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Stanovenie koreldcie medzi ultrasonograficky ziskanymi indexami krénych ciev a centrdlnym venéznym tlakom u kriticky chorych detskych pacientov

monitoring requiring admission to the department of intensive care medicine were included in the study. Both spontaneously
ventilating patients and patients on artificial pulmonary ventilation, hemodynamically stable patients, and children with
circulatory support with low-dose vasoactive agents were included in the study. Each continuous variable (ultrasonographic
indices, age, height, weight, central venous pressure) was summarized by descriptive statistics, the distribution of variables
was examined, and the correlation was quantified by Spearman correlation. The analysis was performed in the entire data
set as well as in individual patient subgroups.

Results: In the group of all measurements, the collapsibility index of the internal jugular vein in B mode (-0.58, p < 0.001), the
collapsibility index of the internal jugular vein in M mode (-0.45, p <0.001), and the ratio of the internal jugular vein in 30-and
0-degree position (0.43, p < 0.001) had the highest correlation with central venous pressure. In the group of spontaneously
ventilated patients, the highest correlation with central venous pressure was also found for the collapsibility index of internal
jugular vein in B mode (-0.51, p < 0.001), and in patients on artificial pulmonary ventilation for the collapsibility index of inter-
nal jugular vein in B mode (- 0.55, p < 0.001) and the distensibility index of internal jugular vein in B mode (-0.55, p < 0.001).
The correlation of the ratio of the internal jugular vein and common carotid artery with central venous pressure was low in
all measurements group (0.25, p < 0.05), low in the spontaneously ventilated group (0.3, p < 0.05) and none in the artificially
ventilated group (0.04).

Conclusion: The results of the present study suggest that ultrasonographically obtained cervical vessel indices may pro-
vide a non-invasive, easily repeatable, bedside alternative to central venous pressure examination in the estimation of intra-

vascular filling in critically ill pediatric patients.
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Uvod

Zabezpecenie adekvatneho intravaskuldrneho objemu tekutin a hemo-
dynamicka stabilizacia predstavuju jednu z kltcovych dloh v resuscita-
¢nej starostlivosti o kriticky chorych pacientov. Nelie¢end hypovolémia
rovnako ako hypervolémia dokazatelne zvysuje morbiditu a mortalitu
pacientov [1, 2]. Monitorovanie intravaskularnej tekutinovej ndplne
pacienta je preto doleZité pri rozhodovani o dalsej terapeutickej inter-
vencii. Aj ked'sa v suicasnosti diskutuje Uloha centrélneho vendzneho
tlaku (CVT) v hodnoteni preloadu a intravaskularnej naplne pacienta
[3], napriek tomu stéle ide o vyuzivany a vyznamny spdsob hemody-
namického monitoringu v intenzivnej medicine [4, 5, 6, 7]. Zavedenie
centrdlneho vendzneho katétra (CVK) je viak invazivny, ¢asovo Casto
naroc¢ny vykon spojeny s viacerymi komplikaciami. V si¢asnosti sa preto
intenzivne studuju neinvazivne techniky hodnotenia tekutinovej néplne
pacienta. Ultrasonografické (USG) vysetrenie priemerov a indexov ciev
by pre svoju dostupnost, rychlost, opakovatelnost a neinvazivnost
mohlo predstavovat idedInu bedside techniku. ViyuZivanie cieleného
USG vysetrenia (POCUS - Point of Care Ultrasound) intenzivistami sa
v poslednych rokoch vyrazne zvysilo a signifikantne zlepsilo kvalitu
starostlivosti o kriticky chorych pacientov. Vyuzitie USG zmeranych prie-
merov dolnej dutej zily (VCl - vena cava inferior) a ich respira¢né varidcia
na hodnotenie intravaskuldrneho objemu tekutin u Sirokého spektra
dospelych (a vo vyrazne mensej miere aj detskych) pacientov bola
cielom vyskumu v pocetnych studidch od roku 19798, 9, 10, 11] a spaja
sa s prijatelnymi vysledkami. Medzindrodné odporucania pre cielené
USG vysetrenie kriticky chorych novorodencov a deti vypracované
Eurépskou spolo¢nostou pediatrickej a neonatélnej intenzivnej starostli-
vosti (European Society of Paediatric and Neonatal Intensive Care — ESPNIC)
opisuju vyuzitie velkosti VCl a jej variaciu pocas kardiorespira¢ného cyklu
v semikvantitativnom zhodnoteni preloadu a intravaskuldrnej naplne

u novorodencov a deti [12]. Uddva sa vsak, Ze priblizne u 10 - 20 %
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pacientov nie je vysetrenie VCl moZné vzhladom na vyraznu obezitu,
stavy po brusnych operacidch a nésledné operacné rany, meteorizmus,
zvyseny intraabdominalny tlak ¢i vonkajsi utlak [13]. V tychto pripadoch
by mohlo byt prospesné USG vysetrenie krénych ciev, ktoré ma niekolko
vyhod, ako lahsia dostupnost cielového miesta vysetrenia, povrchovejsie
uloZené cievy, rychlejsie meranie a predovsetkym odpadaju limitacie
vysetrenia brusnych ciev.

Cielom predloZenej prace bolo stanovenie koreldcie medzi inva-
zivne nameranym CVT a neinvazivne ziskanymi USG indexmi kr¢nych

ciev u detskych pacientov.

Subor a metody

Prospektivna observacna studia. Projekt studie bol schvaleny etickou
komisiou Jesseniovej lekdrskej fakulty v Martine Univerzity Komenského
v Bratislave (JLF UK) s kddom EK 2/2023. Zber dat prebiehal u pacientov
hospitalizovanych na Klinike detskej anestézioldgie a intenzivnej me-
diciny (KDAIM) Univerzitnej nemocnice Martin a JLF UK. U pacientov
zaradenych do suboru sa vykonalo porovnanie invazivne nameraného
CVT aneinvazivne USG ziskanych indexov. Inkltizne kritérid na zaradenie
pacientov zahfiiaju detskych pacientov od novorodeneckého veku
do nedovfSenych 19 rokov vyzadujucich hospitalizaciu na KDAIM so
zavedenym CVK a monitoringom CVT. Podmienkou bol CVK zave-
deny v spravnej polohe v hornej dutej Zile, kavoatridlnej junkcii, resp.
na vstupe do pravej srdcovej predsiene, verifikovany RTG snimkou
hrudnika. Zaradeni boli spontdnne ventilujuci pacienti, resp. pacienti
s nutnostou umelej plicnej ventilacie (UPV) so Spickovym inspira¢nym
tlakom (Ppeak) maximalne 30 cm H,0 vratane a end-expiracnym tlakom
(PEEP) maximalne 6 cm H.O vratane, dychovy objem 8 - 10 mi/kg a bez
spontédnnej dychovej aktivity. Zaradeni boli hemodynamicky stabilni
pacienti, pripadne pacienti s podporou obehu vazoaktivnymi latkami
v nizkych dadvkach (noradrenalin < 0,5 pg/kg/min). Exklizne kritéria
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