Nagehan ASLAN?, Ozden OZGUR HOROZ},

Yasemin COBAN?, Yasar SERTDEMIR?, Dinger YILDIZDAS!

1Cukurova Universitesi Tip Fakiiltesi, Cocuk Yogun Bakim Bilim Dali, Adana
2Cukurova Universitesi Tip Fakiiltesi, Biyoistatistik Ana Bilim Dali, Adana



* Hipovolemik sok ve sepsis ¢ocuk acil servislere basvurunun

onemli bir nedenini olusturmaktadir.

« Bu hasta grubunda uygun sivi tedavisi uygulanmamasi direkt

olarak sokun kotii progresyonu ve mortalite ile iliskilidir.

Brierley J, Carcillo JA, Choong K, et al. Clinical practice parameters for hemodynamic support of pediatric and
neonatal septic shock: 2007 update from the American College of Critical Care Medicine. Crit Care Med 2009;37:666—

88.
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Yeni yontem arayisi..

Steiner MJ, DeWalt DA, Byerley JS: Is this child dehydrated? JAMA 2004; 291: 2746-54.




Gliniimiizde cocuk yogun bakimcilar tarafindan yatak basi

ultrasonografi kullanimi giderek yayginlasmakta

Fizik muayenenin bir parcasi

Hizh, girisimsel degil

Onemli vaskiiler dlciimlerden biri vena kava inferior (VKI)

¢api =

Le Coz J, Orlandini S, Titomanlio L, Rinaldi VE. Point of care ultrasonography in the pediatric emergency
department. Ital J Pediatr. 2018;44(1):87.



e VKI siv1 degisikliklerine duyarliligi ve kompliyans: yiiksek

olan bir damardr.

« Spontan solunumda inspiryumda kollabe olup, ekspiryumda

geri acilir.

 Ultrasonografik olciilen VKI capindaki degisikliklerin sivi

durumu tahmininde kullanilabilir oldugu pek cok calisma ile

&k

gosterilmistir.

Le Coz J, Orlandini S, Titomanlio L, Rinaldi VE. Point of care ultrasonography in the pediatric emergency
department. Ital J Pediatr. 2018;44(1):87.




VKI kollapsibilite indeksi T= Stviagigi 1!

>%050

Referans degerler eriskinlere aittir.

Pediatrik veri kisitl..

Le Coz J, Orlandini S, Titomanlio L, Rinaldi VE. Point of care ultrasonography in the pediatric emergency
department. Ital J Pediatr. 2018;44(1):87.
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Saglikl Tiirk cocuklarinda VKI maksimum ve minimum c¢aplari,
VKI kollapsibilite indeksi ve aorta capini lgerek, cocuk yogun
bakim hekimler1 tarafindan kritik hasta cocuklarda sivi tedavisi

yonetiminde kullanilabilecek ¢aplara ulasmak ve

normalizasyon yapmak
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e Cukurova Universitesi Tip Fakiiltesi genel cocuk
polikliniginden ve Adana ilinde ilkégretim ve ortadgretim

diizeyi 4 okuldan, lay-18 yas aras1 422 cocuk

* Eslik eden hastalig1 olan, oykiisiinde kusma, ishal, ates olan
veya fizik muayenesinde hipovolemi bulgusu olan cocuklar

calisma dis1 birakildi




« Toplam 409 ¢ocuk

-1-6 yas aras1 (124 cocuk)
-7-11 yas arasi1 (167 ¢ocuk)

-12-17 yas aras1 (118 cocuk) olarak 3 gruba ayrild

-
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Ultrasonografik olciimler; ayni 6l¢iim metodunu kullanan, bir

cocuk yogun bakim uzmanm koordinatorliigiindeki 1ki cocuk

yogun bakim yandalcisi tarafindan

Bilim dalimizin egitim ultrasonu olan Mindray ultrasonografi

cihazi, 2,1-5,1 MHz konveks prob
Supin pozisyonda

Spontan solunumda yapildi

Sagittal ve transvers kesitte VKI gorii



1 Dist 0.50 cm
2 Dist 038 ¢m

cere olarak alinip
de edildi.

hepatik venleri

stalinden, Inspir

ekspiryumda maksimum VKI cap1 kaydedildi




VKI Kkollapsibilite indeksi=

(Sagittal maksimum VKI capi-Sagittal minimum VKI capi)

Sagittal maksimum VKI cap1




« Transvers kesit icin prob subksifoid b
renal venin VKI’ye dokiildiigii ye

maksimum VKI ve aorta caplar 6l¢iild



e (Cocuklarin;

— Yas (ay),
— Boy (cm),

— Viicut agirhigi (kg),

— Beden kitle indeksi (BKI) (kg/m?) kaydedildi. |
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e Cukurova Universitesi Tip Fakiiltesi klinik arastirmalar etik

kurulu,
e Adana II Milli Egitim Miidiirliig,
e Adana Il Saghik Miidiirliigii’nden onay alindu.

e (Calismaya alinan ¢ocuklarin velilerinden yazili aydinlatilmis

onam alinda.




SPSS Statistics Versiyon 20.0 paket programi

Sayisal Ol¢iimler arasindaki korelasyonu degerlendirmek igin

Pearson Korelasyon katsayisi ve ilgili p degeri elde edildi.
Uc grubun karsilastirilmasinda One-way Anowa testi kullanildi.
VKI kollapsibilite indeksinin %95 giiven aralifinin iist ve alt

sinirlariin belirlenmesinde Bootstrap analizi kullanildi.

[statistiksel 6nem diizeyi 0.05 olarak alindu. w
oS

-
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Tablo-1. Gruplarin demografik ozellikleri

Tiim grup Grup-1 Grup-2 Grup-3
OrtalamaxSS OrtalamazSS OrtalamaxSS OrtalamazSS
Ortanca Ortanca Ortanca Ortanca
(min-maks) (min-maks) (min-maks) (min-maks)
Say1 409 124 167 118
Yas (ay) 112,22451,83 57,05+24,61 105,45+17,1 55,19+12,37
100 (1-24) 62,5 (1-83) 100 (84-142) 56 (23-91)
Boy (cm) 133,33+26,06 105, 83+17,92 132+11,03 163,92+10,56
132 (54-185) 109 (54-140) 131 (109-162) 165 (132-185)
Viicut agirhi (kg) 34+17,28 18,71+6,83 30,38+9,21 55,18+12,36
29 (4,9-91) 19 (4,9+51,8) 28,1 (16-69) 56 (23-91)
BKi (kg/m?) 17,77+3,51 16,23+2,36 17,08+3,16 20,38+3,65
(9,6+34,6) 15,9 (9,6-26,4) 16,4 (11,7-30) | 19,81 (12,2-34,6)
201 (49) 55 (44) 83 (49) 63 (53)

Kiz cinsiyet (say1, %)




Tablo-2. Gruplarin ultrasonografik
damarsal ol¢limleri

Tim grup Grup=1 Grup=2 Grup=3 p
OrtalamatSS OrtalamatSS OrtalamatSS OrtalamatSS
Ortanca Ortanca Ortanca Ortanca

(min-maks) (min-maks) (min-maks) (min-maks)
Sagittal 1,26+0,43 0,90+0,31 1,23+0,24 1,68+0,37 <0,001
maksimum VKI 1,23 (0,25-2,53) | 0,89 (0,25-2,34) 1,23 (0,54-1,91) 1,66 (0,74-2,53)
cap1 (cm)
Sagittal minimum 0,9310,37 0,65+0,27 0,8940,21 1,28+0,36 <0,001
VKI ¢ap1 (cm) 0,92 (0,18-2,22) | 0,62 (0,18-2,09) 0,88 (0,38-1,54) 1,23 (0,49-2,22)
VKI kollapsibilite 26,80+10,37 28,08+11,3 27,78+9,8 24,07+9,56 0,003
Indeksi (%) 27,21 (3,24-55,29) | 27,9 (5,7-55,07) | 28,26 (4,9-55,29) | 23,35 (3,24-44,69)
Transvers 1,16 £ 0,41 0,84+0,27 1,11+0,26 1,55+0,40 <0,001
maksimum VKI 1,11 (0,31-2,59) 0,86 (0,31-1,85) 1,11 (0,54-1,79) 1,56 (0,55-2,59)
cap1 (cm)
Transvers 1,24+0,33 0,98+0,27 1,21+0,19 1,56+0,29 <0,001
minimum aorta 1,23 (0,38-2,71) | 0,98 (0,38-1,73) 1,23 (0,56-1,62) 1,57 (0,90-2,71)
capi (cm)
Transvers VKI/ 0,931 0,22 0,87-0,22 0,9340,20 0,99+0,22 <0,001

Aort (cm)

0,93 (0,41-1,80)

0,82 (0,41-1,80)

0,94 (0,54-1,51)

0,99 (0,47-1,64)




ablo-3. Yas ve bedensel dl¢limler ile ultrasonografik 6l¢iimlerin korelasyon

katsayilari
Sagittal Sagittal Transvers Transvers Transvers
maksimum | minimum VKI | maksimum maksimum VKi/Aort
VKI ¢ap1 (cm) capi (cm) VKI ¢ap1 (cm) | aorta capi (cm) (cm)
r r r r r
p p P p p
Yas, ay 0,758 0,712 0,714 0,727 0,249
(<0,001) (<0,001) (<0,001) (<0,001) (<0,001)
Viicut 0,705 0,669 0,688 0,666 0,288
agirhg (kg) | (<0,001) (<0,001) (<0,001) (<0,001) (<0,001)
Boy, cm 0,767 0,708 0,719 0,738 0,261
(<0,001) (<0,001) (<0,001) (<0,001) (<0,001)
BKIi (kg/m2) 0,364 0,362 0,392 0,325 0,227
(<0,001) (<0,001) (<0,001) (<0,001) (<0,001)

Sagittal VKI caplar, transvers VKI ve aorta caplari ile

yas ve bedensel ol¢ciimler arasinda giiclii, pozitif ve anlamh

bir korelasyon mevcuttu




e Sagittal maksimum VKI ¢apini modellemek icin

yaptigimiz Lineer regresyon analizinde elde ettigimiz

(-0.124)+(Boy (m) x 0,741)+(vas (vil) x 0,034)

formiiliiniin sagittal maksimum VKI degerini,

orta-buyuk bir dogruluk ile (R*=0,6) tahmin

edebilecegini saptadik.




e Saglikli ¢cocuklarda VKI kollapsibilite indeksi i¢in iist

sinirin %95 giiven araligim1 %44,14-50 olarak

saptadik.
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« Hipovolemide yasamsal bulgularda dahi degisiklik olusmadan

VKI capinda degisiklikler saptandigini gosteren pek cok eriskin

calismasi bulunmaktadir.

Natori H, Tamaki S, Kira S. Ultrasonographic evaluation of ventilatory effect on inferior vena caval configuration. Am
Rev Respir Dis 1979;120:421-7.




The Baseline Diameter of the Inferior
Vena Cava Measured by Sonography
Increases With Age in Normovolemic
Children

Neil Kathuria, MD, Lorraine Ng, MD, Turandot Saul, MD, Resa E. Lewiss, MD

Objectives—To evaluate normative sonographic measurements of the inferior vena

cava (IVC) diameter in healthy pediatric patients.

Methods—We performed a prospective observational study of a convenience sample
of healthy patients between the ages of 0 and 22 years presenting to a pediatric emer-
gency department. Exclusion criteria included abnormal vital signs, pregnancy, or ill-
nesses thought to influence volume status. During quiet respiration, the maximum and
minimum IVC diameters were measured in the sagittal plane distal to the hepatic vein—
IVC junction. As second measurements, the maximum diameters of the IVC and aorta
were measured in the transverse plane distal to the insertion of the left renal vein into
the IVC.

Results—From February 2013 through April 2014, 63 children (51% female; mean
age, 11 years) were enrolled. There were 20 children in each age group of 2to 7, 7 to 12,
and 12 to 22 years. The correlations between I'VC and aortic diameters as a function of

Yasla birlikte sagittal maksimum VKI caps,
sagittal minimum VKI cap, transvers
maksimum VKI cap1 ve transvers
maksimum aorta capinda artis



Indian J Pediatr (February 20018) 85(2):108-112
DOT 10 1007/ 51 209801 7-2440-2

@ Crosshark

ORIGINAL ARTICLE

Normative Data for I'VC Diameter and its Correlation
with the Somatic Parameters in Healthy Indian Children

Kushagra Taneja' (® - Virendra Kumar " - Rama Anand ® - Harish K Pemde'

Received: 22 September 2016 S Accepted: 26 July 2017 /Published online: 15 September 2007

) Dr. K C Chandhuri Foundation 2017

Abstract

Objective To determine the nomative data for inferor vena
cava (IV C) diameter in children and its comrelation with vari-
ous somatic parameters like height, weight and body surface
area in Indian children. Readily available baseline data of IWVC
diameter in nomnal children shall be of great help in mapid
assessment of variations in sick children.

Methods Total 475 healthy children aged one month to 12 vy
visiting owut patient clinics (OPD's) were enrolled in this study.
Weight, height and body surface area were calculated at the
time of exammation. The maximum and minimum diameters
of IVC were measured during the expiratory and inspiratory
phase of the respiratory cycle respectively using M mode ul-
trasonography. Collapsibility Index was also calculated for
each subject by measunng difference between the maxinmum
(expiratory) and minimum (inspiratory ) INC diameters divid-
ed by the maximum diameter.

parameters and [VC diameter which revealed a positive cor-
relation of age, height and weight with both maximuwm and
minimum IVC diameter. Regression analysis was also per-
formed to dernve the equations for maximum and minimum
diameters of children from 1 y to 12 y.

Conclusions This study provides reference values of IVC di-
ameters for Indian children of different age groups.

Keywords Ultrasonography - IVC diameter - Collapsibility
index

Introduction

Ubrasound has rapidly gained popularty in the anegency set-

tings because it is safe, mpid non-invasive and can be brought o
the bedside. Bedside ultrasound is a mdiological investeation that

Yas ve bedensel ol¢umler ile sagittal maksimum
VKI ve sagittal minimum VKI ¢ap1 arasinda
anlaml, pozitif bir korelasyon
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Comparison of sonographic inferior vena cava and aorta indexes during fluid
administered in children

Yun Ang Choi, MD ?, Hyuksool Kwon, MD "*, Jin Hee Lee, MD", Jae Yun Jung, MD, PhD 2, Yoo Jin Choi, MD"

* Deparmment of Emergency Medicine, Seowl Nationol Liniversity Hospital, [ongne-gu, Seowl Republic of Korea
® Department af Emergency Medicine, Seoul National University Bundrng Hospital, Bundang—ru, Seongnam-si Gyeongri-do, Republic of Korea

ARTICLE INFO ABSTRACT

Article history: Objectives: This pros pective, observational study evaluated change s inulrasound measure ments of the inferior
Received 15 Movwember 2017 wena caval index (IVCI), the aorta diame ter/TVC diameter index (Ao/VCD), and the aorta area/TVC area index
Received in revised form 3 January 2018 [ Ao, MWVCA) during Auid administration in children requiring intravenous fluid adminisration.

Accepted 3 January 2018 Methode: Children who presented o the pediziric e mergency department with symptoms of dehydration were
Available online oo enrolled between May 2015 and February 2016, The maximum diameter of the aorta, from inner wall to inmer
s - wall, and the long and short axis diameters of IVC were measured using a convex array transducer in the trans-
Aorta ) we rse view. Subsequently, we measured the diameter of the IVC at the subxiphoid area during ins piration and ex-
Children piraton in longitudinal view. We calculated IVCL Ao/IVCD, and Ao/NWCA during administr ation of 10 ml kg and
Auid 20 ml/kg normal saline boluses.

Index Results: IWCI and Ao/ IVCA significanty changed immediately after administration of initial 10 mil/kg of NS, Ao/
Inferior venacava IVCA showed significant change dur ing the addidonal administration of 10 ml ke (total 20 ml/keg) normal saline
Ut rasoumd boluses (143, IQR 1.12-1.86 vs. 1.08, IQR 0.87-1.45, p value = 0001 ). Mo signifiant changes were observed for

VCT and Aoy TVCD. Ao/TVCA was significantly correlate d with the volume of fluid administer ed The coeffice nt be-
tween initial and admin s tration of the 10 mlkg normal saline bolus was — L3996 (p value = U010}, and that be-
tween the 10 mlkeg and 20 mlkg normal saline boluses was —0.316 (p value = 0L038).

Condusions: Ao/NCA showed better cor relaions with the volume of fluid adm inis tered than IVCland Ao/TVCA.
Ao TVCA might be a promising index for assessing the effects of fluid administratdon.

Transvers VKli/aorta ¢cap1 oraninin hipovolemik ¢cocuklarda
dusiik oldugunu ve bu oranin intravenoz sivi tedavisine
yanit olarak arttigini gosteren ¢alismalar mevcuttur.



e Bildigimiz kadari ile ¢calismamiz literatiirde hem VKI caplari

ile VKI kollapsibilite indeksini hem de transvers VKI/aort
oranini 0l¢en ve bedensel parametreler ile korelasyonunu

degerlendiren en genis pediatrik seridir.




« Ayrica hastane disinda, okul taramasi olarak yiiriitilmis

olmasi yoni ile de literatiirde tek calismadir.

» Sonuclarimiz ultrasonografik VKI ve aorta olciimleri ile
yas ve bedensel parametreler arasinda pozitif, anlamh bir

korelasyonu gosterdi.




 Calismamiz farkli yas gruplarindaki saglikli Turk cocuklari

icin VKI caplari, VKI kollapsibilite indeksi, aorta caplar1 ve
VKl/aorta oraninin referans degerlerini vermektedir.

 Bu degerlerin 6zellikle ¢ocuk yogun bakim hekimlerinin
soktaki hastanin sivi tedavisine yon vermesi agisindan onem

tasiyacagini diisinmekteyiz.
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