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Abstract: In pregnancy physical activity is considered
as a preventive measure for diseases of the cardiovascu-
lar system. In studies, the data on microvascular adapta-
tion in pregnancy are scarce. The prenatal program in-
cluded 35 pregnant women who exercised and 35 women
who did not. The shape of the capillaries of the nail skin
fold was analyzed with capillaroscopy. At the beginning
of the study, the shape of the capillary was normal in
all pregnant women. After 8 weeks in 40.91% of preg-
nant women who exercised and in 47.06% of pregnant
women who did not exercise, the shape of the capillary
loop was abnormal with bending of the limbs, tortuosity
of the limbs, and crossing of the limbs. After the 8th week
of the prenatal program, no significant difference in the
shape of the capillary loop of the nail skin fold was found
between pregnant women who performed prenatal exer-
cises and pregnant women who did not.

Keywords: activity, physical, microcirculation, capil-
laroscopy, morphology, pregnancy.

INTRODUCTION

Physical activity is an important part of public
health. Regular physical activity before the pregnancy,
during the pregnancy, and after the delivery and its im-
pact on health is emphasized in various studies (Deliens
et al.,, 2019; Santos et al., 2016). Leading American,
Canadian, Danish, Norwegian, Australian, and United
Kingdom’s guidelines for exercising in pregnancy rec-
ommend aerobic activity with moderate intensity, that is
an activity that activates large muscle groups and spends
energy sources for which release oxygen is required, and
in the duration of 15 to 30 minutes, from three to four
times a week (Filipec, 2019; da Silva et al., 2017).
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SaZetak: Kod trudnica fizicka aktivnost se navodi kao
preventivna mjera oboljenja kardiovaskularnog siste-
ma. U studijama podaci o mikrovaskularnoj adaptaciji
u trudnocéi su oskudni. U prenatalnom programu bilo
Jje ukljuceno 35 trudica koje su vjezbale i 35 koje nisu.
Oblik kapilara koznog nabora nokta je analiziran sa ka-
pilaroskopijom. Na pocetku studije oblik kapilara je bio
normalan kod svih trudnica. Nakon 8 nedelja kod 40.91
% trudnica koje su vjezbale i kod 47.06 % trudnica koje
nisu vjezbale, oblik kapilarnih petlji je bio abnormalan
sa savijanjem krakova, tortuozitetom krakova i ukrsta-
njem krakova. Nakon 8. nedelja prenatalnog programa
izmedu trudnica koje su izvodile prenatalne vjezbe i trud-
nica koje nisu nije utvrdena znacajna razlika u obliku
kapilarnih petlji koznog nabora nokta.

Kljucne rijeci: fizicka aktivnost, mikrocirkulacija, ka-
pilaroskopija, morfologija, trudnoca.

Uvop

Fizicka aktivnost (,,physical activity*) je vazan dio
javnog zdravlja. Redovna fizi¢ka aktivnost prije trudno-
¢e, u trudno¢i i nakon porodaja i njen uticaj na zdravlje
naglasava se u brojnim studijama (Deliens et al., 2019;
Santos et al., 2016). Vodeée americke, kanadske, danske,
norveske i australijske smjernice, te smjernice Ujedi-
njenog Kraljevstva za vjezbanje u trudnoci preporucuju
aerobnu aktivnost umjerenim intenzitetom, tj. aktivnost
u kojoj se izvode ritmicni pokreti, laganog do srednjeg
intenziteta, pri kojima se aktiviraju velike misi¢ne grupe
1 trose izvori energije za Cije oslobodenje je potreban ki-
seonik, a u trajanju od 15 do 30 min, od tri do Cetiri puta
sedmicno (Filipec, 2019; . da Silva et al., 2017).
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Physical activity in pregnancy has numerous ad-
vantages. In pregnant women who did prenatal exercises,
lower body weight gain was noted in pregnancy (Var-
gas-Terrones et al., 2019). Also, in pregnant women who
exercised during pregnancy, physical activity is cited as
a preventive measure for hypertension (Barakat et al.,
2016). Physical inactivity and excessive weight gain dur-
ing pregnancy increase the risk of gestational diabetes,
pregnancy-induced hypertension (pregnancy induced-
hypertension, PIH) (Poston et al., 2016; Szumilewicz et
al., 2017), diseases of the cardiovascular system, muscu-
loskeletal disorders, and numerous types of tumors (De-
liens et al., 2019; Stutzman et al., 2010).

In pregnancy, the circulatory system is largely
adapted to adequately supply the needs of the mother
and fetus (Thevissen and Gyselaers, 2017). Blood vol-
ume, heart rate (heart rate, HR), stroke volume (stroke
volume, SV), and cardiac output (cardiac output, CO)
normally increase during pregnancy, while peripheral
vascular resistance decreases (American College of Ob-
stetricians and Gynecologists, 2015) from the first to the
second trimester (Vasapollo et al., 2018).

Monitoring of microcirculatory changes can be
viewed as a method that helps us to record the changes
that precede the onset of clinical disease. Capillaroscopy
is a non-invasive and effective method for direct visual-
ization and analysis of microcirculation, that is capillar-
ies of the nail skin fold. It is used for the recognition of
qualitative, morphological patterns of microangiopathy
(Thevissen and Gyselaers, 2017). The data on microcir-
culatory adaptation in pregnancy are scarce, mainly due
to technical limitations. The aim of the study was to de-
termine the shape of the capillary loop in pregnancy with
capillaroscopy of the skin fold of the nail and the influ-
ence of the prenatal exercise program on microcircula-
tory changes.

METHODS

Seventy pregnant women participated in the study
(n = 70) from the western part of Bosnia and Herze-
govina. One cycle of psychophysical preparation for
childbirth lasted 8 weeks, as long as the subjects were
followed. Subjects joined the program during the second
and third trimesters, that is at the earliest in the 20th week
of gestation and the latest in the 32nd week of gestation.
The study was approved by the Ethics Committee of the
Faculty of Medicine in Banja Luka.

Criteria for inclusion in the study are normal preg-
nancy confirmed by a gynecologist, age of pregnant
women from 20 to 40 years, duration of pregnancy from

Fizicka aktivnost u trudnoc¢i ima brojne prednosti.
Kod trudnica koje su izvodile prenatalne vjezbe zabilje-
zen je nizi tjelesni prirast u trudno¢i (Vargas-Terrones et
al., 2019). Takode, kod trudnica koje su vjezbale u trud-
noci, fizicka aktivnost se navodi kao preventivna mjera
hipertenzije (Barakat et al., 2016). Fizicka neaktivnost i
prekomjerno debljanje tokom trudnoce povecavaju rizik
za gestacijski dijabetes, trudno¢om izazvanu hipertenziju
(engl. pregnancy induced hypertension, PIH) (Poston et
al., 2016; Szumilewicz et al., 2017), oboljenja kardiova-
skularnog sistema, mi$i¢no-kostanih poremecaja, te broj-
nih vrsta tumora (Deliens et al., 2019; Stutzman et al.,
2010).

U trudno¢i se cirkulatorni sistem u velikoj mje-
ri adaptira kako bi dovoljno opskrbio potrebe majke i
ploda (Thevissen and Gyselaers, 2017). Volumen krvi,
frekvencija otkucaja srca (eng. heart rate, HR), udarni
volumen (eng. stroke volume, SV) i minutni volumen
srca (eng. cardiac output, CO) normalno se povecavaju
tokom trudnoce, dok se periferni vaskularni otpor sma-
njuje (American College of Obstetricians and Gyneco-
logists, 2015) od prvog do drugog tromjesecja (Vasapo-
llo et al., 2018).

Prac¢enje mikrocirkulatornih promjena mozemo
posmatrati kao metod koji nam pomazu da zabiljezimo
promjene koje prethode pocetku klinicke bolesti. Kapi-
laroskopija je neinvazivna i efikasna metoda za direktnu
vizualizaciju i analizu mikrocirkulacije, odnosno kapila-
ra nokatnog koznog nabora. Koristi se za prepoznavanje
kvalitativnih, morfoloskih obrazaca mikroangiopatije
(Thevissen and Gyselaers, 2017). U studijama podaci
o mikrocirkulatornoj adaptaciji u trudno¢i su oskudni,
uglavnom zbog tehnickih ogranicenja (Thevissen and
Gyselaers, 2017). Cilj istrazivanja je bio da se utvrdi
oblik kapilarne petlje u trudno¢i sa kapilaroskopijom
koznog nabora nokta i uticaj programa prenatalnih vjezbi
na mikrocirkulatorne promjene.

METODE

U studiji je ucestvovalo sedamdeset trudnica (n=
70) iz zapadnog dijela Bosne i Hercegovine. Jedan ciklus
psihofizi¢ke pripreme za porodaj trajao je 8 nedjelja, ko-
liko su ispitanice bile pracene. Ispitanice su se pridruzile
programu tokom drugog i treceg tromjesecja, odnosno
najranije u 20.nedjelji gestacije i najkasnije u 32.nedjel;ji
gestacije. Studiju je odobrio Eti¢ki odbor Medicinskog
fakulteta Banja Luka.

Kriterijumi za ukljucenje u studiju su: uredna trud-
noca koju je potvrdio ginekolog, starost trudnica od 20
do 40 godina, trajanje trudnoée od 20. do 32. nedjelje
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20 to 32 weeks of pregnancy, BMI before pregnancy <25
kg / m2, singleton pregnancy.

Criteria for exclusion from the study are bleeding in
the second or third trimester, premature birth in the cur-
rent pregnancy, rupture of the amniotic sac, pregnancy-
induced hypertension, intrauterine fetal growth restric-
tion (intrauterine growth restriction — IUGR) in the cur-
rent pregnancy, anemia, and exclusion from the study at
the pregnant woman’s own request.

Within the prenatal program, theoretical classes on
childbirth and prenatal exercises took place. After the gy-
necological examination and the confirmed normal preg-
nancy, the gynecologist included the pregnant women
in the program. Subjects were divided into two groups:
control and experimental. The control group consisted
of pregnant women who spent 60 minutes three times
a week in the theoretical part, where they received ad-
vice from gynecologists and other doctors on pregnancy,
childbirth, nutrition, breastfeeding, etc. The experimental
group consisted of pregnant women who exercised three
times a week for 45 minutes and participated in the theo-
retical part of the prenatal program. Prenatal exercises
were led by the leader for physical activities in preg-
nancy, according to the exercise program made accord-
ing to the recommendations of the American College of
Obstetricians and Gynecologists (American College of
Obstetricians and Gynecologists, 2015) and guidelines
CAPWH (Croatian Association of Physiotherapists for
Women’s Health) (Vojvodié-Schuster, 2004).

Prenatal training was presented with: exercises for
muscle strength, exercises to strengthen the muscles of
the abdominal wall, exercises to strengthen the muscles
of the legs, exercises to strengthen the gluteal muscles,
exercises to increase pelvic mobility, exercises to im-
prove circulation and muscle stretching exercises. The
training began and ended with breathing and relaxation
techniques for about 10 min. Warm-up consists of mod-
erate walking for about 5 min, followed by strength and
stretching exercises for about 30 min. Pregnant women
performed exercises in a standing, sitting, kneeling, and
lateral position, with or without props (balls, straps,
weights, etc.).

Capillaroscopy with a stereomicroscope and digi-
tal camera enabled the assessment of capillary shape, as
well as the classification and evaluation of capillary ab-
normalities of the skin fold of the nail (Thevissen and
Gyselaers, 2017 ). In the study, the capillaroscopy meth-
od was performed three times, in three time periods, in
both groups of subjects: at the beginning of exercise, af-
ter the 4th week, and at the end of the completed exercise

trudnoce, BMI prije trudno¢e <25 kg/m?, jednoplodna
trudnoca.

Kriterijumi za iskljucenje iz studije su: krvarenje
u drugom ili tre¢em tromjesecju, prijevremeni porodaj
u aktuelnoj trudno¢i, ruptura plodovih ovojaka, trudno-
¢om izazvana hipertenzija, intrauterini zastoj rasta ploda
(engl. intrauterine growth restriction — IUGR) u aktuel-
noj trudno¢i, anemija, te iskljucenje iz studije na vlastiti
zahtjev trudnice.

U okviru prenatalnog programa odvijala se teorijska
nastava o porodaju i prenatalne vjezbe. Nakon obavlje-
nog ginekoloskog pregleda te potvrdene uredne trudno-
¢e, ginekolog je ukljucio trudnice u program. Ispitanice
su podijeljene u dvije grupe: kontrolnu i eksperimental-
nu. Kontrolnu grupu ¢inile su trudnice koje su tri puta
sedmicno provodile po 60 min na teorijskom dijelu, gdje
su dobijale savjete od ginekologa i drugih ljekara o trud-
no¢i, porodaju, ishrani, dojenju i drugo. Eksperimentalnu
grupu Cinile su trudnice koje su vjezbale tri puta sedmic-
no po 45 min i u€estvovale u teorijskom dijelu prenatal-
nog programa. Prenatalne vjezbe vodila je voditeljica za
fizicke aktivnosti u trudno¢i, prema programu vjezbanja
koji je uraden po preporukama Americkog koledza op-
stetricara i ginekologa (American College of Obstetri-
cians and Gynecologists, 2015) i smjernicama HUFZZ
(Hrvatska udruga fizioterapeuta za zdravlje Zena) (Voj-
vodi¢-Schuster, 2004).

Prenatalni trening predstavljen je sa: vjezbama sna-
ge miSi¢a, vjezbama za jaCanje miSi¢a trbusnog zida,
vjezbama za jacanje misi¢a nogu, vjezbama za jaCanje
glutealnih misi¢a, zatim vjezbama za povecanje mo-
bilnosti karlice, vjezbama za poboljSanje cirkulacije, te
vjezbama istezanja miSi¢a. Vjezbe miSi¢a karlicnog dna
uz tehnike disanja i opustanja su sastavni dio prenatalnog
programa. Trening se zapocinjao i zavrSavao tehnikama
disanja i opustanja oko 10 min. Zagrijavanje se sastoji
od umjerenog hodanja oko 5 min, zatim slijede vjezbe
snage i istezanja oko 30 min. Trudnice su izvodile vjezbe
u stojecem, sjedecem, kleCecem i bocnom polozaju, sa ili
bez rekvizita (lopte, trake, utezi i sl.).

Kapilaroskopija sa stereomikroskopom i digitalnom
kamerom je omogucila ocjenu oblika kapilara, kao i kla-
sifikaciju 1 ocjenjivanje abnormalnosti kapilara koznog
nabora nokta (Thevissen and Gyselaers, 2017 ). U istra-
zivanju, metoda kapilaroskopije se provodila tri puta, u
tri vremenska perioda, u obe grupe ispitanika: na pocet-
ku vjezbanja, nakon 4. nedjelje i na kraju zavrSenog pro-
grama vjezbanja. Analizirane su kapilare koznog nabora
Cetvrtog prst lijeve ruke. Dobijene digitalne slike kapi-
lara nokatnog nabora su omogucile odredivanje oblika
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program. The capillaries of the skin fold of the fourth
finger of the left hand were analyzed. The obtained digi-
tal images of the nail fold capillaries enabled the determi-
nation of the capillary shape. The usual capillary shape
has the appearance of a hairpin or similar to the letter
“U” upside down (Thevissen and Gyselaers, 2017). Any
deviation from this form was registered and described. In
the processing of the obtained data, descriptive statistics
were performed and a chi-square test was applied, using
the SPSS 20 program.

RESULTS

The prenatal program included 90 pregnant women,
of whom 70 pregnant women successfully completed the
program (77.8%), while 20 pregnant women (22.2%) left
the program (Table 1).

Table 1. Pregnant women who attended the prenatal program
and those who left the study.

kapilara. Uobicajeni oblik kapilara ima izgled ukosnice
ili sli¢no slovu “U” naopako (Thevissen and Gyselaers,
2017). Svako odstupanje od ovog oblika se registrovalo i
opisalo. U obradi dobijenih podataka uradena je deskrip-
tivna statistika i primjenjen je hi-kvadrat testa, koristeci
program SPSS 20.

REZULTATI

U prenatalnom programu bilo je uklju¢eno 90 trud-
nica, od kojih je program uspjesno zavrsilo 70 trudnica
(77.8%), dok je 20 trudnica (22.2%) napustilo program
(tabela 1).

Tabela 1. Trudnice koje su pohadale prenatalni program i
one koje su napustile studiju.

. i w .. E. i I

Reason for exclusion from the study / Razlog iskljuéenja iz studije P erl'menta group / (T
Eksperimentalna grupa Kontrolna grupa

Miscarriage / Spontani pobacaj - 2

Premature birth / Prijevremeni porodaj 1 1

Pregnancy-induced hypertension / Trudnocom izazvana hipertenzija - 2

Leaving the study at their own request / ) 3

Napustanje studije na vlastiti zahtjev

Failure to meet the minimum number of visits to the program / ) )

Nezadovoljavanje minimalanog broja dolazaka na program

Due to loss of contact after the study and incomplete data / ) 3

Zbog gubitka kontakta nakon studije i nepotpunih podataka

Twenty pregnant women left the study for the fol-
lowing reasons: miscarriage (2 pregnant women from
the control group), premature birth (1 from the control
group, 1 from the experimental group), pregnancy-in-
duced hypertension (2 pregnant women from the control
group), leaving the study at their own request (3 preg-
nant women from the control group, 2 pregnant women
from the experimental group), failure to meet the mini-
mum number of visits to the program (2 pregnant women
from the control group, 2 pregnant women from the ex-
perimental group), and due to loss of contact after the
study and incomplete data (3 pregnant women from the
control group, 2 pregnant women from the experimental
group). Thus, 70 pregnant women participated in a study
examining the impact of prenatal exercise on the vascu-
lar parameters of pregnant women. There were a total of
35 pregnant women in the experimental group (n = 35)
while there were 35 pregnant women in the control group
(n=35). The experimental and control groups were equal

Dvadeset trudnica je napustilo studiju zbog sljede-
¢ih razloga: spontani pobacaj (2 trudnice iz kontrolne
grupe), prijevremeni porodaj (1 iz kontrolne, 1 iz ekspe-
rimentalne grupe), trudno¢om izazvana hipertenzija (2
trudnice iz kontrolne grupe), napustanje studije na vla-
stiti zahtjev (3 trudnice iz kontrolne, 2 trudnice iz ekspe-
rimentalne grupe), nezadovoljavanja minimalanog broja
dolazaka na program (2 trudnice iz kontrolne grupe, 2
trudnice iz eksperimentalne grupe), te zbog gubitka kon-
takta nakon studije i nepotpunih podataka (3 trudnice iz
kontrolne grupe, 2 trudnice iz eksperimentalne grupe)
. Na taj nacin, u studiji ispitivanja uticaja prenatalnog
vjezbanja na vaskularne parametre trudnica ucestvovalo
je 70 trudnica. U eksperimentalnoj grupi ukupno je bilo
35 trudnica (n=35) dok je u kontrolnoj grupi bilo 35 trud-
nica (n = 35). Eksperimentalna i kontrolna grupa su bile
ujednacene u odnosu na starosnu dob trudnica i gestacij-
sku dob trudnica.

Sa kombinacijom stereomikroskopa koji je spojen
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in relation to the age of the pregnant women and the ges-
tational age of the pregnant women.

With a combination of a stereomicroscope connect-
ed to a digital video camera, capillary loops of the skin
fold of pregnant women ‘s nails were recorded. Digital
video capillaroscopy performed digital images of capil-
lary loops of the fourth finger of the left hand: in preg-
nant women who performed prenatal exercises and in
pregnant women who did not perform prenatal exercises.
Capillary loops are visible in the skin fold of the nail,
which is arranged in rows. In the distal row, the capillary
loops of the hairpin shape and the arms of the capillary
loop are clearly differentiated (Figure 1).

sa digitalnom videokamerom snimane su kapilarne petlje
koznog nabora nokta trudnica. Digitalnom videokapila-
roskopijom uradene su digitalne slike kapilarnih petlji
cetvrtog prsta lijeve ruke: kod trudnica koje su izvodile
prenatalne vjezbe i kod trudnica koje nisu izvodile pre-
natalne vjezbe. U koznom naboru nokta vidljive su kapi-
larne petlje koje su poredane u redove. U distalnom redu
jasno se diferenciraju kapilarne petlje oblika ukosnice i
krakovi kapilarne petlje (Slika 1).

Figure 1. Capillary loops of the skin fold of the nail

At the beginning of the study, the capillary shape of
the skin fold of the nail was neat, normal, that is in the
form of a hairpin, in all pregnant women. The arms of the
capillary loop were straight, without bending, tortuosity,
and intersection (Figure 1).

In the second time of measuring the capillaries of
the skin fold of the nail, that is after 4 weeks of study,
the form did not change in the experimental and control
groups (Graph 1).

Slika 1. Kapilarne petlje koznog nabora nokta

Na pocetku studije oblik kapilara koznog nabora
nokta je bio uredan, normalan, tj. u obliku ukosnice, kod
svih trudnica. Kraci kapilarne petlje su bili ravni, bez sa-
vijanja, tortuoziteta i medusobnog ukrstanja (slika 1).

U drugom vremenu mjerenja kapilara koznog nabo-
ra nokta, tj. nakon 4 nedjelje studije, oblik se nije mije-
njao u eksperimentalnoj i kontrolnoj grupi (grafikon 1).
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Graph 1. The shape of the capillary loops of the skin fold of
the nail of pregnant women who have exercised and who have
not

Grafikon 1. Oblik kapilarnih petlji koznog nabora nokta
trudnica koje su vjezbale i koje nisu
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At the end of the study, after 8 weeks, in 40.91% of
pregnant women who were involved in prenatal exercise
and in 47.06% of pregnant women who were not involved
in the prenatal exercise, the shape of the capillary loops
changed. The presence of capillary loops of altered, abnor-
mal shape with bending of the arms, tortuosity of the arms,
and crossing of the arms was determined (Figure 2).

Na kraju studije, nakon 8 nedelja, kod 40.91 % trud-
nica koje su bile ukljucene u izvodenje prenatalnih vjezbi
1 kod 47.06 % trudnica koje nisu bile ukljucene u izvode-
nje prenatalnih vjezbi, oblik kapilarnih petlji se izmije-
nio. Utvrdeno je prisutvo kapilarnih petlji izmijenjenog,
abnormalog oblika sa savijanjem krakova, tortuozitetom
krakova i ukr$tanjem krakova (slika 2).

Figure 2. Tortuosity and crossing of the arms of capillary
loops

After 8 weeks of the prenatal program, the percent-
age of pregnant women who exercised with abnormal
capillaries of 40.91% was not statistically significantly
lower compared to 47.06% of pregnant women with ab-
normal capillaries who did not exercise (p> 0.05).

DIScUSSION

The study used capillaroscopy to analyze the shape
of the capillary loop of the skin fold of the nail in preg-
nant women who performed prenatal exercises and in
pregnant women who did not perform prenatal exercises.
At the beginning of the study in all pregnant women, ges-
tational age from 20 to 32 weeks, the capillary loops of
the skin fold of the nail were of normal shape, that is in
the form of a hairpin. The arms of the capillary loops
were straight, without bending, tortuosity and intersec-
tion. Also, after the 4th week of the study, the shape did
not change, it remained normal in pregnant women of
the experimental and control groups. After 8 weeks, in
40.91% of pregnant women who were involved in per-
forming prenatal exercises and in 47.06% of pregnant
women who were not involved in performing prenatal
exercises, the shape of the capillary loops changed. The
presence of capillary loops of altered, abnormal shape
with bending of arms, tortuosity of arms, and crossing of
arms was determined.

No study was found in the literature that analyzed
the shape of capillary loops in the second and third tri-
mesters of pregnancy and the percentage of capillaries

Slika 2. Tortuozitet i ukrstanje krakova kapilarnih petlji

Nakon 8 nedelja prenatalnog programa postotak
trudnica koje su vjezbale sa abnormalnim kapilarama od
40,91 % nije bio statisticki znac¢ajno manji u odnosu na
47,06 % trudnica sa abnormalnim kapilarama koje nisu
vjezbale (p>0.05).

DISKUSIIA

U studiji je pomocu kapilaroskopije analiziran oblik
kapilarne petlje koznog nabora nokta kod trudnica koje
su izvodile prenatalne vjezbe i kod trudnica koje nisu
izvodile prenatalne vjezbe. Na pocetku studije kod svih
trudnica, gestacijske starosti od 20. do 32. nedelje, kapi-
larne petlje koznog nabora nokta su bile normalnog obli-
ka tj. u obliku ukosnice. Kraci kapilarnih petlji su bili
ravni, bez savijanja, tortuoziteta i medusobnog ukrstanja.
Takode,nakon 4. nedjelje studije, oblik se nije mijenjao,
ostao je normalan kod trudnica eksperimentalne i kon-
trolne grupe. Nakon 8 nedelja, kod 40.91 % trudnica
koje su bile ukljucene u izvodenje prenatalnih vjezbi i
kod 47.06 % trudnica koje nisu bile ukljucene u izvode-
nje prenatalnih vjezbi, oblik kapilarnih petlji se izmije-
nio. Utvrdeno je prisutvo kapilarnih petlji izmijenjenog,
abnormalog oblika sa savijanjem krakova, tortuozitetom
krakova i ukr$tanjem krakova.

U literaturi nije nadena studiju koja je analizirala
oblik kapilarnih petlji u drugom i tre¢em trimestru trud-
noc¢e i procenat kapilara abnormalnog oblika. Kapila-
roskopija koznog nabora nokta se koristi za procjenu
morfologije kapilara dermalnih papila nokatnog koznog
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of abnormal shape. Capillaroscopy of the skin fold of
the nail is used to assess the morphology of the capil-
laries of the dermal papillae of the nail skin fold, which
facilitates the recognition of qualitative, morphological
patterns of microangiopathy (Thevissen, 2017). Elongat-
ed capillaries are commonly found in hypertension and
arteriosclerosis, while shorter capillaries often indicate
heart failure and diabetes (Thevissen, 2017). Structural
rarefaction of capillaries, which is recorded by reduced
capillary density, has been demonstrated in individuals
with hypertension compared to individuals who are not
hypertensive (Thevissen, 2017). Patients with diabetes
have altered capillary morphology with unchanged cap-
illary density (Thevissen, 2017). In the study of Nama et
al. (2012) the number of capillary loops of the nail fold,
that is the density of capillaries in pregnant women in all
three trimesters was analyzed. A statistically significant
decrease in the number of capillary loops from the 34th
to the 38th gestational week was found. Compared with
the first analysis of capillary loops in the period from the
11th to the 16th week of gestation, the earliest statisti-
cally significant decrease in the average density of capil-
lary loops was found in the period from the 34th to the
38th week of gestation.

The study analyzed the influence of prenatal ex-
ercises on the microcirculation of pregnant women,
which was analyzed with capillaroscopy of the skin fold
of the nail. After the 8th week of the prenatal program,
the percentage of pregnant women who exercised with
abnormal capillaries of 40.91% was not statistically sig-
nificantly lower compared to 47.06% of pregnant women
who did not exercise with abnormal capillaries (p> 0.05).

No study has been found in the literature examining
the effect of prenatal exercise on the microcirculatory ad-
aptation of pregnant women. In pregnancy, there is an ad-
aptation of the macrocirculation and microcirculation of
the pregnant woman. In studies, data on microcirculatory
adaptation are scarce, mainly due to technical limitations
(Thevissen, 2017). Microcirculation disorders are associ-
ated with most risk factors for cardiovascular disease. In
patients with hypertension and in patients with the initial
stage (prehypertension) capillary remodeling and change
in capillary shape are manifested (Gurfinkel, 2015). The
study by Haakstad et al. (2016) was analyzed the impact
of prenatal exercise on blood pressure. They found that in
pregnant women who exercised, systolic blood pressure
values were lower compared to pregnant women who
did not exercise. To improve the cardiovascular health of
pregnant women, physical activity in the form of prenatal
exercises is a desirable way of life.

nabora, $to olak$ava prepoznavanje kvalitativnih, mor-
foloSkih obrazaca mikroangiopatije (Thevissen, 2017).
Izduzeni kapilari obi¢no se susre¢u kod hipertenzije i ar-
terioskleroze, dok kraéi kapilari ¢esto ukazuju na sréanu
insuficijenciju i dijabetes (Thevissen, 2017). Strukturno
prorjedivanje kapilara, koje se evidentira smanjenom
gustinom kapilara, dokazano je kod osoba s hipertenzi-
jom u poredenju sa pojedincima koji nisu hipertenzivni
(Thevissen, 2017). Kod pacijenata sa Se¢ernom bolescu
se javlja izmijenjena kapilarna morfologija sa nepromi-
jenjenom gustinom kapilara (Thevissen, 2017). U studi-
ji Nama i sar. (2012) je analiziran broj kapilarnih petlji
koznog nabora nokta, odnosno gustina kapilara kod trud-
nica u sva tri trimestra. Utvrdeno je statisticki znacajno
smanjenje broja kapilaranih petlji od 34. do 38. gestacij-
ske nedelje. U poredenju sa prvom analizom kapilarnih
petlji u periodu od 11. do 16. gestacijske nedelje, najra-
nije statisticki znac¢ajno smanjenje u prosje¢noj gustini
kapilarnih petlji se utvrdilo u period od 34. do 38. nedelje
gestacije.

U studiji se analizirao uticaj prenatalnih vjezbi na
mikrocirkulaciju trudnica koja se analizirala sa kapila-
roskopijom koznog nabora nokta. Nakon 8. nedelja pre-
natalnog programa postotak trudnica koje su vjezbale sa
abnormalnim kapilarama od 40,91 % nije bio statisticki
znacajno manji u odnosu na 47,06 % trudnica koje nisu
vjezbale sa abnormalnim kapilarama (p>0.05).

U literaturi nije nadena studija koja je ispitivala uti-
caj prenatalnim vjezbi na mikrocirkulatornu adaptaciju
trudnica. U trudnoé¢i dolazi do adaptacije makrocirku-
lacije i mikrocirkulacije trudnice. U studijama podaci
o mikrocirkulatornoj adaptaciji su oskudni, uglavnom
zbog tehnickih ograni¢enja (Thevissen, 2017). Poreme-
¢aji mikrocirkulacije povezani su sa ve¢inom faktora
rizika kardiovaskularnih oboljenja. Kod pacijenata sa
hipertenzijom i kod pacijenata sa pocetnim stadijumom,
prehipertenzijom, manifestuje se kapilarno remodelova-
nje 1 promjena oblika kapilara (Gurfinkel, 2015). U stu-
diji Haakstad i sar. (2016) je analiziran uticaj prenatalnih
vjezbi na krvni pritisak. Utvrdili su da kod trudnica koje
su vjezbale su vrijednosti sistolnog krvnog pritiska nize
u odnosu na trudnice koje nisu vjezbale. Za poboljsanje
kardiovaskularnog zdravlja trudnica fizicku aktivnost u
obliku prenatalnih vjezbi je pozeljan nacin zivota.
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CONCLUSION

The method of videocapillaroscopy of the skin fold
of pregnant women ‘s nails enables the determination of
microcirculatory changes in pregnancy. The shape of the
capillary loops changed both in pregnant women who
performed prenatal exercises and in those who did not. In
pregnant women in the third trimester of pregnancy who
attended the prenatal program, the presence of abnormal
capillary loops with bending of the arms, tortuosity of
the arms, and crossing of the arms was determined after
8 weeks of follow-up. After the 8th week of the prenatal
program, no significant difference in the shape of the cap-
illary loop of the skin fold of the nail was found between
pregnant women who performed prenatal exercises and

ZAKLIUCAK

Metoda videokapilaroskopije koznog nabora nok-
ta trudnica omogucava da se utvrde mikrocirkulatorne
promjene u trudnoci. Oblik kapilarnih petlji se izmijenio
i kod trudnica koje su izvodile prenatalne vjezbe i kod
onih koje nisu. Kod trudnica u tre¢em trimestru trudnoce
koje su pohadale prenatalni program je utvrdeno, nakon
8 sedmica pracenja, prisutvo kapilarnih petlji abnorma-
log oblika sa savijanjem krakova, tortuozitetom krako-
va 1 ukrStanjem krakova. Nakon 8. nedelja prenatalnog
programa izmedu trudnica koje su izvodile prenatalne
vjezbe 1 trudnica koje nisu izvodile prenatalne vjezbe
nije utvrdena znacajna razlika u obliku kapilarne petlje
koznog nabora nokta.

pregnant women who did not perform prenatal exercises.
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