its detrimental effect on endothe-
lium and the tendency towards the spasms of the coronary
arteries, contributed greatly to the development of the acute
coronary syndrome in this patient.

Keywords: ST-segment elevation myocardial infarct, occlusion of two coronary arteries, spasm of coronary arteries,

nicotinism

Wstep

Zawat serca z uniesieniem odcinka ST wynikajacy
z jednoczesnej okluzji dwoch gtownych tetnic nasier-
dziowych jest rzadko spotykang sytuacja kliniczng. Wigze
sie z ciezkim stanem ogdélnym chorego, arytmig komo-
rowg oraz nagtym zgonem sercowym i wymaga podje-
cia natychmiastowego intensywnego leczenia, przede
wszystkim przezskornej interwencji wiencowej [1].

Opis przypadku i wyniki badan

45-letnia kobieta zostata przyjeta na oddziat kar-
diologii z powodu pierwszego w zyciu silnego, spo-
czynkowego, trwajgcego godzine bolu zamostkowego.
Chora nie miata obcigzajgcego wywiadu rodzinnego,
nie leczyla sie przewlekle, negowata zazywanie substan-
cji psychoaktywnych. Jedyny czynnik ryzyka sercowo-
-naczyniowego stanowito wieloletnie palenie tytoniu.

Chora w trakcie przyjecia byta w stanie ciezkim —
stwierdzono cechy wstrzgsu kardiogennego. Zawat

(PU-HSP 2015; 9, 4: 13-17)

serca z uniesieniem odcinka ST $ciany dolnej i przed-
nio-bocznej rozpoznano na podstawie zapisu elek-
trokardiograficznego, w ktorym zarejestrowano: rytm
zatokowy miarowy 120/min, blok przedsionkowo-
-komorowy Il stopnia 2:1, intermitujgcy blok prawej
odnogi peczka Hisa, fale Pardeego w odprowadzeniach
I, 1, aVF, I, V4-V6, brak progresji zatamka R w odprowa-
dzeniach V1-V3 oraz deniwelacje odcinka ST w odpro-
wadzeniu aVLiaVR i V1 (rycina 1).

W trakcie pobytu w szpitalnym oddziale ratunko-
wym w terapii zastosowano 300 mg klopidogrelu, 300
mg kwasu acetylosalicylowego, 5000 jednostek hepa-
ryny niefrakcjonowanej w bolusie dozylnym. Dodat-
kowo, ze wzgledu na bardzo nasilone dolegliwosci
bolowe, podano morfine.

W trybie natychmiastowym wykonano korona-
rografie, uwidaczniajgc okluzje ze Swiezg skrzepling
W segmencie szostym gatezi przedniej zstepujacej
lewej tetnicy wiencowej (LAD) (rycina 2A) z rowno-
czesnym swiezym zamknieciem w segmencie drugim
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Rycina 1. 12-odprowadzeniowy elektrokardiogram w dniu przyjecia pacjentki z zawatem serca $ciany dolnej i przednio-bocz-

nej z uniesieniem odcinka ST
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prawej tetnicy wiencowej (RCA) (rycina 2B). W pozo-
statych tetnicach nasierdziowych nie wykazano istot-
nych przewezen, zwracata jednak uwage tendencja do
spazmu naczyn wiencowych (rycina 3). Dodano dozyl-

Rycina 2. Angiografia tetnic wiencowych.

A. Angiografia lewej tetnicy wiencowej — okluzja gatezi przed-
niej zstepujacej lewej tetnicy wiencowej w segmencie szo-
stym.

B. Angiografia prawej tetnicy wiencowej — okluzja prawej tet-
nicy wiencowej w segmencie drugim.

C. Angiografia lewej tetnicy wiencowej po zabiegu angiopla-
styki gatezi przedniej zstepujacej z implantacjg stentu — petne
poszerzenie naczynia z przeptywem TIMI 3.

D. Angiografia prawej tetnicy wiencowej po zabiegu angio-
plastyki wienncowej z implantacjg stentu — petne poszerze-
nie naczynia z przeptywem TIMI 3

Rycina 3. Angiografia lewej tetnicy wiencowej w trakcie
zabiegu angioplastyki — spazm gatezi przedniej zstepujacej
lewej tetnicy wiencowej w odcinku proksymalnym zazna-
czono strzatka

AN
nie bolus 2000 jednostek heparyny niefrakcjonowane;.
W ostonie antagonisty receptora GP lIb/llla przeprowa-
dzono zabieg trombektomii aspiracyjnej oraz angiopla-
styki wyzej wymienionych naczyn z implantacjg stenow
uwalniajgcych lek, uzyskujac petne poszerzenie tetnic
wiencowych z przeptywem TIMI 3 (ryciny 2C i 2D).

Okotozabiegowo wystgpito dwukrotnie skutecznie
zdefibrylowane migotanie komor. Po zabiegu pacjentka
byta nadal w stanie ciezkim, w terapii zastosowano
aminy presyjne oraz kontrapulsacje wewnatrzaortalna.

W badaniach laboratoryjnych maksymalne steze-
nia markerow uszkodzenia miesnia sercowego byty
nieoznaczalne (hsTNT > 10000 ng/L, CKMB masa >
600ng/ml), glukoza wynosita 278 mg/dl, eGFR 54
ml/min/1,73m?, proBNP 557 ng/l, morfologia, lipido-
gram, CRP i jonogram byty w normie. W gazometrii
krwi tetniczej wykazano cechy kwasicy metabolicznej.

W badaniu echokardiograficznym wykonanym
w pierwszej dobie hospitalizacji stwierdzono obec-
nos¢ niepowiekszonej lewej komory z przerostem Scian
i odcinkowymi zaburzeniami kurczliwosci — akineze
sciany dolnej, przegrody miedzykomorowej, segmentu
koniuszkowego, segmentu koniuszkowego bocznego,
srodkowego i koniuszkowego sciany przednej z niska
globalng frakcjg wyrzutowa (EF 30%).

Dodatkowo wysunieto podejrzenie zerwania dru-
gorzedowej nici sciegnistej w obszarze segmentu A2
przedniego ptatka zastawki mitralnej z zachowang
koaptacja jej ptatkow (ryciny 4A i 4B) oraz umiarko-
wang niedomykalnoscia.

16:

Rycina 4. Przezklatkowe dwuwymiarowe badanie echokar-
diograficzne. Projekcja koniuszkowa czterojamowa. Podej-
rzenie zerwania drugorzedowej nici sciegnistej w obszarze
segmentu A2 przedniego ptatka zastawki mitralnej.

A. Rozkurcz lewej komory.
B. Skurcz lewej komory
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W toku dalszej hospitalizacji obserwowano stop-
niowg stabilizacje stanu ogodlnego chorej, w trzeciej
dobie odstawiono aminy presyjne i usunieto balon do
kontrapulsacji wewnatrzaortalnej. W leczeniu, poza
podwajg terapig przeciwptytkowg oraz statyng, zasto-
sowano petne leczenie niewydolnosciowe — inhibitor
konwertazy angiotensyny, beta-adrenolityk, diuretyk
petlowy i spironolakton.

W kontrolnym badaniu echokardiograficznym wyka-
zano odcinkowe zaburzenia kurczliwosci miesnia lewej
komory unaczynionego przez gataz LAD oraz RCA
z poprawg globalnej frakcji wyrzutowej do 37%. Niedo-
mykalnosc¢ zastawki mitralnej nadal oceniana byta jako
umiarkowana (vena contracta — 0,6 cm, PISA 0,4 cm
— rycina 5). W zapisie ekg w dniu wypisu stwierdzono:
rytm zatokowy miarowy 67/min, lewogram, patolo-
giczny zatamek Q w odprowadzeniu I, Ill, aVF, V6,

ID-2015081113064°

i Dddz. Kardiologil WGM

Rycina 5. Przezklatkowe dwuwymiarowe badanie echokar-
diograficzne. Projekcja koniuszkowa trojjamowa zmodyfiko-
wana. Umiarkowana niedomykalnosc¢ mitralna

zespot QS w odprowadzniach V1-V5, ujemny zata-
mek T w odprowadzeniu I, lll, aVF, V5-V6 (rycina 6).

W dziewigtej dobie hospitalizacji pacjentka w sta-
nie ogoélnym i miejscowym dobrym zostata wypisana
do domu z zakazem palenia papierosow i zaleceniami
dalszego stosowania nastepujgcych lekow: klopido-
grel (75 mq), ramipril (2,5 mg), bisoprolol (5 mg), tora-
semid (5 mq), spironolakton (50 mg), atorwastatyna
(40 mgq). Chora skierowano na Oddziat Rehabilitacji
Kardiologicznej. Dodatkowo zaplanowano po dwoch
miesigcach kontrolng wizyte w poradni kardiologicznej
wraz z badaniem echokardiograficznym w celu oceny
odcinkowych zaburzen kurczliwosci, globalnej frakcji
wyrzutowej lewej komory oraz istotnosci niedomykal-
nosci mitralne;.

Dyskusja

Opisany przypadek ilustruje sporadycznie obser-
wowany w praktyce kliniczej zawat serca wywotany
jednoczesng zakrzepica dwoch gtownych tetnic wien-
cowych. Wedtug dostepnych analiz chorych z wie-
lonaczyniowg okluzjg stwierdzono, iz sytuacja ta
dotyczy przede wszystkim mezczyzn (74%), najczest-
szym czynnikiem ryzyka jest palenie papierosow (48%),
a zakrzepica z reguty jest zlokalizowana w prawej tet-
nicy wiencowej (87%) i gatezi przedniej zstepujacej
lewej tetnicy wiencowej (78%) [2].

Rokowanie chorych w przebiegu tego typu zawatu
serca jest niekorzystne, gdyz wigze sie z rozlegtym
uszkodzeniem miesnia sercowego i bardzo ciez-
kim przebiegiem klinicznym. Tego typu przypadki
w codziennej praktyce klinicznej s3 rzadko spotykane
ze wzgledu na szybko rozwijajacy sie wstrzgs, aryt-
mie oraz nagty zgon sercowy wystepujacy w okresie
przedszpitalnym [2]. Dodatkowym czynnikiem pogar-
szajgcym przebieg kliniczny u przedstawionej pacjentki
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Rycina 6. 12-odprowadzeniowy elektrokardiogram u pacjentki w dniu wypisu do domu
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jest stosunkowo mtody wiek i wynikajacy z tego brak
wytworzonego krgzenia obocznego, ktory zwykle
obserwujemy u pacjentow w podesztym wieku z bar-
dziej zaawansowang chorobg wiericowa.

Istniejg dowody na to, ze ostry zespot wiencowy to
uogolniony proces dotyczacy catego uktadu naczyn
wiencowych, a nie jedynie ,tetnicy dozawatowej".
Wedtug dostepnych publikacji, dzieki uzyciu ultraso-
nografii wewnatrznaczyniowej oraz angioskopii, stwier-
dzono, ze az u 39,5% pacjentow w przebiegu zawatu
serca, wynikajacego z okluzji jednego naczynia wien-
cowego, niestabilne blaszki miazdzycowe wystepujg
rowniez w pozostatych tetnicach wiencowych [3].

Gtownym czynnikiem ryzyka sercowo-naczynio-
wego omawianej pacjentki jest wieloletni nikotynizm,
sprzyjajacy progresji miazdzycy i pekaniu blaszek miaz-
dzycowych. Palenie papierosow wywiera niekorzystny
wptyw na czynnosc¢ srodbtonka, procesy utleniania,
nasila trombogeneze i agregacje ptytek krwi. Nikotyna
wykazuje takze wtasciwosci sympatykomimetyczne
— przyspiesza czynnosc serca, powoduje przejsciowy
wzrost cisnienia tetniczego krwi i skurcz naczyn [4].

Palenie tytoniu przyspiesza wystgpienie zawatu
serca u obu ptci i jest gtéwng przyczyng zawatu serca
u mtodych kobiet [5], a ryzyko wzgledne zawatu serca
wsrod palaczy w wieku ponizej 50. roku zycia jest
5-krotnie wyzsze niz wsrod osob niepalacych. Ryzyko
zwigzane z paleniem papierosow jest wieksze u kobiet
niz u mezczyzn, co ttumaczy sie szybszym metaboli-
zem nikotyny u ptci zenskiej [6].

Zaobserwowana w trakcie koronarografii u pre-
zentowanej pacjentki tendencja do spazmu tetnic
nasierdziowych by¢ moze wynikata ze wstrzgsu kar-
diogennego i stosowania amin presyjnych, jednak nalezy
bra¢ pod uwage takze wptyw nikotynizmu, ktéry zabu-
rza czynnosc naczynioruchowsg. Skurcz naczyn wien-
cowych powoduje wzrost stezenia inhibitora aktywatora
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plazminogenu oraz aktywacje ptytek krwi, co w efek-
cie sprzyja wystgpieniu zakrzepicy wewnatrznaczynio-
wej i zawatu serca [7].

W literaturze opisano takze przypadki jednoczesnej
okluzji kilku tetnic wiencowych u chorych po zazyciu
kokainy, amfetaminy, z nadptytkowoscia samoistng,
z hiperhomocysteinemia, z niedoborem antytrom-
biny Ill oraz w przebiegu migotania przedsionkow [8].

Whioski

Zawat serca spowodowany jednoczasowg zakrze-
picg dwoch gtoéwnych tetnic nasierdziowych wigze sie
z ciezkim przebiegiem klinicznym i wysokg $miertel-
noscia.

Zastosowana natychmiastowa rewaskularyzacja
miesnia sercowego, intensywna farmakoterpia oraz
mechaniczne wspomaganie krgzenia umozliwity prze-
zycie naszej chorej.

Nikotynizm wraz z jego niekorzystnym wptywem
na sréodbtonek oraz najprawdopodobniej wynikajaca
Z niego tendencja do skurczu tetnic wier\cowych przy-
czynity sie do wystapienia ostrego zespotu wienco-
wego u analizowanej pacjentki. Biorgc pod uwage fakt,
iz nikotynizm stanowi gtowny czynnik ryzyka zawatu
serca u mtodych kobiet oraz sprzyja jednoczasowe;j
okluzji kilku tetnic nasierdziowych, unikanie palenia
tytoniu powinno by¢ podstawowym krokiem w pre-
wencji zdarzen sercowo-naczyniowych.
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SUMMARY

Inflammation, as a part of the body’s immune response, is pres-
entin the progression of most diseases. Neutrophils form the
first line of the defense against invading pathogens and subse-
quently play a prominent role in the resolution of inflammation.
They have a protective function as they release antibacterial
enzymes and generate reactive oxygen species. Neutrophils
are able to regulate the inflammatory reaction by undergo-
ing apoptosis. Apoptosis, then, facilitates cellular homeosta-

Keywords: neutrophils, apoptosis, inflammation

sis (immune defense), promotes the elimination of activated
cells of the immune system, and can act as a major patho-
genetic link of an inflammation process, defining its charac-
ter. This review highlights the mechanisms of apoptosis, the
influence of external and internal factors and infectious agents
(viruses, extracellular and intracellular microorganisms) on the
enactment of neutrophil programmed death and the resolu-
tion of inflammation.

STRESZCZENIE

Stan zapalny jako czes¢ odpowiedzi immunologicznej orga-
nizmu jest patologiczng podstawa wiekszosci chorob. Granu-
locyty obojetnochtonne tworza pierwsza linie obrony przed
inwazjg patogenow i odgrywajg znaczaca role w zwalczaniu
stanu zapalnego. Realizujg one funkcje ochronng poprzez
uwalnianie enzymow przeciwbakteryjnych i wytwarzanie
wolnych rodnikéw. Granulocyty obojetnochtonne sg w sta-
nie regulowac reakcje zapalng poprzez apoptoze. Apoptoza
zapewnia homeostaze komorek, ochrone immunologiczna,

Stowa kluczowe: granulocyty obojetnochtonne, apoptoza, stan zapalny

nasila eliminacje aktywowanych komorek uktadu odporno-
sciowego oraz moze stanowi¢ znaczacy zwigzek patoge-
netyczny z procesem zapalnym, okreslajac jego charakter.
W artykule zwrocono uwage na mechanizmy apoptozy,
wptyw czynnikow zewnetrznych i wewnetrznych oraz czyn-
nikow zakaznych (wirusy, wewnatrzkomorkowe i zewnatrz-
komorkowe mikroorganizmy) na realizacje zaprogramowanej
smierci granulocytow obojetnochtonnych i zwalczanie stanu
zapalnego.

(PU-HSP 2015; 9, 4: 18-25)
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Introduction

Inflammation is among the most important pro-
cesses that occur in the body in response to the inva-
sion of infectious agents, antigens or other damaging
factors, when the strength and duration of these actions
overwhelms adaptive possibilities of tissues [1]. Inflam-
mation localizes a pathological process, which leads
to the elimination of a pathogen and restoration of
homeostasis. However, in the presence of etiological
factors of high virulence or other risk factors, inflam-
mation can cause lesions [2,3].

The studies of the inflammation pathogenesis are
often focused on the neutrophils, which are the effec-
tors and modulators of the acute phase of an inflamma-
tion [4,5]. Polymorphonuclear neutrophil granulocytes
are the key cells of innate immunity. They form the first
line of defense against invading pathogens. Neutro-
phils eliminate them through absorption, intracellular
degradation and by damaging their genetic appara-
tus [6-8]. These cells are rapidly recruited to the sites
of an infection and play a prominent role in the initi-
ation and progression of the inflammatory response
[4,9,10].

Antibacterial Properties of Neutrophils

There are two main mechanisms responsible for
powerful antibacterial properties of neutrophils, namely,
the coordinated release of the content of proteolytic
and antimicrobial granules consisting of proteins and
enzymes including myeloperoxidase, lysozyme, lacto-
ferrin, alpha-defensins, serine protease and elastase;
and the generation of reactive oxygen species (ROS) ,
molecules with one or more unpaired electrons in the
outer membrane [1,6,9].

In the physiological conditions, ROS cause the anti-
inflammatory effect and are involved in the antimicro-
bial body protection, synthesis of hormones, regulation
of metabolism and cell proliferation processes control-
ling smooth muscle tone and adequate functioning of
the internal organs and blood vessels [11-13]. Insuffi-
cient levels of ROS cause chronic infectious-inflam-
matory processes [14]. The excessive generation of
ROS leads to the imbalance of pro- and antioxidant
systems and the development of oxidative stress. It
causes destructive changes in the membranes due
to the activation of free radical lipid oxidation, pro-
teins and nucleic acids [14,15]. Oxidative stress affects
the development of respiratory disorders, decreas-
ing a surfactant activity and causing the contraction
of smooth muscles of the respiratory tract, dysfunc-
tion of B-blockers, mucus hyperproduction, mast
cells activation, lysis of alveolar epithelial cells and an
increased penetration of the epithelium and endothe-
lium [16].

Inflammatory diseases are closely connected
with the development of oxidative stress. Increased
ROS generation levels are a characteristic feature in
patients with an infectious pathology (pneumonia,
acute appendicitis) [17-19]. The activation of lipid per-
oxidation is one of the early signs of oxidative stress
in case of pneumonia in children; the maximum con-
centration of lipid peroxidation products is correlated

T

with a prolonged disease, poor clinical symptoms, and
unreactive peripheral blood indexes [18]. Commu-
nity-acquired pneumonia in newborn patients is char-
acterized by the lipid peroxidation activation against
the background of decreased indices of the antiox-
idant protection, which leads to the dysfunction of
the respiratory system and is one of the risk factors of
respiratory failure.

Oxidative stress, with decreased levels of superox-
ide dismutase, catalase and glutathione peroxidase,
as indicators of exhausted antioxidant reserve capac-
ity, often develops in sickly children, irrespective of the
location of the inflammation process in the respira-
tory tract [20]. The increased lipid peroxidation against
the background of antioxidant enzymes inhibition was
detected in infants with severe pertussis, and broncho-
obstructive diseases and can lead to some immune sys-
tem disorders [21].

In addition to the antimicrobial properties, neutro-
phils can release granule components, various cytokines
and chemokines that stimulate the activation of other
immune cells such as monocytes, dendritic cells, T-cells
and their migration to the location of inflammation.
Thus, neutrophils play a key role in the regulation of
the immune response [4,8].

Activity of Neutrophils and its Role in the
Inflammation Process

The life cycle of neutrophils is short, taking into
account their maturation in the bone marrow and cir-
culation in the blood and tissues. After 810 hours they
undergo spontaneous apoptosis [5,22]. Apoptosis is one
of the fundamental processes of cell response to exter-
nal and internal signals. Together with differentiation
and proliferation it plays a significant role in cell selec-
tion during the formation and regulation of immune
response, and subsequently leads to timely elimina-
tion of cells. If no infection occurs, most neutrophils
undergo programmed cell death after they leave the
peripheral circulation.

Apoptosis is characterized by a number of mor-
phological and biochemical changes in the cell struc-
tures such as the nucleus (chromatin condensation,
karyopyknosis, DNA filament rupture with consist-
ent nucleus fragmentation accompanied by the for-
mation of apoptotic bodies), cytoplasm (endoplasmic
reticulum expansion, condensation and shrinkage of
granules, reduction of mitochondrial transmembrane
potential), plasma membrane (increased permeability
to small molecules, such as propidium iodide, loss of
villiand bleb formation, the appearance of phosphati-
dylserine molecules on the surface) and organelles.
The morphological alteration is accompanied by bio-
chemical disruptions inside the cell and the decrease
of its functional activity [23-27].

In contrast to other cell's death forms, apopto-
sis is not characterized by the cytoplasmic swelling,
disorganized organelles, and ruptured plasma mem-
brane. As a result, cells do not undergo lysis, its con-
tent does not get into the extracellular space, leading
to the development and progression of inflamma-
tion. Apoptosis is not accompanied by the release of
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inflammatory mediators into the surrounding tissues
or systemic circulation. Thus, the uncontrolled acti-
vation of neutrophils, delayed apoptosis and intensi-
fication of other cell death forms play an important
role in tissue damage, which can lead to the devel-
opment of septic multiorgan failure and ischemic-
reperfusion injury [28-31]. The ability to eliminate
cells by apoptosis rather than necrosis is favor-
able to the organism as it can limit the extent of the
cell death and inflammation caused by the uncon-
trolled release of toxic neutrophil products during cell
destruction.

Stages of Apoptosis

Apoptosis is a complex process with four main
stages including the initiation, effector, degradation
and absorption. In the initial stage an apoptotic signal
initiation occurs under the influence of proapoptotic
factors. During the effector stage, different initiating
pathways converge into one common mechanism of
apoptosis. The effector stage of the apoptotic pro-
cess takes place under the influence of caspases -
intracellular proteases that are present in the cells
in the inactive state. They are activated by proteo-
lytic cleavage at the location of aspartic bases. Today,
14 types of caspases are identified. Based on their
functional properties, they are divided into 3 groups,
namely an inflammatory group - 1, 5, an “initiat-
ing” or activating, group (8, 9, 12) and an "effector”
group (3, 6, 7, 14), which cause destruction of spe-
cific substrates. The mechanisms of initiating caspase
activation may be different. Two main pathways of apo-
ptosis, namely the external (extrinsic, receptor, Fas-
mediated) and internal (mitochondrial) are studied in
detail [32].

The extrinsic pathway of caspase activation is
induced through the activation of death receptors
including Fas, TNFaR, DR3, DR4, and DR5 by their
respective ligands. Ligand binding to these receptors
leads to the receptor oligomerization, which, in turns,
results in the recruitment of specialized adaptor pro-
teins and the activation of caspase cascades. Binding of
FasL induces Fas trimerization, which results in the acti-
vation of the initiator caspase-8 which can propagate
the apoptosis signal by the direct cleavage of down-
stream effector caspases such as caspase-3. This way
allows to eliminate the cells with a certain specificity
under the influence of physiological and pathological
exogenous factors [32].

The mitochondrial pathway of caspase cascade is
initiated in response to the intracellular adverse stimuli,
including excess cytotoxic agents and the excessive
generation of ROS. It is accompanied by electrolyte
transport disturbance, cellular redox imbalance,
increased permeability of the inner mitochondrial
membrane, the formation of giant pores, swelling of
the mitochondrial matrix, outer membrane rupture,
release of biologically active substances (apoptosis-
inducing factor, cytochrome C, etc.) and ordered DNA
degradation [33,34].

The degradation stage is irreversible and uncontrol-
lable. In the final stage, activated phagocytes absorb

apoptotic cells. Dysregulation of each phase can lead
to pathological processes.

Proapoptotic and Anti-Apoptotic Factors

Apoptosis is a natural, genetically controlled pro-
cess thatis influenced by external and internal factors.
The number of cells that are programmed for apop-
tosis depends on the ratio of activators and inhibitors
of apoptosis. That is why apoptotic cell destruction
can be considered as the end result of the balance of
pro- and anti-apoptotic factors [10,24,35]. Among the
inducing (proapoptotic) stimuli we can find irradiation,
ischemia, hypoxia, oxidative stress, free radical peroxida-
tion products, cytotoxic drugs, and some viral proteins.
The inhibitors of natural cell death include growth fac-
tors, sex hormones, zinc or viral and bacterial infections
[32,36,37]. Apoptotic cells often convert to necrosis if
the stimulus is too strong, and this type of cell death is
known as aponecrosis.

The mostimportantintracellular effectors of apop-
tosis are the proteins of the Bcl-2 family, which consist
of apoptotic cell death promoters (Bax, Bid, Bak) and
inhibitors (Bcl-2 proper and Bcl-XL) [8,38]. A key reg-
ulator of the cell proliferative and apoptotic activity is
the P53 protein, a transcription factor that can activate
pro-apoptotic genes and suppress the activity of anti-
apoptotic effectors [32].

Glucocorticoids have a differentiating effect on the
apoptosis regulation. They can induce programmed
cell death of lymphocytes and eosinophils, but also
have an anti-apoptotic effect on neutrophils. Cytokines
have multidirectional influence on the apoptosis mod-
ulation as well. Some of them (IL-1, IL-8, IL-10, TNF) are
apoptosis inducers, while others (IL-2, IL-3, I1L-4, IL-15,
granulocyte colony stimulating growth factor and mac-
rophages) inhibit this process. The cellular response to
interleukins depends on the characteristics of the target
cell, interleukin concentration, and the state of intra-
cellular signaling systems [39,40].

The changes in the redox balance in the cell play a
prominent role in the modulation of its programmed
death. The programmed apoptosis is modified in
the case of excessive ROS production in tissues with
exhausted antioxidant defense reserves. ROS and other
free radicals cause the oxidative damage of proteins
and lipids in cell membranes, inactivate enzymes and
receptor structures and, depending on the concen-
tration, are capable of inducing the cell apoptosis and
necrosis [41].

Intensified oxidative reactions during various path-
ological conditions can affect the procession of apop-
tosis in the direction of either, activation and inhibition,
thus, becoming a pathogenic factor in the develop-
ment of inflammation, cardiovascular, neoplastic and
infectious diseases [42]. Research shows that in infants
with community-acquired pneumonia, oxidative stress
is one of the leading causes of increased destruction
by necrosis of polymorphonuclear neutrophils with the
simultaneous inhibition of apoptotic activity [43]. The
close relationship between oxidative stress and apop-
totic activity of neutrophils is also found in patients
with acute appendicitis [44]. At the same time, experi-
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ments show that in healthy donors, changes in neutro-
phil programmed death occur when oxidative stress is
modeled in vitro and these changes are similar to those
found during the course of inflammatory diseases [44].
Neutrophils also participate in the destruction of the
thyroid gland during autoimmune processes accom-
panied by the increased consumption of oxygen and
production of its toxic metabolites, which under the
conditions of antioxidant deficiency, cause the pro-
grammed death of thyroid cells and polymorphonu-
clear neutrophils [45].

Role of Neutrophil Apoptosis in the Resolu-
tion of Inflammation

Neutrophil apoptosis is a key element in the patho-
genesis of inflammatory diseases and an important
mechanism that allows to control inflammation. It
plays a significant role in the final stage of inflamma-
tion, when the elimination of activated immune cells
occurs. Apoptotic mechanisms produce mild tissue
damage [24-26]. The programmed death of neutro-
phils preserves membranes of the cell and prevents
the uncontrolled release of its toxic contents [24]. The
cells, in the state of apoptosis, can be easily destroyed
by macrophages [46,47]. Over the course of infection
or inflammation, neutrophils continue to generate free
radicals that can damage the surrounding tissues [48].
The effective resolution of the inflammatory process
occurs when the recruitment of these cells ceases
and they are removed in due course from the place
of inflammation. When these processes are disrupted,
neutrophil granulocytes are susceptible to necrosis.
Additionally, neutrophils, in the state of apoptosis,
cease the production and release of proinflammatory
mediators [49,50].

The key role of apoptosis in the resolution of an
inflammatory process was firstidentified by Savill JS and
collaborators. They described the ability of short-lived
neutrophils to undergo programmed death processes,
and suggested that it is a physiological mechanism for
tissues to get rid of proinflammatory agents [51].

The apoptotic disorders of neutrophils often deter-
mine the character and severity of inflammatory dis-
eases [10,29,31]. Excessive intensity of apoptosis
contributes to weakening of the protective antimicrobial
properties of neutrophils, because at the early stages of
programmed death, in addition to the morphological
alteration, these cells lose some functional properties.
This can cause further worsening of the disease and
the development of complications [52]. The inhibi-
tion of neutrophil apoptosis in the inflammatory lung
diseases has a compensatory effect. It is required
to maintain the volume of functionally active cells,
strengthening their chemotactic and phagocytic capa-
bilities and secretory degranulation. However, excessive
delay in the programmed neutrophil death leads to
increased inflammatory changes during an infection
[4,53,54]. An incerased lifespan of circulating poly-
morphonuclear neutrophils caused by delayed apop-
tosis leads to their hyperactivation, overproduction
of powerful proteases, nitric oxide and ROS. These

T
agents not only damage the microorganisms, but also
cause the destruction of neutrophils and neighboring
cells [47,48]. Thus, supporting the neutrophil balance
is an especially important factor in the resolution of
inflammation.

Delayed apoptotic activity of peripheral blood neu-
trophils is observed in the course of various diseases, for
example, respiratory distress syndrome in adults [25],
sepsis [55-58], bacterial and viral pneumonia [59,60],
exacerbation of bronchoectatic disease [61], rheuma-
toid arthritis [62], cystic fibrosis [63,64] and burns [65].
The correlation between the neutrophil apoptosis level
and the disease severity is well established [55,58].
These studies show that the resolution of inflamma-
tion depends on the activation of the immune cells
apoptosis.

In community-acquired pneumonia and bronchi-
ectasis the delayed apoptotic activity of neutrophils is
observed not only in the blood, but also in the sputum
and broncho-alveolar lavage [61,66]. The extended
lifespan of neutrophils in the locus of infection is an
adverse factor contributing to an ineffective removal of
pathogens [10,46]. At the same time, the delayed pro-
grammed death of neutrophils promotes the perme-
ability of inflammatory cells, and therefore, maintains
the pathological process [59].

Clinical and experimental research provides some
complimentary results. For instance, a bacterial infection
is associated with the decreased neutrophil apoptosis.
In experiment, the introduction of lipopolysaccha-
rides, which are the structural components of bacte-
ria, into animal models leads to the increased activation
of neutrophils and the decrease in their of apoptosis.
The activation and strengthening of neutrophil apop-
tosis leads to a significant positive trend in the reso-
lution of inflammation in experimental mice models,
including arthritis, pneumonia and acute pleurisy [25].
The benefit of the apoptosis initiation in the resolu-
tion of pneumococcal meningitis has been shown by
U. Koedel and colleagues [67].

Influence of Bacteria, Viruses and Fungi on
the Neutrophil Apoptotic Activity

The level and activity of neutrophil apopto-
sis depends on the type of a bacterial pathogen. In
case of the infection with extracellular pathogens,
programmed death of neutrophil granulocytes has a
protective impact, targeting to the elimination of the
pathogen and restoration of cellular homeostasis of
the organism. Intracellular pathogens use the apo-
ptosis of the infected neutrophils to their advantage
as the protection against the immune defenses of the
organism, causing further advancement of the patho-
logical process and its transformation into the chronic
form [9,68,69].

The positive effect of neutrophil apoptosis can be
observed on the example of pneumonia caused by
Streptococcus pneumoniae. In this case, neutrophils
phagocytize the bacteria causing their destruction
within the neutrophil phagosomes. Neutrophils then
undergo apoptosis and elimination from the locus of
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the infection, which effectively prevents the further
spread of the pathogen [25].

Intracellular bacteria use neutrophil apoptosis for
their own survival. Chlamydia pneumoniae, which is an
obligate intracellular pathogen and a common cause
of community-acquired pneumonia, can survive and
even reproduce inside neutrophils. Once it gets into
the neutrophils, this pathogen has the ability to modu-
late apoptosis, prolonging the cell life [70]. Intracellular
Mycobacteria tuberculosis takes similar route of action.
That is why, there is a direct correlation between the
apoptotic activity and severity of the disease in patients
with pulmonary tuberculosis (disseminated tuberculo-
sis has still higher levels of apoptosis than infiltrative)
which is a prognostic marker of an adverse course of
tuberculosis [69,71].

Some extracellular microorganisms also have the
ability to modulate apoptosis. For instance, Staphylo-
coccus aureus has the ability to induce either survival,
apoptosis or necrosis of neutrophils depending on
the status of the patients with immunodeficiency [72].
Streptococcus pyogenes causes premature apoptosis
of neutrophils, affecting the programmed death path-
way at the level of gene transcription [73].

Experiments show, that the effect of pathogens on
the neutrophil activity depends on certain factors, such
as the severity of a bacterial infection, type of bacterial
strain, the duration of exposure and the initial state of
neutrophils. It was established that the high multiplic-
ity of an infection increases the neutrophil apoptosis,
whereas, the low index correlates with its inhibition [74].

Some fungi and viruses also influence the lifespan
of neutrophils. For example, gliotoxin, secreted by the
fungus Aspergillus fumigatus, can induce neutrophil
apoptosis through the inhibition of the transcription
factor NF-kB, which controls the expression of immune
response genes, apoptosis and the cell cycle [25]. Some
viruses have the ability to modulate programmed cell
death inhibiting its rate. Adenovirus, hepatitis C virus
and human papilloma viruses inactivate proapoptotic
cellular proteins, while the Epstein-Barr virus synthe-
sizes substances with the antiapoptotic activity [75].
Thus, the resolution of an infection depends on the
outcome of the opposing processes between the anti-
apoptotic properties of the viruses and the activation
of the physiological death of the infected cells as a part
of the defensive body mechanisms.

Influenza A virus has the mode of action opposite
to the described above. It activates neutrophil apop-
tosis through ROS production, increasing the number
of Fas-receptors and amplifying Fas-ligand expression.
Human immunodeficiency virus also has the ability to
activate the programmed cell death of immune cells,
and an increased activation of the receptor pathway of
apoptosis correlates with the immunodeficiency pro-
gression in HIV-infected children. Finally, it is dem-
onstrated that in the cases of simultaneous viral and
bacterial infections, such as influenza and pneumo-
coccus, the apoptotic activity is higher compared to
the instances of the infections alone; it becomes an
important prognostic factor of the positive resolution
of the inflammatory process [75,76].

Characteristics of Neutrophil Apoptosis in
Infants and Newborns

The rate of neutrophil apoptosis depends on the
human age and is reduced in children, especially in
infants and newborns. Thus, compared to adults, the
markers of apoptosis such as caspase 3 activity, his-
tone-associated DNA fragments and strand breaks
are reduced in neonatal neutrophils. The proapoptotic
Bcl-2—family proteins are also decreased in the neu-
trophils of a newborn relative to adult cells [77]. These
features mean that programmed cell death is impaired.
J. Oei with collaborators show that neutrophil apoptosis
increases with gestational maturity [78].

The prolonged survival of neonatal neutrophils
plays a significant role in the inflammation process
in the lungs, gastrointestinal tract and other organs.
Thus, the delayed programmed death of these
cells contributes to the pathogenesis of respiratory
distress-syndrom, bronchopulmonary dysplasia and
necrotizing enterocolitis, improving the resolution of
an inflammatory response, prolonging tissue injury
and causing the acute course of the disease [77,78].

Conclusions

The advances in the research of neutrophils and
their characteristics point to their significant role in
the immune defense of the body and the resolution of
inflammation. These cells also have an important func-
tion at the stage of apoptosis, and its disorders underlie
a number of pathological states, including inflammation
processes. The clarification of the neutrophil apopto-
sis features and their role in each particular pathology
enhances our understanding of pathogenic charac-
teristics of diseases and the usage of these indicators
to develop diagnostic and prognostic criteria of a dis-
ease severity.

Further research of the neutrophil apoptosis mech-
anisms, action and pathways of pro- and anti-apop-
totic factors and the impact of various infectious agents
on this process will allow to improve the treatment of
inflammatory diseases. New therapeutic strategies can
be developed if the inflammation process can be mod-
ified and controlled through a temporary increase of
the cell apoptotic activity. In particular, one of the treat-
ment approaches can be a combination of antibacte-
rial drugs with proapoptotic pathogenetic therapy to
improve the elimination of pathogens and resolution
of inflammation. Thus, the direct and indirect impact
of therapeutic agents on apoptosis should also be
taken into account when developing new treatment
approaches.
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SUMMARY

Thermographic imaging is a measurement of a body surface
temperature distribution. The symmetry of the skin tempera-
ture distribution is an important indicator of proper physiolog-
ical body functions. Improper distribution brings information
about the disorders which might be the first signals of a devel-
oping disease.

In recent years, the dynamic expansion of thermographic
imaging Is observed in many medical areas such as rheu-

matology, neurology, rehabilitation, orthopaedics, oncology
and sports medicine. Thermography allows to visualize ini-
tial patho-physiological changes which are still too small to
be detected by any other anatomy imaging techniques which
are widely used. It is a valuable addition to standard imaging
methods and allows to monitor the therapeutic process (both
pharmacological and physiotherapeutic) in a non-stress and,
what is particularly important, non-invasive way.

Keywords: medical thermography, non-invasive imaging, early pathophysiology detection

STRESZCZENIE

Obrazowanie termograficzne to pomiar rozktadu temperatury
na badanej powierzchni ciata. Symetria rozktadu temperatury
skory jest waznym wskaznikiem prawidtowej fizjologii ludz-
kiego organizmu. Nieprawidtowy rozktad temperatury infor-
muje natomiast o zaburzeniach fizjologicznych, ktore moga
by¢ poczatkiem stanu chorobowego.

Obecnie zauwazany jest dynamiczny rozwoj termografii w roz-
nych dziadzinach medycyny, miedzy innymi: reumatologii,
neurologii, rehabilitacji, ortopedii, onkologii czy medycy-
nie sportowe;j.

Termografia pozwala na obrazowanie zmian patofizjologicz-
nych, zanim inne techniki obrazowania anatomicznego beda
w stanie wykryc zaburzenie w organizmie. Stanowi cenne uzu-
petnienie dotychczas stosowanych metod obrazowania oraz
pozwala na monitorowanie prowadzonego leczenia farmako-
logicznego lub fizjoterapeutycznego w sposob bezstresowy
i — co najwazniejsze — bezinwazyjny.

Stowa kluczowe: termografia medyczna, obrazowanie bezinwazyjne, wczesne wykrywanie zmian patofizjologicznych

(PU-HSP 2015; 9, 4: 25-29)
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Introduction

Medical thermography (thermovision) is a diagnostic
tool which serves as an additional visualization method
of a patient’s body. It allows to monitor physiological
processes which are connected with temperature and
detect and localize thermal anomalies associated with
lower or higher skin surface temperature. The skin sur-
face temperature is determined by the under skin blood
circulation, which is regulated by the autonomic nervous
system [1,2]. In order to visualize the temperature of the
skin surface, thermography uses infrared wavelengths
emitted by the body and converts them into electrical
impulses [3]. Thermography is a non-invasive and non-
contact diagnostic method which can be applied to var-
ious patients regardless of their age or clinical condition.
Itis widely used in children, women, pregnant women,
men and seniors. Its effectiveness, safety, a non-stress
way of measurement and relatively low costs allow
this technique to be applied not only for the detec-
tion or diagnosis but also for continuous monitoring of
a therapeutic process [4,5]. The relation between body
temperature changes and various diseases is widely
known and dates back to the origins of medicine.

History

The first infrared detectors were built in the 1830s
[6]. In clinical diagnostics, the infrared emission was
applied for the first time by Lea Massoupurt. The first
thermogram of the human body was measured by the
US Army in 1954. While the first medical application
of thermography was done by Ray Lawson during his
studies on breast cancer in 1956 [7]. The term ‘clinical
thermography’, which is used nowadays, was intro-
duced in 1978 by George E. Chapman Ph D, a world-
wide expert on thermography [8,9].

The initial low quality of the imaging systems and
lack of methodology standards made thermography be
left aside and not accepted as a reliable diagnostic tool.
The present technology improvement and diligently
constructed test protocols evoked high development
of the method and its approval by medical and physi-
otherapeutic groups. In 1987 thermography scanning
was officially approved as a medical tool by the Amer-
ican Medical Association.

Physical basics of thermography

Most of the visualization methods used in diagnostics
are based on electromagnetic radiation spectrum [10].
Medical thermography uses non-ionizing radiation, which
gives possibility for its harmless and unlimited applica-
tion in a patient. About 80% of the infrared radiation that
is emitted by human skin has the 8-15 pm range [11].

The infrared radiation, which serves as the basic
mechanism for thermography, was discovered in 1800
by Hershel. With a prism splitting white light, he showed
that there are wavelenghts undetected by a human
eye, which he called infrared radiation (IR). Hershel
noticed that, outside the visual spectrum that is below
the red, the temperature rises. This area was described
as dark radiation / heat. Every object with the tempera-
ture higher than the absolute zero (0 Kelvin or —273°C)

emits heat radiation. The object with the temperature of
merely few degrees Kelvin's emits electromagnetic radi-
ationin the spectrum of far infrared. The objects with the
room temperature emit mostly the waves with a wave-
length of 10 microns. The items with a higher temper-
ature emit more radiation with a shorter wavelength,
which allows us to detect it. The physics of thermogra-
phy is based on the Stefan-Boltzmann law, which states
that "the total intensity radiated over all wavelengths
increases as the temperature increases”, that all energy
emitted by an object of the temperature below 650°C is
placed in the infrared part of the spectrum, unseen for
a naked human eye. The law allows to determine the
correlation of the total emissivity of a black body with
its absolute temperature [11,12]. The conversion of the
infrared rays emitted from the skin surface into electri-
cal impulses allows for thermal images that depict the
thermal composition of the surface tested. The images
can be presented in a gray scale or in full colour [6,13].

The biological basics of thermography

Thermography utilizes the infrared emission spectrum
of different areas of the body. The amount of infrared
emission is related to the intensity of the tissue metabo-
lism and blood circulation, which are dependent on the
autonomic nervous system and local vasoconstrictors
and vasodilators [14,15]. The distribution of the heat in
the body is uneven, which is directly related to a differ-
ent physiological activity of particular areas of the body
or the inflammation occurring there. In healthy subjects,
where there is no abnormal change, the temperature
distribution on both sides of the body is symmetrical.
This is the result of the central thermoregulation system
(overriding thermoregulatory centres are located in the
hypothalamus), which controls equally and simultane-
ously the temperature on the skin surface on both sides
of the body. However, the correct pattern does not mean
that the temperature level is equal on all the surfaces of
the body. In fact, we observe places with a reduced or
an elevated temperature, that are symmetrically placed
on the left and right part of the body. During a disease,
especially inflammation, the flow of the heat is altered,
which results in a large temperature gradient between the
area of the lesion and its immediate surroundings. Simi-
larly, the cancer cells are characterized by an increased
metabolism as a result of their continuous proliferation.
Therefore, by the visualization of the temperature dis-
tribution on the thermogram of the body, these con-
ditions can be successfully monitored as a measurable
increase in the temperature and the lack of asymme-
try relative to the other side of the body [1,2,5,12,16].

Thermography allows to record the body tem-
perature and the rate of its changes with a resolution
<0.1°C. The performance of the reliable measurement
requires a patient’s acclimatization to the room, condi-
tions prior to scanning, the removal of all the objects
emitting thermal radiation from the area and the use
of standardized protocols [17].

Thermography in medicine

Thermography is a tool that provides valuable infor-
mation about the physiological condition of a human in
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an objecttive way. Itis a good supplement to the imag-
ing methods used so far. It allows to overlay the image
of the anatomical picture with the physiological condi-
tion of the patient [18,19]. For this reason, an increased
interest in the use of thermography is observed in certain
areas of medicine such as: neurology, oncology, ortho-
paedics, dentistry and dermatology [20,21]. In recent
years, thermography has also been used in surgery. It
allows to monitor the restart of the blood flow through
the coronary arteries during the open-heart surgery
[24]. Medical thermography helps to visualize disorders
in vascularisation and blood flow in particular areas, the
occurrence of an inflammation in the body and its pre-
cise localization, the conduction disorders in the nervous
system, some metabolic disorders, as well as the loca-
tion of the exact place of pain and its intensity [20,22].
The use of thermography in medicine is presented in
Figure 1, while Figure 2 shows its imaging capabilities.

The examples of thermography applications

Breast cancer

Empirical studies have confirmed that tumor cells’
clusters have a higher temperature than the surrounding
tissues (Figure 3). The higher temperature is a conse-
quence of an accelerated metabolism of tumor cells (cell
division), and their ability to produce chemicals that stim-

e o vascular vasomotive
TR S dysregulation dysregulation
KOVERUSE INJURIES \ GCHAEMIC \ PAIN SYNDROME
5 i d scomplex regional pain
scarpal tunnel syndrome syndrom
TRAUMATIC INJURIES
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Figure 1. Thermography in medicine [26]
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ulate the rapid growth of pathological capillaries (can-
cer angiogenesis). Thus, from the beginning, a growing
tumor is characterized by an increase in the tempera-
ture of the tissues, at least by 0.7°C. The temperature
rises with the growth of the tumor. In contrast, benign
tumors and cysts have a temperature lower than the
surrounding tissues, which is depicted in Figure 4 [23].

Studies show that an early detection of cancer gives
an 85% chance for the recovery of diagnosed breast
cancer patients compared to a 10% survival after the
detection of cancer in the later stages of its develop-
ment. Therefore, the early detection of changes in
breasts is so crucial. The research done by Spitalier, who
monitored 61 thousand women for 10 years, showed
that medical thermography allows the earliest detec-
tion of breast cancer in 60% of cases. It was confirmed
that the pathological patterns obtained from the ther-
mal infrared scanning provide a very clear indicator of
the risk of developing breast cancer later [24]. More-
over, Gamagami during his research on angiogenesis
monitored by thermography, showed that in 15% of the
cases, thermography was more effective than mam-
mography in detecting breast cancer [25]. In addition,
thermography is an excellent tool for a complementary,
non-invasive monitoring between two successive mam-
mography tests, which are usually conducted every 2
years, creating a time gap in which tumors might grow
and expand undetected.

Figure 3. Thermogram
shows ductal carcinoma,
area with increased tem-
perature compared to
locations adjacent. The
red represents high tem-
perature, while blue is
cold. Images taken with
a thermal imaging cam-
era Meditherm lIris 7.5

Figure 4. Thermogram
shows a cyst, an area with
reduced temperature relative
to the adjacent places. The
red represents high tem-
perature, while blue is cold.
Images taken with a thermal
imaging camera Meditherm
Iris 7.5 Thermal Imaging Sys-
tem. Image source — cour-
Thermal Imaging System. tesy of Klinika Termografii,
Image source — courtesy [first author's own mate-
of Klinika Termografii, [first rial].

author's own materiall.

Figure 2. Imaging capabilities of thermographic camera Meditherm Iris 7.5 Thermal Imaging System. Breast thermogram a) a base
image sent for evaluation by a physician; b) image with higher resolution; c) image contrast; d) grayscale image [first author’s own
materiall
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For the first time thermography was used for the
diagnosis of a heart disease by Borodulin [27], Markie-
wicz and Bednarzewski [28]. They studied the tem-
perature of the skin of the chest in the patients with
acute myocardial infarction [27,28]. They found that in
27 patients suffering from acute myocardial infarction,
the skin temperature of the chest decreased by 0.5 to
3°C. Currently, thermography is successfully used for
the early diagnosis of coronary heart disease.

Sports injuries, orthopaedics

Athletes are constantly exposed to physical stress.
During practice and competitions it is not uncommon to
cross the physiological limits of the body. Proper diag-
nosis and location of the over-trained areas as early as
possible is an important step in determining an appropri-
ate route of treatment. Moreover, the possibility of mon-
itoring conducted physiotherapy and the assessment of
its effects is an invaluable medical information (Figure 5).
[29,30]. Apart from athletes, injuries and physical pain
affect nearly everyone. Sometimes, however, despite
standard tests (ultrasound, CT, MRI) doctors are not
able to determine the real causes of pain (Figure 6, 7).

Thermography also helps in this regard. What is
more, it allows to specify whether the disorder is an
inflammation (local raise in temperature) or damage
to the autonomic nervous system, which is manifested
by local cooling of the area. Medical thermography
can also identify myofascial pain and tendonitis [31].

Summary

With the advent of modern thermal imaging cam-
eras, improved software to handle data and carefully
designed protocols, thermal imaging diagnostics has
been greatly improved. As a consequence, a wider
acceptance of this new tool, as an additional method of
imaging, is seen in medical environment . Today, ther-
mography is not only helpful in the accurate diagnosis
of a disease entity but it can serve as a great tool for

Figure 5. The patient with back pain in the lumbar region a)
before physiotherapy - clearly visible tensions in the lumbar,
thoracic and cervical regions (red areas); b) after physiother-
apy - reduced tension in the lumbar, thoracic and cervical
region (decrease in red surface). Images taken with a ther-
mal imaging camera Meditherm lIris 7.5 Thermal Imaging
System. Image source — courtesy of Klinika Termografii [first
author’'s own materiall.

monitoring the effectiveness of both pharmacological
and physioterapeutic treatments at various stages. The
main advantage of thermography is its ability to detect
lesions at the very early stages of the development
where the variability in the blood flow already occurs
but is often impossible to be detected by using other
methods [5,11,12,32]. Moreover, the non-invasive and
non-stress way of measurement with a thermographic
camera makes this tool be exceptionally patient-friendly
and does not cause exclusions (the elderly and pregnant
women also can be examined). Medical thermography
also allows to determine risk factors for the develop-
ment of a diseases (i.e. breast cancer and the diseases
of the cardiovascular system). It may serve as a clinical
marker that allows a doctor to plan further evaluation
and treatment carefully. Today, there are many scien-
tific reports that medical thermography can be suc-
cessfully used in the early detection of diseases and
pathological conditions such as breast cancer, nerve
damage, rheumatic diseases, in sports medicine and
many others [3,20,23,25]. Thermography allows the vis-
ualization of pathophysiological changes before other
anatomical imaging techniques are able to detect the
pathological changes [16]. Note however that, like any
other patient imaging technique, thermography is not
a substitute for the other diagnostic tools, and is carried
out as a valuable component to the diagnosis. Infra-
red thermography is a method that has both a high
potential for further research and diagnostics. Ther-
mography is used quite often in the research studies
at Polish universities, however, it is still not popular in
medical diagnostics, and only few doctors in Poland
use it on a daily basis. Therefore, more clinical stud-
ies are needed to popularize this method. The empir-
ical evidence of the correlation between pathology
and infrared imaging is essential to validate thermog-
raphy in the eyes of doctors. Building databases, gath-
ering knowledge and experience for the interpretation
of thermographic pictures are the next steps for intro-
ducing thermography as a popular, non-invasive and
reliable diagnostic tool in the medical environment in
Poland.

Figure 6. A patient sus-
pected of having a tumor in
his right knee. Thermogram
indicates the cyst. Ultra-
sound examination incon-
clusive. Arthroscopy and
histological examination
confirms the thermographic
examination. Images taken
with a thermal imaging
camera Meditherm Iris 7.5
Thermal Imaging System.
Image source — courtesy
of Klinika Termografii [first
author’s own materiall.

Figure 7. A patient with
a clear temperature distri-
bution asymmetry in the
vicinity of the tibia, indi-
cating inflammation from
physical overload. Images
taken with a thermalimag-
ing camera Meditherm Iris
7.5 Thermal Imaging Sys-
tem. Image source — cour-
tesy of Klinika Termografii
[first author’'s own mate-
rial].
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SUMMARY

We see themin libraries, and we sense the differences between
them and highly-cited literature. We know that many authors’
ambition is to have a paper published in one of them. What
is their role in the circulation of scientific findings? The aim
of the study is to define, describe and evaluate the possi-
ble effects of “inconspicuous journals” (monographs, con-
ference proceedings and other low-rated publications) on
the domain of scientific resources and the organization of
knowledge. Material and methods are casual but based on
everyday observations of a librarian and publisher. The pub-
lications in question are perceived as a disaster by critics of
the publishing scene and scholarly communication, but they

are treated seriously by both publishers and the state qual-
ity-assurance system. They are apparently in the queue for
the points for citations, and while there is not much hope for
them in this field, they also seem to make a scene on their
own. They may be useful for scholars who are not mature
enough to run for publishing in IF journals, and they provide
a good field for local and regional scientific communities to
strengthen their potential and communication patterns. To sum
up, inconspicuous works have their own share in the world of
knowledge. They perhaps should not multiply, but there is no
reason to suppress them for not providing “points” for their
publishers.

Key words: low-cited journals, inflation in publishing, scientific communities, publishing strategies

STRESZCZENIE

Widzimy je w bibliotekach, a réznica miedzy nimi i czasopi-
smami wysoko cytowanymi jest intuicyjna. Wiemy, ze ambicja
wielu autorow jest zamieszczenie w ktoryms z nich publikacji.
Ale jaka jest ich rola w obiegu twierdzen naukowych? Celem
pracy jest zdefiniowanie, opisanie i ocena mozliwych skutkow
funkcjonowania ,niepozornych czasopism" (a takze monogra-
fii, zbiorow konferencyjnych i innych publikacji uwazanych za
drugorzedne) w obszarze zasobow nauki oraz organizacji wie-
dzy. Materiat i metody to uogodlnienie codziennych doswiad-
czen bibliotekarza i wydawcy. Publikacje, o ktorych mowa,
sg przez krytykow i analitykow zycia akademickiego i komu-
nikacji naukowej uwazane za katastrofe. A jednak wydawcy

i panstwowy system zapewnienia jakosci w szkolnictwie wyz-
szym traktuja je powaznie. Widac, ze dopiero pracujg na swoje
punkty, a rokowania w tym zakresie sg raczej niepomyslne.
Majg jednak wtasne nisze. Sg na przyktad niezbedne uczo-
nym, ktorzy nie dojrzeli jeszcze do publikowania w czasopi-
smach z IF, i wspierajg lokalne oraz regionalne spotecznosci
naukowe, tak by zyskaty one swiadomosc¢ swojego poten-
cjatu i praktyk komunikacyjnych. A zatem prace niepozorne
maja swoj udziat w swiecie wiedzy. Nie chcielibysmy, zeby
zwiekszat sie on procentowo, ale nie powinno sie ich pod-
dawac swoistym represjom za to, ze nie dostarczaja punktow
wydawcom.

Stowa kluczowe: artykuty rzadko cytowane, inflacja w publikacji, sSrodowiska naukowe, strategie publikowania

(PU-HSP 2015; 9, 4: 30-33)
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High cited, low-cited

We are all for science, because some three centu-
ries ago, or earlier, we came to a belief that it is a tool
not only to salvation, but also to progress, wealth, and,
perhaps, happiness. With such roles attached to it, how-
ever, it is obvious that scientific research, communities
and institutions will be parts of a wider social context.
This context will unavoidably contain the mechanisms,
whose impact on the results of the research will be dubi-
ous. Moreover, this context will also produce mythol-
ogies, whose impact may be beneficial or harmful.

Science is wrapped in popular culture, and popular
culture is restless. It certainly will not let ‘scientists fall
asleep in their ivory towers’! While science, most gen-
erally and briefly, is actually a critical process leading to
atemporary and provisional unanimity [1], it is frequently
confused with a discovery, invention, and implemen-
tation. It is also widely agreed that scientific endeav-
our produces publications. A popular belief affirms that
a scientific publication is a fat book from which students
have to learn. But, the spirit of competition, taken over
from the world of inventors and discoverers, to even
more extent than the very practice of science, invites
another format, namely, a journal article.

Articles are difficult to compare, but their citation
crops are not. The migration of a scientific discourse
from the resources of printed paper to a digital for-
mat has created the industry of quick comparison.
The citation count is becoming a prism, through which
a research is nationally and globally perceived and eval-
uated. This measurement is the most convenient foun-
dation for the science policy. The magic box will tell
you, which research is better, because it is capable of
counting citations generated by its documentary out-
put. We, the people of science and policy makers along
with the general public, seem to be abandoning the
reflection on the cognitive value of the research. We
do not follow its areas of concentration, like schools.
We neglect to identify, where authority lies and where
the mainstream is, because we no longer have the will
to exercise and tools to deploy. We just watch citations
as a statistical phenomena. The curves drawn by the
automata will tell us the truth. And thus, we support the
endless game in which authors are trapped. There are
low-cited journals, and they are eager to accept your
paper, and there are high cited journals, which are not.
You have to decide which is your target type. Inside the
low-cited environment you will not win much, but you
will, at least, remain in business. The high cited milieu
is difficult to get inside, but once you do, a powerful
machine starts operating towards your benefits.

Personal strategies of academic authors are more or
less focused to find an optimal distribution of the titles
to which you submit your papers. As in financial oper-
ations, there is a risk continuum with the no-risk and
no-gain end, and the maximum risk and maximum-
chance end. You can establish yourself as an acknowl-
edged author with a few publications, for which you
will wait for years, and which will take other years to
crop any citations. Or you can perish with your numer-
ous easily achieved publications, which will receive
no cites.

Low-cited, but numerous

Thus, scientific publishing becomes an exercise on
risk management. It has to be admitted, that the usage
of h-index for authors’ evaluation and the compari-
son supports a well-balanced strategy, avoiding both
ends of the continuum. ‘An academic cannot have
a high h-index without publishing a substantial num-
ber of papers’ [2]. In fact, then, we never aim at writing
one paper like Albert Einstein’s on the electrodynam-
ics of moving bodies [3] (in fact, there were three other
groundbreaking papers published by Einstein in his
Annus Mirabilis in 1905). We always need more publi-
cations to get at least h-index equal 2. And, the higher
the expected index, the more publications we will need.
And more publications means more journals today. It
is unlikely for an Einstein of the 21st century (mind the
unlikelihood of the occurrence of such an Einstein)
who would dare to submit four papers in one year to
some modern ‘Annalen der Physik’. The diversification
of the sources is a common wisdom of the scientists as
authors. And with the diversification, the lower-impact
journals enter the scene.

They are always a temptation and very often a wise
choice of authors who cannot be sure that they have the
most important truth to share and those who believe in
the value of the truth, but not so much as in the respon-
siveness of their communities. This single pressure put
on the authors saves the efforts of publishers and librar-
ians to make scientific ideas circulate (and unanimity
take ground) which would be enough for a multiplica-
tion of journal titles.

So how many journal titles do we have today?
40,000? Or more? Or what is the difference, if we
have two thousand less? And thus, absurd publishing
[4] is expanding.

With some 3.5 thousand titles, Poland is a world
power with 154,016 papers published in the years of
2001- 2011. According to Thomson Reuters, we occupy
the position number 20. But with 6.73 citations per
paper, we are far from the top twenty, although it is sub-
stantially higher than some other world output lead-
ers, namely, China (PR), India, Russia, Brazil and Taiwan.
How far? Well, it is Ireland with 11.67 cites per paper
(and only 45,774 papers) listed as the number 20 in the
citation per paper table, with such small and large pub-
lishers as Switzerland, the Netherlands and the USA as
the obvious leaders (above 16) [5]. The nature of the
crisis, which we are aggravating in Poland (but not so
substantially as for instance in BRIC countries) is the
growing empty body of publications. The knowledge,
which is emerging and sharable but not really useful.
But, it is a very general statement, and indeed a rough
estimation. For better understanding of the phenome-
non, we can continue with the statistics. This will cer-
tainly lead to the discovery of some essential differences
in the performance of some specific disciplinary seg-
ments. For the time being, however, we would suggest
a more general look. First of all, how do we perceive
these non-IF journals? Are they, by comparison to pulp
fiction, pulp science or science paperbacks? Not really,
as they may be cheap, but they do not have a clearly
specified auditorium. Or perhaps some do? Are these
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just mediocre readers? Not really, it is rather mediocre
authors who can be at stake. But the more important
feature is that they are not a ‘must’ for reading, they are
a must for records and statistics. Are those inconspic-
uous journals scholarly publications?

We see them in libraries. Their main source of
acquisition is a legal deposit and library exchange pro-
grammes, not subscription. They are, or are not, indexed
in some bibliographies excluding the prestigious ones.
They are seldom carefully edited as they contain errors.
Their editors seldom step forward with editorials. And
while they are not really poor publications ( no poor
publications in Poland any more), they lack some look
of smartness and modernity in comparison to most
quality publications. Their layout is old-fashioned and
uninventive, and not really costly. The basic thing here
is that these inconspicuous works do not do very well
with any auditorium, and we hardly receive any com-
plaints from patrons if they suddenly disappear from
our shelves, web sites, and repositories. But, perhaps,
they have some appeal, which we are not really aware
of, some value, other than just offering publishing pros-
pects to low-aiming scholars, or, more precisely, offer
publishing prospects to any scholars, including those
high-aiming, whenever they think they need more
papers in circulation to shape their crop of citations
correctly.

Before we try to understand them, however, we are
just scared of those Dead Scrolls, and we are afraid that
many of them will never bring a citation to their authors.
But does it affect all of them?

Looking on the contents

Do we remember what Dr. Els Van Nood had read,
before she tried out her inventive methods of fecal
microbiota transplantation? [6] It was an article pub-
lished in “Surgery”in 1958 [7]. Yes, "Surgery” is and was
a reputable journal those days, subscribed to by hun-
dreds of libraries in the USA. And what, if it was not the
case? And anyway, how did Van Nood come to read
just this paper? And in what journal was the work of
Gregor Mendel published? In no journal, it seems, but
in a book titled

Versuche tber Pflanzenhybriden: Zwie Abhandlun-
gen (1865, 1869). But the problem is that if Mendel had
not contributed to some academic journal in Mora-
via, Bohemia or even to one of those of the Empire-
wide impact, it might have fallen into oblivion deeper
than his book. And how about the writings of Alexan-
der Luria (1902-1977)?

We know about the relatively late, yet, profound
impact of his books, some of which were just trans-
lated into English and, thus, became known to West-
ern neuropsychologists.

There certainly are some Luria scholars, who study
his dispersed papers, like those at A. R. Luria Archive
at Laboratory of Comparative Human Cognition, Uni-
versity of California, San Diego [8]. Many articles are
in Russian only. They are important for the history of
ideas and, perhaps, for the Soviet studies, but definitely
they might have been skipped by the scholars like the
late Oliver Sachs’, who drew upon Luria’s main discov-

eries and theories. If we explore the issue deeper, we
may come to the conclusion, that works which inspired
top scientists were, on occasions, dug out from older
or not really mainstream sources. It does not have to
happen frequently to make us suspect that we never
know the value of an issue of a journal (or a book). We
do not know it at the moment of publication, because
it is too early to draw anybody's attention, and we do
not know it later, because the attention might be per-
manently disturbed. We do believe, that Open Access
and modern bibliographic tools make a chance for the
publications’ escape very small. But it will grow with
the number of periodicals, because not the tools, but
human capacity to tap them will bring limitations to the
reception of textual information. In other words, we may
have just passed the 'best time' to be fully informed,
and with valuable contents scattered among more and
more titles, the chances to discover and cite something
that really supports or falsifies our findings, are statis-
tically decreasing.

On ethnography of the low-cited journal

We should also consider some other possible dimen-
sions of low-cited periodicals. Lower level may be
necessary for the upper level to come into being. It
provides a field not only for the beginners, but also
for those tied up with some commitment to publish in
this very journal because of a team solidarity, or per-
haps some human relation belonging to a culture or
the institution, or because of the lack of time of an
author to consider a better medium. Global scientific
ideas might have originated in local scientific envi-
ronment, or in the realm of non-IF journals. This is an
unquoted research that must have created a ‘national’
(i.e. local) body of publications in the pre-global era. It
certainly repeated much of the work conducted else-
where, but there is no way to prove that all the findings
of international importance would percolate to the local
(unknown outside of a country) academic textbooks,
if not described in the second-rated periodicals. So it
is not only the case of genius Luria exporting (or not)
his research to the global research community, it is the
case of many ‘importing” authors, who read rare great
books or outstanding articles in foreign languages and
made their contents be known to thousands of ordi-
nary students. We just do not know much about the
networks of research information and flow of ideas in
the times preceding the digital revolution. And there is
more to it. Let us look at a young, very active profes-
sor of philosophy, a prolific writer named Bogdan Pil-
ski. No, there is no such entry in any finding tool, but
we can find Pilski or perhaps several Pilskis when we
look at the philosophy departments in Poland. He is
employed by one of many private universities, and heis
very active in the Visegrad Countries Group, especially
Poland and Slovakia. His h-index is 2, which is a low
result, but not a disaster. Many older humanist schol-
ars have the same result, but opposite to them, he can
hope that his citations will cumulate over years. When
browsing his publications, we might admit that they are
not too exciting, but there is no scholarly critique now
in the region, and Professor Pilski will not be destroyed
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by unfavourable reviewers. Yes, he is interested in safe
topics, but never mind, not only him. And these top-
ics will, in the end, also draw somebody’s attention.
He publishes mostly in journals which you basically do
not read, but you certainly have them in your library.
There are many journals like these, predominantly, in
social science, humanities, philosophy and technol-
ogy which are widely represented in collections due
to extensive exchange programmes and a generous
legal deposit law.

Bogdan Pilski's views on any philosophical problem
are not too clear, but he does not have to be taken as
fully predictable. He can find some followers, and if it is
the ostentatiously Christian version of philosophy, which
is becoming trendy in Poland, he has probably done it
already. He can improve his style, erudition and creative
freedom. And, last but not least, his experience keeps
cumulating, and it must be affecting, to some extent,
his expertise. He will become an authority on this or
that, and seek objective evaluation. Some day we will
be happy to identify him as a distinguished scholar.

Do such people also happen in mathematics, phys-
ics or medicine? We would not be eager to admit it,
stressing solid quality criteria and objective reviews
dominating in these areas. But secondary research
and secondary academic writing is overwhelming,
and will find its niches here and there, if not today,
then tomorrow.

A common sense finding is that Pilski is a political
scientist even more often than a philosopher as in this
area, research findings generally follow opinions present
in media. For a lay observer, you do not have to mas-
ter any methodology to practise political science; you
write what you hear around. Euro would be a perfect
currency in Poland, but there are serious contraindica-
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tions, too. The peace process in Ukraine depends on
how the Minsk Agreement will be observed and fulfilled.
The Labour Party may soon take over in the United King-
dom. It, however, depends on scheduling and results of
the poll. And so on. But let us stress that some of the
work in political science, sociology and economics is
quite well cited, because it pertains to current issues
and points to the areas with some political flavour, or
which make authors more attractive in the society. As
publishers and librarians, we are supposed to value it,
because we do not have a better quality criterion than
a chain of citations. And the more we find this crite-
rion weak and obscure, the more we have to agree,
that any research or opinion paper can have its right to
a long life, during which its thesis can mature like wine.

Conclusions

We need more study on those inconspicuous little
journals. If they are not scholarly literature, we need
a serious reflection on what they are. If they are, our —
and our patrons’ — the understanding of scholarship has
taken a serious blow. In any case, valid scientific ideas
can be found anywhere, and we have to become - or
remain — ready to detect them in all the genres and for-
mats incident to modern communication.
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SUMMARY

Modern medical documentation appears most often in an
online form which requires some digital methods to ensure
its confidentiality, integrity and authenticity. The document
authenticity may be secured with the use of a signature. A clas-
sical handwritten signature is directly related to its owner
by his/her psychomotor character traits. Such a signature is
also connected with the material it is written on, and a writ-
ing tool. Because of these properties, a handwritten signature
reflects certain close material bonds between the owner and
the document. In case of modern digital signatures, the doc-
ument authentication has a mathematical nature. The veri-
fication of the authenticity becomes the verification of a key
instead of a human. Since 1994 it has been known that clas-
sical digital signature algorithms may not be safe because of
the Shor's factorization algorithm. To implement the modern
authenticity protection of medical data, some new types of

algorithms should be used. One of the groups of such algo-
rithms is based on the quantum computations. In this paper,
the analysis of the current knowledge status of Quantum Dig-
ital Signature protocols, with its basic principles, phases and
common elements such as transmission, comparison and
encryption, was outlined. Some of the most promising pro-
tocols for signing digital medical documentation, that fulfill
the requirements for QDS, were also briefly described. We
showed that, a QDS protocol with QKD components requires
the equipment similar to the equipment used for a QKD, for
its implementation, which is already commercially available.
If it is properly implemented, it provides the shortest lifetime
of qubits in comparison to other protocols. It can be used not
only to sign classical messages but probably it could be well
adopted to implement unconditionally safe protection of med-
ical documentation in the nearest future, as well.

Keywords: quantum computing, quantum signature, quantum cryptography, medical documentation, medical documenta-

tion authentication
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STRESZCZENIE

Wspotczesna dokumentacja medyczna ma coraz czesciej
postac cyfrowa, a co za tym idzie — wymaga stosowania
cyfrowych metod zapewniajacych zachowanie jej poufnosci,
integralnosci i autentycznosci. Jedng z metod zapewnienia
autentycznosci dokumentow jest ich podpisywanie. Stoso-
wany w przypadku dokumentacji papierowej podpis odreczny
bezposrednio zwigzany jest z wykonawca ze wzgledu na jego
psychomotoryczng nature. Zwigzany jest rowniez z pod-
tozem oraz zastosowanym srodkiem pisarskim. Dzieki tym
cechom istnieje Scisty materialny zwigzek pomiedzy wyko-
nawcg a dokumentem. W przypadku wspotczesnych pod-
pisow cyfrowych autentyfikacja dokumentow ma charakter
matematyczny. Weryfikacja podpisujacego staje sie w zasa-
dzie weryfikacjg wprowadzonego klucza, a nie osoby, ktora
go wprowadza. Od 1994 roku wiadomo, iz klasyczne algo-

rytmy podpisu cyfrowego moga byc¢ stosunkowo szybko
przetamywane dzieki zastosowaniu propozycji Shora. Roz-
wigzaniem problemu moze by¢ zastosowanie algorytmow
podpisu kwantowego. Przedmiotem pracy jest analiza naj-
nowszych algorytmow podpisow kwantowych, mozliwych
do zastosowania w autentyfikacji dokumentacji medyczne;j.
W ramach pracy przeprowadzono analize wspotczesnych
algorytmow podpisow kwantowych. W szczegolnosci zas
przedstawiono te obiecujgce, mogace miec¢ zastosowanie
W zapewnieniu bezwarunkowej ochrony autentycznosci doku-
mentacji medycznej, oparte na protokole QDS z elementami
QKD. Praca stanowi materiat wyjsciowy do dalszych badan
zwigzanych z praktyczng realizacjag tego typu zabezpieczen
w istniejgcych systemach gromadzenia i przetwarzania doku-
mentacji medycznej.

Stowa kluczowe: obliczenia kwantowe, podpis kwantowy, kryptografia kwantowa, dokumentacja medyczna, autentyfikacja

dokumentacji medycznej

Introduction

Nowadays, modern medical documentation appears
most often in an online form and, therefore, requires
some digital methods to ensure its confidentiality, integ-
rity and authenticity. A digital document authenticity
may be secured with the use of a digital signature based
on the mathematical superposition of the encryption
scheme and one-way hashing function mappings. The
most practical implementations of the encryption func-
tion, used in digital signing algorithms, are founded on
some difficult problems defined in the number theory,
especially, on the factorization problem.

In 1994, a mathematician, Peter Shor, formulated the
Shor's algorithm [1] based on some special properties
of quantum computing. This algorithm is able to find
the prime factors of a given integer number. By doing
so, it compromises the security of RSA and other cryp-
tosystems based on the difficult problem of the inte-
ger numbers’ factorization. The encryption based on
this cryptosystem is used in some of the classical Dig-
ital Signatures protocols.

The first Quantum Digital Signature protocol was
proposed in 2001 by Gottesman and Chuang [2]. This
protocol was designed for classical messages only. The
initial enthusiasm lasted until the publication of Bar-
num et al. [3], in which it was proved that if the proto-
col allows the receiver to read a message before the
end of the verification phase it also allows him to mod-
ify it without the risk of being detected.

Fortunately, in 2002, Zeng and Keitel [4] presented
the first Arbitrated Quantum Signature (AQS) protocol.
The assumption was that the arbitrator is trustworthy
to both the signatory and the receiver. The arbitrator
will never try to forge or disavow and will always com-
plete the protocol on his side. This protocol makes
signing quantum messages possible and it uses GHZ
states (three qubit entanglement) to deliver the signa-
ture to the receiver for the verification. Next, Li et al.
[5] showed that Bell states (two qubit entangled states)
can be used instead of GHZ states. This protocol was
later improved by Zou et al. [6] who proposed an AQS
protocol without using the entangled states.

In the real commercial world, it is impossible to find
the arbitrator that will be trustworthy to both a signatory

(PU-HSP 2015; 9, 4: 34-39)

and a receiver. Therefore, a new AQS protocol with an
untrusted arbitrator was proposed by Yu-Guang Yang
et al. [7] and later improved by Xiangfu Zou et al. [8].
This protocol enables signing only a classical message.

Another type of Quantum Digital Signature was pro-
posed by Dunjko, Wallden and Andersson [9] in 2014.
This is the protocol of Quantum Digital Signature with
Quantum Key Distribution components. This proto-
col was later improved [10] and experimentally imple-
mented [11] soon afterwards. This is a protocol without
an arbiter and it enables signing a classical message.
Its main advantage is that it can be implemented by
using the equipment for quantum key distribution that
is already available commercially.

To simplify, we can assume that medical documen-
tation has a form of a vector which may be interpreted
as a message.

The principles of classical and quantum
signatures

The main principles of a classical Digital Signature
are also valid for a Quantum Digital Signature [4,5]:

— No modifications and no forgery: Neither a mes-
sage nor a signature can be changed in a for-
bidden way during the protocol by any of the
participants. The signature cannot also be repro-
duced.

— No disavowals: A signatory is identified unam-
biguously as the author of the signature by the
receiver. The receiver cannot pretend that he
didn’t receive the message or the signature.

— No repudiation: if the verification is done by more
than one participant (for example a receiver and
an arbitrator), then all of them must obtain the
same verification result.

No modifications and no forgery principle is pro-
vided by both the fact that the measurement of qubits
changes its state and the no-cloning theorem [12]. It
states that, in general, unknown quantum states may
not be copied. The choice of the encryption is also
very important because it has been proved that some
types of encryption functions allow the modification
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of the message and/or the signature without discred-
iting the positive verification.
No disavowals principle must be provided by the
protocol itself and no repudiation principle must be
provided by the verification phase of the protocol.

Phases of quantum signing

The basic structure of the protocol is:

1. Initialization phase.

2. Signing phase.

3. Verification phase.

The initialization phase is a basic setup in which,
for example, secret keys or entangled qubits, that will
be used later for teleporting data, are shared between
the participants.

The signing phase is a phase in which a signatory
creates a signature. This phase ends when the signa-
tory sends a message and the signature to a receiver
or an arbitrator.

During the verification phase a receiver checks if
the signature matches the message and the signatory.
The failure of the verification means that either some
of the participants are not honest or a malevolent third
party has intervened. It can also be the effect of a poor
correction error.

Common elements

Common elements of Quantum Digital Signature
protocols are:

— Comparing.

— Transmitting.

- Encrypting.

The most significant element of the verification
phase is the ability to compare two sets of bits or qubits.
For classical bits it is an easy task. There is no problem
to distinguish between bit 0 and bit 1. The measure-
ment of the qubits causes the loss of the information
about the state that the qubit had before the meas-
urement. Fortunately, there is a way to compare two
unknown quantum states without measuring them —
it is done by the Swap Test [13].

To compare the states of qubits g, and q,, an addi-
tional qubit g, must be used. The initial state of q, is

set to |0>. In the first step, the Hadamard gate oper-
ator is used on qubit g,. In the next step, the Fredkin
gate operator swaps the states of qubits g, and g, with
qubit g, as a control qubit. Another steps take advan-
tage of the Hadamard gate operator again on q, and
then measure it. If g, and g, are equal, then g, will always
be measured as 0. If g, and g, are different than meas-
ured, the result of g, will be either |0> or |1> — with 50%
probability for each if g, and q, are in orthogonal states
and 25% probability if they are in different orthogonal
basis, for example, if g, belongs to the set {|0>;|1>} and
q, to {|+>[->}.

The classical channels can also be used for trans-
mitting bits securely. The bits can be easily copied and
processed using the standard PC equipment. Trans-
mitting of qubits requires a quantum channel estab-
lished between a sender and a receiver. One of the
most promising systems that can be applied here is
the Linear Optical Quantum Computing (LOQC) [14].
It uses photons as qubits. The equipment for process-
ing the photonic qubits consists of the photon detec-
tors, beam splitters, mirrors and phase shifters. A great
advantage of LOQC is that the photons can be easily
transmitted via fiber optic cables. The best results of
quantum processing will be for the devices that can
work on single photons.

Another practical technology to be used in QDS
protocols is the Quantum Repeaters [15] — mainly a set
of engineering principles and protocols that manage
errors and losses in the communication networks based
on the qubits transmission.

The Quantum Memory [16] may also prove use-
ful. It allows to store the photonic qubit states for later
processing in doped crystals as atomic excitations.

An exceptional example of the transmition is a key
distribution for which Quantum Key Distribution pro-
tocols [17] can be used. These protocols have been
proved to be unconditionally secure and, what is more
important, have been already successfully implemented
in several experimental facilities around the world such
as DARPA Quantum Network in Massachusetts, Tokyo
QKD network or Secure Communication based on
Quantum Cryptography (SECOQC) in Vienna.

Usually, for communication between participants,
a public board (classical public communications chan-

initial state [0] (1)

lg,>=0

lg,>=0

9>=0  THl e [HN

STEP No. (3)

Initial State = [0]

State Propability Propability
amplitude density

[O]: 1,00 1,00

[1]: 0 0

[2]: 0 0]

[3]: 0 0

[4]: 0 0

[5]: 0 0

[6]: 0 0]

[7]: 0 0]

Figure 1. Illustration of Swap Test simulation with the use of software implemented by the authors
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nel) is also used. The assumptions of the public board
are that it can be susceptible to eavesdropping but not
to the injection or alteration of messages and it cannot
be blocked [6]. Additionally, the communication via the
public board should be done with the identification of
a writer and a time stamp.

In a typical digital signature scheme, one-way func-
tion is used instead of a plain message. It should be easy
to calculate using a key and a message as the argu-
ments and, very hard or impossible, to do the reverse
calculation without knowing the key.

There are 2 quantum encryption protocol families
that are used in QDS protocols:

— Quantum One-Time Pad (QOTP),

— Quantum Hashing.

Quantum One-Time Pads known also as Quan-
tum Vernam Cipher [18,19] is a technique that requires
generating a key randomly, each time it is needed for
encrypting and decrypting data (thus it is a symmetric
encryption). The input data for the encryption is a chain
of qubits and the output data is also a chain of qubits,
so it can be considered as a "quantum-quantum” type
encryption. First schemes of QOTP used Pauli opera-
tors. To encrypt a message, generating a 2n qubit key is
sufficient, which was proved by Boykin and Roychowd-
hury, [19]. This is a shared key. Initially, the encryption
was done by Pauli operators: oz and ox. Later, it was
shown [20] that, because of the commutativity of Pauli
operators, a message and a signature with this encryp-
tion can be easily forged. Non-commutative opera-
tors were proposed to replace Pauli operators [21,22].

A different type of QOTP was proposed by Liu et al.
[23]. Itis called Decoy Quantum One Time Pad. Instead
of modifying the quantum state of qubits, it adds some
additional qubits to the sequence of messages/signa-
ture. The insertion place in a sequence is determined
by a shared key. Additionally, revealing the standard
bases on the public board and, then, measuring the
added qubits, can be used to detect eavesdroppers
and to check for errors in transmission.

Quantum Hashing uses a chain of classical bits at
input and output, thus, giving a “classical-quantum” type
encryption. This function was proposed by Ablayev and
Vasiliev [24] and is based on the Quantum Fingerprinting
function proposed by Buhrman et al [13]. This function
uses the composition of n classical bits. The hashing
procedure requires d+1 qubits, where d<n for large n (on
the example calculations shown in [24] for n=32 authors
have obtained d=15 and for n=32768, d=257). The ini-
tial state of each qubit is |0>. The next step is execut-
ing the Hadamard gate operators on each of d qubits.
After that a set of controlled rotation gate operators
is done. The rotation is done always on the additional
qubit called a target qubit. The rotation operations are
controlled by the qubits and bits of the message. The
rotations are done by a specific angle which is deter-
mined for each operation by a key. These rotations are
done around Y axis on the Bloch sphere. At the end of
the hashing procedure, the quantum state of a target
qubitis our hashed signature of the message.

The verification of a signature is done by per-
forming the same set of controlled rotations but with
negative angles. The measurement of all d+1 qubits
should give the result equal to the initial state, that is

T
|0> for each qubit. Otherwise, the verification is not
passed.

The protocols

Three AQS protocols [4-6] were created on the way
of the process of simplification. They use the QOTP
encryption and they are intended for a quantum mes-
sage. They require, at the beginning, three copies of
a quantum message. A signatory encrypts them using
QOTP with a private key. The first message is finally
decrypted by a receiver at the end of the protocol
if the verification phase is successful (it needs to be
decrypted earlier also by an arbitrator). The second mes-
sage is verified by the arbitrator who, using the Swap
Test, compares it with the first message. If the veri-
fication is successful, the second message becomes
a signature and is sent to the receiver. The third mes-
sage is teleported to the receiver in AQS protocols with
GHZ states [4] and with Bell states [5] or is delivered
directly to the receiver with QOTP encryption that has
been done using the key shared between the receiver
and the signatory [6]. The third message is then ver-
ified by the receiver who, using the Swap Test, com-
pares it with the first message (which is now decrypted
by the arbitrator). If both verifications (by the arbitra-
tor and the receiver) are successful, the receiver asks
the signatory on the public board (thus accepting the
signature) to publish a key for the final decryption of
the first message.

The AQS protocol with an untrusted arbitrator [7,8]
is intended for a classical message. This protocol uses
a classical hashing function for the encryption of a clas-
sical message. It also uses a simple encryption algorithm
for transcribing classical bits to qubits. The qubits are
used here mainly to provide the unconditional security
while delivering a signature to the receiver.

At the beginning of the protocol, a signatory adds
some additional data to the message such as his and
the receiver's ID, a time stamp and a unique random
number (to protect against forgery by replacing an orig-
inal message/signature with the one created before).
Then, he encrypts everything using a classical hash-
ing function. The signatory adds the same unique ran-
dom number to the result of hashing and encodes all
the bits to qubits using two keys where one of them is
shared with the arbitrator and the second one is shared
with the receiver. After receiving the qubits, the arbitra-
tor decrypts them using his shared key and sends the
qubits to the receiver. The receiver also decrypts the
qubits with his shared key and transcribes the qubits to
bits, thus, getting a hashed bit sequence and a unique
random number. Without the knowledge of the mes-
sage and the time stamp, the receiver is not able to
decrypt the whole hashed message. He asks the sig-
natory to publish other elements of the hashed mes-
sage on the public board and, finally, he is able to create
a new classical hashed message and compare it with
the obtained one from the arbitrator. In this protocol
the arbitrator acts as a middleman between the signa-
tory and the receiver. The arbitrator also records all the
data from the public board in his memory bank, so he
can resolve possible disputes between the signatory
and the receiver in the future.
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The Quantum Digital Signature with Quantum Key
Distribution components protocol [9-11] is executed by
a signatory and two receivers, where the first receiver
forwards a message and a signature to the second
one. Qubits are not used directly to sign the message
but rather to agree on a shared key between the par-
ticipants. After the shared key is agreed, no qubits are
present in the protocol and the message can be sent
at any time later, thus, the other name for this proto-
colis: Quantum Digital Signature without the require-
ment of Quantum Memory.

A signatory sends two - qubit sequences (one cor-
responding to a message bit 0 and another to a mes-
sage bit 1) to both receivers. Each qubit in a sequence
is in one of four states: {|0>;|1>;|+>;|->}. Both receiv-
ers choose to keep or to send the qubit to the other
receiver for each qubit in the sequence. Then, they
measure each qubit and note the opposite result (this
method is called quantum state elimination measure-
ment). For example, if they measured |0> they note |1>
and, if they measured |-> they note |+>.

The signatory signs each message bit separately by
sending the bit of the message (0 or 1) and the signa-
ture as a classical bit sequence that describes the qubit
states of a corresponding qubit sequence.

To verify the signature, a receiver compares, for each
position in a sequence, the opposite states recorded with
the states in the signature. The verification is positive
for the states which are different. Because of possible
errors and the method used in the protocol of quan-
tum state elimination, the verification might be accepted
even if some non-compliance occurs. To handle this
situation, thresholds for accepting the comparison are
used in the protocol.

The great advantage of this protocol is that it can
be done using already available equipment for Quan-
tum Key Distribution and that qubits are measured
earlier than in the AQS protocols, so this protocol
doesn't require the long time quantum memory.

Other types of Quantum Signatures

For more specific applications, two different types
of protocols are being developed: Quantum Blind Sig-
natures and Quantum Proxy Signatures.

In Quantum Blind Signatures, the author of the mes-
sage sends the encrypted message to a signatory and
receives a signed message from him. Then, he can send
his message and the signature to a receiver who can
authenticate the signature of this message. This type of
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STRESZCZENIE

Opieka paliatywna polega na sprawowaniu catosciowej opieki
nad pacjentem w terminalnym okresie zycia. Dotyczy sfery
medycznej, duchowej, psychicznej oraz socjalnej. Podstawowa
forma wsparcia jest dziatalnosc zespotu interdyscyplinarnego,
w ktorym jednym z cztonkow jest pracownik socjalny. Gwarantuje
on pomoc, np. w bezptatnym zaopatrzeniu w sprzet, uzyskaniu
informacji na temat otrzymania renty, oraz wsparcie psychiczne
dla chorychiichrodzin. Inng forme wspierania stanowig stowa-
rzyszenia samopomocy, ktére oferujag pomoc psychologiczng

Stowa kluczowe: pomoc spoteczna, opieka paliatywna, Polska

chorym iich rodzinom. Opieka paliatywna korzysta takze z dzia-
talnosci medialnej, czego przyktadem jest Warszawskie Hospi-
cjumdla Dzieci. W opiece paliatywnej pomoc spoteczna odgrywa
wazna role, jednak w Polsce nie jest ona doceniana. Wzorem sg
tu Stany Zjednoczone, w ktorych funkcjonuje organizacja pra-
cownikoéw socjalnych — Social Work Hospice-Palliative Care
Network (SWHPN). W Polsce nalezy podnies¢ poziom wspotpracy
pomiedzy stuzbg zdrowia a pomoca spoteczng. Zespoty opieki
zobowigzane sg do wspolnej troski o chorych oraz ich rodziny.

SUMMARY

Palliative care includes all forms of necessary care in terminally
ill patients. It concerns medical, mental and social aspects The
primary form of the assistance is based on the action of the
interdisciplinary team which, among others, includes a social
worker. They provide help in organising free necessary equip-
ment, obtaining information about the Disability Living Alovance
(DLA) and ensuring psychological support for the patients and
their families. Another form of help might be achieved from
self-help associations which also offer psychological support.

Keywords: social assistance, palliative care, Poland

Wstep

Termin ,opieka paliatywna i hospicyjna” oznacza
zaspokajanie wszystkich podstawowych potrzeb cho-
rego, ktory znajduje sie w stanie terminalnym choroby.
Opieka ta obejmuje chorego i jego rodzing, zaréwno
w czasie trwania choroby, jak i w okresie zatoby, czyli
w tzw. okresie osierocenia [1]. Zaspokajanie potrzeb
umierajgcego jest realizowane nie tylko przez usuwa-
nie lub tagodzenie dolegliwosci somatycznych, lecz
rowniez polega na pomocy przy rozwigzywaniu pro-
blemoéw duchowych, psychicznych i socjalnych [2].

Palliative care uses a media work, too. The Warsaw Hospice for
Children is one of the examples. However, social assistance in
palliative care plays a fundamental role, although, it is not valued
significantly in Poland. The formula from the USA with a special
organization of social workers called Social Work Hospice-Pal-
liative Care Network (SWHPN) should be the model to follow.
In Poland the level of cooperation between the Health Service
and Social Assistance should be improved as both institutions
are obliged to ensure proper care of patients and their families.

(PU-HSP 2015; 9, 4: 40-42)

Opinia publiczna (wg danych Health Communication
Online Course z 26 kwietnia 2013 r.) zwraca uwage na
potrzebe prowadzenia wtasciwej i catosciowej opieki
nad osobg u kresu zycia oraz jej rodzing. Same dzia-
tania medyczne nie sg wystarczajgce. Powinna istnie¢
wiec wspotpraca pomiedzy zespotem terapeutycznym
prowadzacym dziatania medyczne i osobami swiad-
czacymi pomoc spoteczng [3].

W Polsce tego typu pomoc chorzy moga uzyskac
obecnie m.in. w osrodkach opieki dziennej (hospicjum
domowym dla chorych), a ich bliscy w poradniach,
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np. opieki nad rodzinami i/lub osobami osieroco-
nymi. Pacjent, trafiajgc do hospicjum stacjonarnego,
ambulatoryjnego lub korzystajgcy z opieki hospicjum
domowego, zostaje automatycznie objety opieka
wspotpracujgcej poradni, w ktorej jedng z form pomocy
jest takze dziatalnosc¢ pracownika socjalnego. Ponadto
istniejg rowniez stowarzyszenia pomocy, ktore udzielajg
pomocy terapeutycznej w kazdej sferze [4].

Formy pomocy spotecznej w opiece paliatywnej

Dziatalno$c¢ pracownika socjalnego w zespole inter-
dyscyplinarnym jest formg pomocy spotecznej dla
chorych w terminalnym okresie zycia. Prowadzi on
Cczynnosci zwigzane z pozamedycznymi formami opieki.
Dziata w ramach swoich kompetencji i wspotpracuje
z pozostatymi cztonkami zespotu. Swoja prace rozpo-
czyna od wywiadu socjalnego, dzigki czemu doktadnie
ocenia stan i sytuacje rodziny chorego. W miare moz-
liwosci udziela pomocy socjalnej, np. poprzez nieod-
ptatne wypozyczenie sprzetu medycznego. Dostrzega
potrzeby osoby chorej, a takze jej srodowiska, oraz dba
o wtasciwg komunikacje miedzy chorym a bliskimi [5].
Wazne tez jest wsparcie psychiczne dla oséb z rodziny,
szczegolnie tych, ktore sprawujg opieke nad chorym.
Pomoc ta powinna by¢ swiadczona w czasie trwania
choroby oraz w okresie osierocenia.

Dosc¢ czesto oprocz wystepowania choroby poja-
wiajg sie rowniez problemy materialne dotyczgce cho-
rego i jego rodziny. Pracownik socjalny powinien pomaoc
w uzyskaniu wsparcia finansowego. W pierwszej kolej-
nosci osoba chora moze ubiegac sie o rente, na pod-
stawie badania lekarskiego, gdy zostanie uznana za
niezdolng do pracy, dodatkowo pod uwage brany jest
odpowiedni okres sktadkowy i niesktadkowy, od kto-
rego zalezy wysokosc¢ otrzymywanego Swiadczenia.
Zarzadzenie z dnia 23 pazdziernika 2014 roku ustano-
wito minimalng kwote renty dla osob catkowicie nie-
zdolnych do pracy, wynosi ona 880,45 zt, natomiast dla
0s0b czesciowo niezdolnych do pracy — 675,13 zt [6].

Dodatkowo, jesli osoba schorowana ukonczyta 75
lat albo zostata uznana za niezdolng do samodziel-
nej egzystencji, ma mozliwos$c¢ skorzystania z dodatku
pielegnacyjnego pobieranego przez osobe opiekujgca
sie chorym. Wysokos¢ tego dodatku wynosi 208,17 zt
(zarzadzenie z 16 lutego 2015 r.). Renty i dodatki finan-
sowane s3 z Funduszu Ubezpieczen Spotecznych [7].
Pracownik socjalny powinien zadbac o rodzine takze po
Smierci chorego, nalezy wtedy pomaoc rodzinie zmar-
tego w uzyskaniu renty rodzinnej czy zasitku pogrze-
bowego, jesli wymaga tego sytuacja.

Kolejny rodzaj wsparcia mogg stanowic stowarzy-
szenia samopomocy, ktére funkcjonujg w spoteczen-
stwie niezaleznie lub sg organizowane przez poradnie
hospicyjne. S3 one uwazane za bardzo dobrg forme
terapii dla chorych onkologicznie oraz ich rodzin.
Uczestnictwo w spotkaniach stowarzyszenia wzmac-
nia poczucie bezpieczenstwa, ktére wynika ze spotkania
0s6b znajdujacych sie w podobnej sytuacji, przynalez-
nych do danej grupy samopomocy [8]. Przyktad stanowi
stowarzyszenie Klub Amazonki w Opolu, ktore zrze-
sza kobiety z chorobg nowotworowa piersi. Spotkania
odbywaja sie tam $rednio co dwa tygodnie i stanowig
pomoc dla chorych kobiet oraz ich rodzin.

T

Dziatania grup samopomocy sg realizowane w mniej-
szym gronie z udziatem terapeuty lub psychologa. W cza-
sie trwania terapii kazdy z uczestnikow ma mozliwosc¢
dzielenia sie doswiadczeniami, porownania metod radze-
nia sobie z chorobg, trudng sytuacjg oraz ujawnienia
wtasnych przezyc¢ zwigzanych z chorobg. Omawiane
sg problemy wspodlne dla wiekszosci chorych. Terapia
powinna by¢ dopasowana do potrzeb okreslonej grupy,
przy jej tworzeniu nalezy zwrdci¢ uwage na rodzaj nowo-
tworu i etap zaawansowania choroby [8].

Kolejng forma wsparcia dla opieki hospicyjnej w Pol-
sce jest dziatalnosc¢ fundacji i stowarzyszen spotecz-
nych opierajgca sie na srodkach masowego przekazu.
Coraz czesciej w TV widzimy reklamy, ktore promuja
wzory zachowan oraz zwracajg uwage spoteczenstwa
na istotne problemy. Reklamy o charakterze spotecznym
sg forma edukacji, informujg o istniejgcym problemie
i namawiajg do zmiany. Aby kampania spoteczna byta
skuteczna, wazny jest wtasciwy komunikat w reklamie.
W obecnych czasach fundacje i stowarzyszenia spo-
teczne korzystajg z oferowanych przez marketing spo-
teczny narzedzi. Dobrym przyktadem jest Warszawskie
Hospicjum dla Dzieci — promuje ono swoje dziatania,
ktorych celem jest poszukiwanie wolontariuszy i zbie-
ranie srodkow na dalszy rozwoj. Wykorzystuje przy
tym dostepne media: telewizje, prase, radio, Internet.
Przyktadem wykorzystania przez hospicjum mediow
jest utrzymany w czarno-biatej tonacji bilbord, na kto-
rym widniejg smutne oczy dziecka, z napisem ,To nie-
prawda, ze nie ma juz nic do zrobienia. Twoja hojnos¢
moze im pomaoc” [9].

Reklamy spoteczne sg coraz czesciej spotykane
w naszej codziennosci. Swiadczy¢ to moze o narasta-
jacej liczbie problemow, z ktérymi nie dajemy sobie
rady w naszym spoteczenstwie, natomiast z drugiej
strony dowodzi, ze zostata przetamana bariera tema-
tow, o ktoérych nie wypadato wczesniej mowic.

Dyskusja

Z powyzszego opisu wynika, ze pracownik socjalny
jest wsparciem nie tylko dla chorego, ale takze dla
rodziny opiekujgcej sie schorowanym w fazie termi-
nalnej, jak rowniez w okresie osierocenia. Potwierdza
to publikacja P. Krakowiaka, ktory opisuje role i znacze-
nie pomocy spotecznej dla osoby umierajgcej. Zwraca
uwage na dziatania zwigzane z podnoszeniem poziomu
zycia i relacjami miedzyludzkimi. Autor pisze o pracy
pracownika socjalnego w zespole interdyscyplinarnym
— oprocz oceny stanu sytuacji rodzinnej w domu cho-
rego, petni on role koordynatora wolontariatu [10]. Rex
A. Skidmore i wsp. podkreslaja role pracownika socjal-
nego, ktéry ma za zadanie opisac stan psychologiczny
pacjenta i wyedukowac rodzine w zakresie wspotpracy
w trakcie leczenia oraz czynnej obecnosci w podej-
mowaniu czynnosci pielegnacyjnych pacjenta [11].

Stowarzyszenia samopomocy sg jedng z form wspar-
cia dla pacjenta w terminalnym okresie zycia, a takze
dla jego rodziny w trakcie opieki i po smierci bliskiego.
Matgorzata Kowalczyk-Zietek i wsp. w swojej pracy
opisujg korzysci z udziatu w grupie wsparcia. Uczest-
nicy otwarcie mogli wyrazac swoje uczucia i przezy-
cia, pomagato im to zaakceptowac $mierc¢ bliskiego
i poradzi¢ sobie z wtasciwym przezyciem zatoby [12].
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Nastepng forma wsrod opisanych dziatan instytu-
cji spotecznych w opiece paliatywnej byty przekazy
medialne. Sg one skuteczng metoda dziatania na spo-
teczenstwo, poniewaz oddziatujg na kazdego z osobna
i wywotujg emocje sktaniajgce do rozwigzania istnieja-
cego problemu. Réwniez K. Zieba w swojej pracy zwraca
uwage na istniejaca w reklamie telewizyjnej psycholo-
gie uwagi, dziatanie na odbiorce obrazem i dzwiekiem
oraz duzy zasieg, wnioskujac, ze jest ona silnym srod-
kiem przekazu [13].

Na podstawie wczesdniej wymienionych informacji
mozna zauwazyc, jak duza role odgrywa pomoc spo-
teczna w opiece paliatywnej. Przy chorym umieraja-
cym same czynnosci medyczne i pielegnacyjne nie sg
wystarczajgce, istnieje koniecznos¢ wsparcia chorego
i rodziny poprzez pomoc socjalno-prawng, psycho-
logiczng oraz wsparcie finansowe, jesli wymaga tego
sytuacja. W Polsce pomoc ta nie jest wystarczajgco
doceniana, $wiadczyc¢ o tym moga np. zmiany wprowa-
dzone w standardach opieki z 2009 roku, ktdre omijaja
stanowisko pracownika socjalnego w zespotach palia-
tywno-hospicyjnych. Wzorem sg Stany Zjednoczone,
uwazane za lidera opieki u kresu zycia. Dziatajgca w USA,
a stworzona przez pracownikéw socjalnych, organi-
zacja Social Work Hospice-Palliative Care Network
(SWHPN) pracuje na rzecz poprawy jakosci zycia cho-
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rych, wspierania rodzin oraz towarzyszenia w zatobie.
Ponadto organizacja prowadzi wyktady i wydaje publi-
kacje na ten temat.

Whioski

W Polsce powinny by¢ podjete kroki w celu wiek-
szego zintegrowania opieki paliatywnej. Jednym z nich
jest program ,Lubie pomagac”, w ramach ktérego
powstata ksigzka pt. Przewlekle chory w domu. Przed-
stawiono tu, w jaki sposob powinna wyglagdac wspot-
praca pomocy spotecznej, opiekundw oraz organizacji
spotecznych z rodzinami chorych [10]. Nalezy dazy¢
do podnoszenia poziomu wspotpracy pomiedzy stuzbg
zdrowia a pomocg spoteczng. Zespoty interdyscypli-
narne, tgczace specjalistow réznych dziedzin, musza
cechowac sie wspotpracy i zaangazowaniem na rzecz
0s0b w stanie terminalnym oraz ich rodzin.
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Pismiennictwo powinno zawierac¢ wytgcznie pozy-
cje cytowane w tekscie pracy, w ktorym oznacza sie je
kolejnymi liczbami w nawiasach klamrowych, np. [1],
[6.13]. To samo dotyczy cytowan umieszczanych w tabe-
lach lub opisach rycin — nadaje sie im kolejne numery,
zachowujac ciggtosc¢ z numeracja w tekscie pracy.

Pismiennictwo nalezy ograniczy¢ do niezbednego
minimum. Nalezy unikac¢ cytowania abstraktow zjaz-
dowych, a informacje niepublikowane (tzw. informa-
cje wtasne, doniesienia ustne itp.) nie moga stuzyc jako
zrodto cytatu. Spis piSmiennictwa umieszcza sie na
koncu pracy w kolejnosci zgodnej z pojawianiem sie
cytowanych prac w tekscie. Skroty tytutow czasopism
muszg odpowiadac skrotom podawanym w Index Medi-
cus; pisze sie je kursywa, bez kropek. Po podaniu roku
wydania stawiamy srednik, po podaniu tomu — dwukro-
pek, po podaniu stron (od-do) — kropke. W przypadku
wydawnictw zwartych podaje sie: nazwisko redakto-
ra(-ow), inicjaty imienia lub imion, tytut publikacji pisany
kursywa, miejsce wydania, nazwe wydawnictwa, rok
wydania, ewentualnie numery stron. Ponizej znajdujg
sie przyktady, ktére nalezy nasladowac:

a) artykut w czasopismie (podaj wszystkich autorow;
jesliliczba autorow jest wieksza niz 6, podaj pierw-
szych szesciu autoréw, nastepnie skrot et al.)

— DuPont HL, Ericsson CD, Farthing MJ, Gorbach
S, Pickering LK, Rombo L, et al. Expert rewiev of
the evidence base for prevention of travelers’
diarrhea. J Travel Med 2009; 16: 149-160.

b) artykut bez podanych autorow lub organizacja
wystepujaca jako autor
— 21%t century heart solution may have a sting in

the tail. BMJ 2002; 325(7357): 184.

c) artykut z Internetu (np. z czasopisma w wersji elek-
tronicznej online)

— Thomas S. A comparative study of the properties of
twelve hydrocolloid dressings. World Wide Wounds
[serial online] 1997 Jul [cyt. 3.07.1998]. Dostepny na
URL: http://www.smtl.co.uk/World-Wide-Wounds/

d) ksigzka/podrecznik autorstwa jednej lub kilku oséb
— Juszczyk J, Gtadysz A. Diagnostyka roznicowa

chorob zakaznych. Wyd. 2. Warszawa: Wydaw-
nictwo Lekarskie PZWL; 1996: 67-85.

— Milner AD, Hull D. Hospital paediatrics. 3rd ed.
Edinburgh: Churchill Livingstone; 1997.

e) rozdziat w ksigzce/podreczniku
— Krotochwil-Skrzypkowa M. Odczyny i powikta-

nia poszczepienne. W: Debiec B, Magdzik W, red.
Szczepienia ochronne. Wyd 2. Warszawa: PZWL;
1991: 76-81.

— Weinstein L, Swartz MN. Pathogenic properties
of invading microorganisms. In: Sodeman WA
jun, Sodeman WA, editors. Pathologic Physio-
logy: Mechanisms of Disease. Philadelphia: WB
Saunders, 1974: 457-472.

f) pracaw materiatach konferencyjnych/zjazdowych
— Harnden P, Joffe JK, Jones WG, editors. Germ

cell tumours V. Proceedings of the 5th Germ Cell
Tumour Conference; 2001 Sep 13-15; Leeds, UK.
New York: Springer; 2002.

Ryciny, fotografie, wykresy nalezy umiescic¢ w tekscie
i dodatkowo przesta¢ w oddzielnych plikach (zdjecia —
w formacie .jpg, wykresy — pliki Excel).

Do pracy przesytanej do Redakcji nalezy dotgczyc
oswiadczenie o udzieleniu licencji wedtug wzoru
Wydawcy.

Autorzy otrzymuja bezptatnie jeden egzemplarz cza-
sopisma z wydrukowanym artykutem, nie otrzymujg
natomiast honorariow autorskich.

Wszystkie zgtoszone manuskrypty sg analizo-
wane przez internetowy system antyplagiatowy
(www.plagiat.pl).

Komitet Redakcyjny ocenia i podejmuje ostateczng
decyzje o druku zgtoszonej pracy, kierujgc sie kryte-
riami opracowanymi przez COPE:
http://publicationethics.org/resources/flowcharts
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The instruction for the authors submitting papers to the quarterly HHGHER SCHOOL'S PULSE

The quarterly journal HIGHER SCHOOL'S PULSE is
a peer-reviewed scientific journal, open to students,
graduates and staff of medical high schools.

Our mission is to lay foundations for cooperation and
an exchange of ideas, information and experience in
nursing, midwifery, physiotherapy, cosmetology and
public health.

The Editorial Board accepts manuscripts written in
Polish and/or English. They may be considered for
publication in the following sections of the quarterly:
Original papers

Reviews

Case reports/studies

— Reports

— Announcements

The priority will be given to original papers and/or
articles written in English. The submitted manuscripts
should meet the general standards and require-
ments agreed upon by the International Committee
of Medical Journal Editors, known as “Recommen-
dations for the Conduct, Reporting, Editing, and Pub-
lication of Scholarly Work in Medical Journals” (see:
http://www.icmje.org/icmje-recommendations.pdf).
They should also conform to the high quality edito-
rial procedures and practice (formulated by the Index
Copernicus International Scientific Committee as Con-
sensus Statement on Good Editorial Practice 2004).

Submitted manuscripts are sent to two independ-
ent experts for scientific evaluation. The authors will
receive the reviews within several weeks after sub-
mission of the manuscript. The reviewers, whose
names are undisclosed to the author, may qualify the
paper for:

— immediate publication,

— returning to authors with suggestions for mod-
ification and improvement, and then publishing
without repeated review,

— returning to authors for rewriting (according to
the reviewer's instructions or requests), and then
for publishing after a repeated review,

— rejection as unsuitable for publication.

The Editorial Board reserves a right to adjust the format
of the article or to shorten the text, if necessary. The
authors of the accepted papers will be notified in writing.
The manuscripts requiring modification and improve-
ment or rewriting will be returned to the authors.

Copyright transfer. Author gives the Publisher i.e. the
Public Higher Medical Professional School in Opole
royalty-free license for an indefinite period for the use
of manuscripts qualified for publication in the quar-
terly, including to print, record them on CDs and other
electronic media as well as to publish in the inter-
net. Thus no part of these documents may be repro-
duced or transmitted in any form or by any means,
for any purpose in other publications in the country

or abroad, without the express written permission of
the Publisher.

All articles published in the quarterly are distributed
under the terms of the Creative Commons License.

Ethical issues. Authors are obliged to respect patients’
confidentiality. Do not publish patients’ names, initials,
or hospital numbers. Written permission to use patients’
pictures and their informed consent must accompany
such materials. In reports on the experiments on human
subjects, it should be clearly indicated whether the pro-
cedures were approved by a local ethical committee.
Information on this approval should be provided in the
“Material and methods” section of the manuscript.

The author is obliged to prove (in References sec-
tion) that he knows the achievements of the journal,
which he had submitted his manuscript to. He has also
accepted an obligation to quote the accepted for publi-
cation paper in other journals, in accordance with their
subject. Manuscripts of authors who do not adapt to
these requirements will not be accepted for the edi-
torial proceedings.

Sources of financial support and conflict of inter-
ests. The authors should give the name of the sup-
porting institution and grant number, if applicable.
They should also disclose any relationships (especially
financial arrangements) they may have with the spon-
sor, other subject, institution, commercial company,
or a product-understudy that could be construed as
causing a conflict of interest with regard to the man-
uscript under review.

Ghostwriting, guest authorship is a manifestation of
scientific misconduct, and any detected cases will be
unmasked, including notification of the relevant enti-
ties (institutions employing the authors, scientific soci-
eties, associations, scientific editors, etc.).

Editors require the identification of funding sources of
publications, information about contribution to research
from institutions, associations and other entities (the
rule: financial disclosure).

Editors continuously monitor and document any signs of
scientific misconduct, especially violations and breaches
of ethics applicable in the study.

HIGHER SCHOOL'S PULSE has been indexed in: Index
Copernicus (ICV 2014: 65.78), Arianta, BASE, CEJSH,
CEON, DOAJ, DBC, EBSCO, MNiSW (6 pkt), PBN, Ulri-
ch’s™ International Periodicals Directory, WorldCat..

The papers should be sent ONLY through website:
http://higherschoolspulse.com/login.php

Address of Editorial Office:
Redakcja Pulsu Uczelni, PMWSZ,
ul. Katowicka 68, 45-060 Opole
e-mail: redakcja@wsm.opole.pl
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The instruction for the authors submitting papers to the quarterly HHGHER SCHOOL'S PULSE

We are asking for preparation the manuscriptin Word,
12 points, according the following guidelines:

1. Title in Polish and English, first names and family
names of all authors and the institutional affiliation
of each author - till 600 characters (with spaces).

It should be established the role and the participation
of every co-author in preparing the manuscript accord-
ing to the enclosed key:

A — study design,

B — data collection,

C — statistical analysis,

D — data interpretation,

E — manuscript preparation,

F — literature search,

G - funds collection.

2. Summary in Polish and English and keywords in
Polish and English (3—6) — till2000 characters (with
spaces).

A structured abstract (Summary) of the original papers
should follow the main text structure (excepting Dis-
cussion). In Summary four parts should be distinguish
(also in case reports): Background, Material and meth-
ods, Results and Conclusions.

3. Main text without summaries but with referen-
ces and the full name and address (including tele-
phone, fax and e-mail) of the corresponding author
— till 15,000 characters (with spaces).

References should be indicated in the text by Arabic
numerals in square brackets (e.g. [1], [6,13]), numbered
consecutively, including references first cited in tables
or figure legends. Only the most essential publications
should be cited. Avoid using abstracts as references.
Unpublished observations or personal communica-
tions cannot be used. The list of references should
appear at the end of the text in numerical order. Titles
of journals should be abbreviated according to the for-
mat used in Index Medicus, and written in italics, with-
out punctuation marks.

The style of referencing that should be strictly followed
is the Vancouver System of Bibliographic referencing.
Please note the examples for format and punctuation
which should be followed:
a) Journal article (list all authors; if more than 6 authors,
list the first six authors followed by et al.)
— DuPont HL, Ericsson CD, Farthing MJ, Gorbach
S, Pickering LK, Rombo L, et al. Expert rewiev of
the evidence base for prevention of travelers’
diarrhea. J Travel Med 2009; 16: 149-160.

b) No author
— 21 century heart solution may have a sting in
the tail. BMJ 2002; 325(7357): 184.

c) Electronic journal/WWW page
— Thomas S. A comparative study of the proper-
ties of twelve hydrocolloid dressings. World Wide
Wounds [serial online] 1997 Jul [cited 3.07.1998].
Available from URL: http://www.smtl.co.uk/
World-Wide-Wounds/

d) Books/Monographs/Dissertations

— Milner AD, Hull D. Hospital paediatrics. 3rd ed.
Edinburgh: Churchill Livingstone; 1997.

— Norman 1J, Redfern SJ, editors. Mental health
care for elderly people. New York: Churchill Liv-
ingstone; 1996.

— NHS Management Executive. Purchasing intel-
ligence. London: NHS Management Executive;
1991

— Borkowski MM. Infant sleep and feeding: a tel-
ephone survey of Hispanic Americans [disser-
tation]. Mount Pleasant (MI): Central Michigan
University; 2002.

e) Chapter within a book
— Weinstein L, Swartz MN. Pathogenic properties
of invading microorganisms. In: Sodeman WA
jun, Sodeman WA, editors. Pathologic physiol-
ogy: mechanisms of disease. Philadelphia: WB
Saunders, 1974: 457-472.

f) Conference proceedings
— Harnden P, Joffe JK, Jones WG, editors. Germ
cell tumours V. Proceedings of the 5th Germ Cell
Tumour Conference; 2001 Sep 13-15; Leeds, UK.
New York: Springer; 2002.

Figures, photographs, charts should be included into
the text and should be sent in the separate files (pic-
tures — .jpg files, charts — Excel files).

Each submitted manuscript must be accompanied by
a statement of a license by the Publisher’s formula.

Offprints. Each author will receive one copy of the issue
free of charge; however, the authors are not paid any
remuneration/royalties.

All submitted manuscript are analyzed by a web-based
anti-plagiarism system (www.plagiat.pl).

The Editorial Board's final evaluation of each article is
based on criteria developed by the COPE:
www.publicationethics.org/resources/flowcharts
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10.

11.

12.

13.

14.

15.

16.

PODZIEKOWANIA DLA RECENZENTOW

Komitet Redakcyjny Pulsu Uczelni sktada najserdeczniejsze
podziekowania za wspotprace w roku 2015
nastepujagcym Recenzentom®:

Dr Edward Anin

(Uniwersytet Medyczny w Grodnie, Biatorus)
Dr Aleksander Bardin

(Uniwersytet Panstwowy im. Janki Kupaty

w Grodnie, Biatorus)

Prof. Wladzislaw Barkow

(Uniwersytet Panstwowy im. Janki Kupaty

w Grodnie, Biatorus)

Mgr Pawet Biernat

(Katedra i Zaktad Technologii Postaci Leku,
Wydziat Farmaceutyczny, Uniwersytet Medyczny
we Wroctawiu, Polska)

Dr hab. Jacek Brodowski

(Pomorski Uniwersytet Medyczny, Szczecin, Polska)
Dr Halina Brzezniak

(SPZOZ Szkot Wyzszych, Szczecin, Polska)
Dr Elzbieta Czerwinska

(Biblioteka Gtowna, Politechnika Opolska, Polska)
Prof. Aleksey Dmitrijew

(Uniwersytet Panstwowy im. Janki Kupaty

w Grodnie, Biatorus)

Dr Joanna Hoffmann-Aulich

(Uniwersytet Zielonogorski, Polska)

Prof. Dzmitry Khvoryk

(Katedra Dermatologii i Wenerologii,
Uniwersytet Medyczny w Grodnie, Bialorus)
Doc. Natalia Khvoryk

(Uniwersytet Medyczny w Grodnie, Biatorus)
Prof. Katarzyna Kilis-Pstrusinska
(Uniwersytet Medyczny, Wroctaw, Polska)
Dr Jerzy Kisielewski

(Uniwersytet Medyczny w Grodnie, Biatorus)
Prof. Ludmita Klimackaya

(Uniwersytet Panstwowy Pedagogiczny

im. V. Astafieva w Krasnojarsku, Rosja)

Prof. Jozef Klimowicz

(Uniwersytet Medyczny w Grodnie, Biatorus)
Dr Oksana Kotova

(Uniwersytet Panstwowy im. Janki Kupaty

w Grodnie, Biatorus)

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Dr Dorota Ksigdzyna

(Uniwersytet Medyczny we Wroctawiu, Polska)
Dr Magdalena Kuczynska

(Pomorski Uniwersytet Medyczny, Szczecin,
Polska)

Dr Alfons Lawen

(Monash University, Australia)

Dr Mariola Lembas-Sznabel

(Pomorski Uniwersytet Medyczny, Szczecin,
Polska)

Prof. Igor Naumow

(Uniwersytet Medyczny w Grodnie, Biatorus)
Dr Andrei Nawojczyk

(Uniwersytet Panstwowy im. Janki Kupaty

w Grodnie, Biatorus)

Dr Sergej Petrow

(Uniwersytet Paristwowy im. Janki Kupaty

w Grodnie, Biatorus)

Dr Pawet Pigtkowski

(Uniwersytet Medyczny w todzi, Polska)
Prof. Wiestaw Pilis

(Akademia im. Jana Dtugosza, Czestochowa,
Polska)

Dr Elzbieta Rajkowska-Labon

(Gdanski Uniwersytet Medyczny, Polska)

Dr Igor Senin

(Uniwersytet Parstwowy im. Janki Kupaty

w Grodnie, Biatorus)

Doc. Swietlana Siwakowa

(Uniwersytet Medyczny w Grodnie, Biatorus)
Dr Matgorzata Szkup

(Pomorski Uniwersytet Medyczny, Szczecin,
Polska)

Dr Bronistaw Szubelak

(Akademia im. Jana Dtugosza, Czestochowa,
Polska)

Dr Iwona Wilk

(Akademia Wychowania Fizycznego, Wroctaw,
Polska)

* Recenzenci zewnetrzni stanowili 94%, zagraniczni — 52% zespotu recenzujgcego
prace zgtoszone do druku w Pulsie Uczelni w 2015.
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STUDIA STUDIA STUDIA

LICENCJACKIE MAGISTERSKIE PODYPLOMOWE

PANSTWOWA MEDYCZNA
WYZSZA SZKOLA ZAWODOWA
W OPOLU

www.wsm.opole.pl

facebook.com/PanstwowaMedycznaWyzszaSzkolaZawodowaWOpolu




Z okazji swigt Bozego Narodzenia
sktadamy najserdeczniejsze zyczenia radosci oraz wszelkiej pomyslnosci,
niech ten szczegolny czas bedzie dla Panstwa okazjg
do spedzenia mitych chwil w gronie najblizszych,
w atmosferze petnej mitosci i wzajemnej zyczliwosci,
a rok 2016 niech stanie sie czasem nadziei.

W imieniu catej spotecznosci
Panstwowej Medycznej Wyzszej Szkoty Zawodowej w Opolu
zyczenia sktadajg

Rektor

Prorektor dr Tomasz Halski Prorektor
ds. naukowo-dydaktycznych ds. studenckich

dr Magdalena Golachowska ar Krystyna Brzozowska




Recenzowane czasopismo haukowe

oraz platforma wymiany informacji, mysli i doswiadczen z zakresu
pielegniarstwa, potoznictwa, fizjoterapii, kosmetologii i zdrowia publicznego

Dla kogo?

Dla studentow, absolwentow oraz pracownikow wyzszych szkdt medycznych

Co publikujemy?
Artykuty w jezyku polskim i angielskim:
» Prace oryginalne e« Prace poglagdowe e Opisy przypadkow
Priorytet w druku majg prace oryginalne oraz publikacje w jezyku angielskim z osrodkdw zagranicznych

Dlaczego warto publikowaé w Pulsie Uczelni?
e Budujesz swoj dorobek naukowy
e Dajesz innym szanse na szybkie cytowanie Twoich badan
e Uczestniczysz w istotnym procesie upowszechniania nauki
e Mozesz opublikowac swojg prace dyplomowag w postaci artykutu naukowego

» Komitet Redakcyjny ocenia i podejmuje ostateczng decyzje o druku zgtoszonej pracy,
kierujac sie kryteriami opracowanymi przez COPE

PULS UCZELNI jest indeksowany w:
Index Copernicus (ICV 2012: 5.10), (ICV 2013: 6.30), (ICV 2014: 65.78),
Arianta, BASE, CEJSH, CEON, DOAJ, Dolnoslaska Biblioteka Cyfrowa, EBSCO, MNiSW (6 pkt),
Polska Bibliografia Naukowa, Ulrich’'s™ International Periodicals Directory, WorldCat

Gdzie nas znajdziesz? http://www.higherschoolspulse.com




Miedzynarodowa Konferencja Pulsu Uczelni e International Conference of the Higher School's Pulse

Flidficr Sdipdls Hdlse

PMWSZ w Opolu 7-8.05.2015

Il Miedzynarodowa Konferencja Pulsu Uczelni

2" International Conference of the Higher School's Pulse
PMWSZ w Opolu 7-8.05.2015
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Miedzynarodowa Konferencja Pulsu Uczelni e International Conference of the Higher School's Pulse

lll Miedzynarodowa Konferencja

PULSU UCZELNI

Granty i projekty naukowe — od aplikacii do finansowania

Opole 12-13 maja 2016

3rd International Conference

A of the Higher School’s Pulse
Grants and research projects - from application to funding

Opole, Poland 12-13 May 2016
pod patronatem JM Rektora

N~

Paristwowej Medycznej Wyzszej Szkoty Zawodowej w Opolu

Celem Konferencji jest przekazanie prak-
tycznych wskazowek na temat prowadzenia
projektow naukowych oraz przygotowania
whnioskow aplikacyjnych w procesie ubiega-
nia sie o finansowanie projektow naukowych
przez studentéw (mtodych naukowcow),
pracownikow szkot wyzszych i innych jed-
nostek naukowych, jak rowniez przyblizenie
uczestnikom szerokiego wachlarza zrodet
finansowania badan naukowych dostep-
nych w Polsce.

Majac na uwadze ogromne zaintere-
sowanie tematyka | i Il Miedzynarodowej
Konferencji Pulsu Uczelni w latach 2014
i 2015, organizatorzy proponuja, obok teo-
retycznych wyktadow, intensywne szko-
lenia znaczgco podnoszgce kompetencje
uczestnikow w zakresie prezentowanej
tematyki. Przewidywane efekty to: posze-
rzenie Swiadomosci uczestnikow w zakre-
sie przygotowywania i oceny wnioskow
aplikacyjnych, umacnianie dobrych prak-

tyk w dziedzinie nauki, upowszechnienie
wiedzy i umiejetnosci zwigzanych z przy-
gotowywaniem i prowadzeniem projektow
naukowych, umocnienie postaw ukierun-
kowanych na zdobywanie howoczesnej
wiedzy oraz podkreslenie znaczenia wspot-
pracy srodowiska naukowego, edukacyj-
nego i gospodarczego.

Konferencja skierowana jest do studen-
toéw, naukowcow, wydawcow czasopism
naukowych, bibliotekarzy, przedstawicieli
biznesu i wszystkich zainteresowanych
roznymi aspektami dotyczacymi grantow
i projektow naukowych, a w szczegolno-
sci — procesem aplikacji i finansowania.

Niezwykle wysoki poziom merytoryczny,
goscie z Europy i USA, panele szkoleniowe,
dyskusje i debaty oraz atrakcyjna cena — te
cechy wyrdzniajg naszg Konferencje w skali
krajowych propozycji. Uczestnicy otrzymajg
certyfikaty wraz z punktami edukacyjnymi.

Kontakt: tel. (+48) 77 44 23 528; (+48) 77 44 23 513
e-mail: kpu@wsm.opole.pl

Serdecznie zapraszamy!
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