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Kritik Gocuk Hastalarda Ekstiibasyon Basarisizhgini _
Degerlendirmede Olii Bosluk/Tidal Hacim Orani ile Solunum s
Yiikii Degerlerinin Karsilastiriimasi

Comparison Between Dead Space/Tidal Volume and Work of Breathing in Predicting

Extubation Failure in Critically Il Children

© Nazan Ulgen Tekerek, ® Basak Nur Akyildiz, ® Muammer Hakan Poyrazoglu

Erciyes Universitesi Tip Fakiiltesi, Cocuk Yo§un Bakim Bilim Dali, Kayseri, Tiirkiye

Giris: Bu calismada mekanik ventilator tedavisi uygulanan kritik
hasta cocuklarda ekstlibasyon basarisini 5ngérmede 6li bosluk/tidal
hacim (VD/VT) ile solunum is yiki (WOBp) degerlerini karsilastiriimasi
amaclanmistir.

Yoéntemler: Ekstlibasyon planlanan ve spontan soluma testini
basariyla gecen 40 hasta yapilan Olcimlere gére VD/VT ve WOBp
olarak iki gruba ayrildi. Daha sonra olgular ekstlibe edilerek 48
saat sire ile cocuk yogun bakimda izleme alindi. Calismaya alinan
olgularin ayrica yas, cinsiyet, pediyatrik mortalite riski Il (PRISM
), pediyatrik lojistik organ disfonksiyonu skoru (PELOD), mekanik
ventilatér endikasyonlari ve glint kaydedildi.

Bulgular: Kirk hasta analiz edildi. Ortanca yaslari VD/VT grubu
icin 53 ay (27-120) WOBp grubu icin ise 58 ay (36-108) idi
(p=0,904). Gruplar arasi PRISM I, PELOD, mekanik ventilasyon
endikasyonlari ve slresi acisindan istatistiksel fark yoktu (p=0,862;
p=0,341; p=0,742 ve 0,277). Takipte VD/VT grubunda 3 (%15)
olguda, WOBp grubunda 5 (%25) olguda ekstlibasyon basarisizligi
saptandi (p=0,459). Ekstlibasyon basarisizligini tahminlemede
kestirim glct VD/VT >0,55 (%71,5 duyarlilik ve %87,5 6zgulluk,
p<0,01), WOBp icin 0,893 (%86 duyarlilik ve %93,3 6zgullik,
p<0,001) idi.

Sonug: Mekanik ventilasyon tedavisi uygulanan kritik hasta
cocuklarda ekstlibasyon basarisizigini belirlemede WOBp daha
6zgll bir parametredir. Bununla birlikte 6lcim tekniginde zorluk ve
kateterlerin pahali olmasi gibi dezavantajlari mevcuttur.

Anahtar Kelimeler: Oli bosluk, solunum is yiikl, ekstiibasyon
basarisi

Abstract

Introduction: It was aimed to compare dead volume-to-tidal
volume ratio (VD/VT) with work of breathing (WOBp) in predicting
extubation failure in critically ill children undergoing mechanical
ventilation treatment in pediatric intensive care unit.

Methods: Fourty patients who underwent spontaneous breathing
test and planned extubation were divided into two groups as VD/VT
and WOBp and were extubated and monitored for 48 hours in the
pediatric intensive care unit. Demographic data including age, gender,
pediatric risk of mortality Il (PRISM 1Il) score, pediatric logistic organ
dysfunction (PELOD) score, indication for mechanical ventilation and
duration of mechanical ventilation were also evaluated.

Results: The median age of the 40 patients was 53 months (27-120)
in VD/VT group and 58 months (36-108) in WOBp group (p=0.904).
There were no significant differences in PRISM Il score, PELOD
score, indication for mechanical ventilation, duration of mechanical
ventilation and admission diagnoses between the two groups
(p=0.862, p=0.342, p=0.742 and p=0.277, respectively). Extubation
failure was detected in 3 (15%) patients in VD/VT group and in 5
(25%) patients in WOBp group (p=0.459). The area under the curve
with respect to predict extubation failure according to VD/VT was
0.868 (71.5% sensitivity and specificity, p<0.01) and WOBp 0.893
(86% sensitivity and 93.3 specificity, p<0.001).

Conclusion: WOBp is a more specific parameter than VD/VT to
predict extubation failure in critically ill children with mechanical
ventilation treatment. However, there are disadvantages such as
difficulty in measurement and of costly catheter.
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Giris

Hayat kurtaran pozitif basin¢li  mekanik  ventilasyon
fizyolojik bir uygulama degildir. Ventilator iliskili pnémoni,
barotravma, volltravma, oksijen toksisitesi, pnémotoraks,
pnodmomediyastinum, endotrakeal tlip tikanmasi ve atelektazi
gibi riskleri tasir.? Bununla birlikte basarisizlikla sonuclanmis,
hastalarin tekrar entlibe edilmesi gerektiren ekstibasyon
denemesi de tipki uzamis entibasyon gibi nozokomiyal
pnomoni sikliginda artis, yogun bakim Unitesinde artmis
mortalite ve morbidite ile iliskilidir."* Hastanin klinik bulgulari
ve yardimcl parametreler dikkatle izlenerek olasi en kisa ve
uygun zamanda mekanik ventilasyon desteginin kademeli
azaltilarak (weaning) ekstibasyon denenmelidir*® Cocuk
yogun bakim Unitelerinde uygulanan weaning ve ekstlibasyon
denemeleri farkliliklar gdstermektedir ve belirlenmis kesin
Olcutler yoktur.>®

Bu calismada kritik hasta ¢cocuklarda ekstiibasyon basarisizhigini
degerlendirmede fizyolojik 6lu  bosluk/tidal hacim orani
(VD/VT) ile hastaya ait solunum is yikd (WOBp) degerinin
6zglnligunun degerlendiriimesi amaglandi.

Gereg ve Yontem

Erciyes Universitesi Tip Fakiltesi, Cocuk Yogun Bakim
Unitesi'nde mekanik ventilasyon ihtiyaci ortadan kalkarak
ekstibe edilmesi planlanan 40 hasta ¢alismaya alindi. Olgular
iki gruba ayrilarak; birinci gruptaki hastalarda (n=20) 6zefageal
balon kateteri takilarak uygun yerlesimi dogrulandiktan sonra
bazal PEEPes ve Pes degerleri kaydedildi. Bu 6lcim igin &zel
yazimi bulunan AVEA™ (Carefusion, Germany) ventilator
kullanildi. Hastanin Pes ve PEEPes degerlerine goére cihaz
tarafindan otomatik olarak WOBp degerleri hesaplandi.
Spontan soluma testi boyunca ekstlbasyon oncesi WOBp
degerleri monitorize edilip kaydedilerek hasta ekstiibe edildi
ve sonrasinda izleme alindi. Bununla birlikte ikinci gruptaki
hastalarda (n=20) es zamanli olarak spontan soluma testi
sirasinda AVEA™ (Carefusion, Germany) ventilatér vollimetrik
kapnografi yardimi ile hastaya ait VD/VT degerleri 6lgtldi ve
ekstlibasyon 6ncesi VD/VT orani kaydedilerek izleme alindi.
Spontan soluma testi basing destek ventilasyon modunda
yarim saat sure ile uygulandi. PEEP degeri 5 cmH,O, PS degeri
entlbasyon tup ¢apina gore; 3-3,5 mm icin 10-12 cmH,0,
4-4,5 mm icin 8 cmH,O, 5 mm ve Uzeri i¢in 5-6 cmH, 0 olarak
ayarlandi.® Ekstlibasyon sonrasi 48 saatlik izlem siiresi boyunca
ekstlibasyon basarisizli§i olan olgular kaydedildi. Ekstlibasyon
sonrasl ilk 48 saat slre ile hastalar kalp tepe atimi, soluk
sayisi, SpO,, kan gazi takip edilerek yeniden entlbasyon orani
degerlendirildi. Yirmi dort saatten kisa sireli entibe olan,
entlbasyon tupinden %20 ve Uzerinde kagak tespit edilen',
intrakardiyak santi olan hastalar ¢alismaya dahil edilmedi.

2

Spontan Soluma Testi Endikasyonlari

- Mekanik ventilasyon uygulamasi gerektiren sebebin ortadan
kalkmasi veya diizelme gdstermesi.

- Enfeksiyonun kontrol altinda olmasi.

- Noromuskdler blokajin ortadan kalkmasi.

- Efektif solunum cabasi belirtileri.

- FiO,=0,5; PEEP <6-8 mmHg.

- En dUstk inotropik ajan gereksinimi (dopamin ve/veya
dobutamin <5 ug/kg/dk).

- ileri metabolik dengesizligin olmamasi
hipokalemi, hipofosfatemi, hipomagnezemi vb.).

(hipokalsemi,

- Biling duizeyi ve kas gliciniin yeterli olmasi.

istatistiksel analiz

istatistiksel degerlendirmede IBM SPSS Statistics 22.0 (SPSS
Inc., Chicago, IL, ABD) programi kullanildi. Frekans dagilimlari
sayl ve ylUzde, sirekli degiskenler (dlcimler) ortalama +
standart sapma seklinde degerlendirildi. Verilerin normal
dagilip dagiimadigi Shapiro Wilk testi yapilarak belirlendi.
Istatistiksel degerlendirmede, ikili gruplarin karsilastirimasinda
normal dagiim goésteren veriler icin Independent Samples
T-testi, normal dagilim géstermeyen veriler icin Mann-Whitney
U testi kullanildi. Kategorik degiskenlerin karsilastiriimasinda
ki-kare testi uygulandi. Kestirim glctnin belirlenmesinde
ROC analizi kullanildi. Sonuglar, anlamlilik p<0,05 dizeyinde
degerlendirildi. Calisma, Erciyes Universitesi Tip Fakdiltesi Etik
Kurulu (tarih: 21/11/2014 karar no: 2014/644) tarafindan
onaylandi.

Bulgular

Tdm hastalarin demografik 6zellikleri ekstlibasyon kararr icin
yapilan dlcim seceneklerine gore gruplandirilarak Tablo 1'de
sunulmustur. Calismaya alinan olgularin ortanca yaslari VD/
VT grubunda 53 ay (27-120) WOBp grubunda ise 58 ay (36-
108) arasinda degismekteydi (p=0,904). VD/VT grubunda
9 kiz, 11 erkek hasta WOBp grubunda ise 5 kiz, 15 erkek
calismaya alindi (p=0,185). VD/VT grubunda PRISM skoru
ortancasi 11 (5-21) ve pediyatrik lojistik organ disfonksiyonu
skoru (PELOD) 12 (1-20) olup WOBp grubunda PRISM skoru
ortanca 10 (2-21), PELOD skoru ortancasi 11 (2-21) olup
istatistiksel fark saptanmadi (p=0,862; p=0,341). Hastalara
mekanik ventilator tedavisi uygulama endikasyonlari 21
(%52,5) olguda respiratuvar, geriye kalan 19 (%47,5) olguda
ise kardiyak, sepsis ve diger nedenlerdi (p=0,742). Mekanik
ventilasyon uygulama endikasyonlari agisindan gruplar
arasinda istatistiksel anlamlilik saptanmadi (p=0,742).
Ekstlibasyon sonrasi takipte VD/VT grubunda 3 (%15)
hasta WOBp grubunda ise 5 (%25) hastada ekstibasyon
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basarisizligi saptandi (p=0,459). Calismaya alinan olgularin
Olclim  secenekleri ve mekanik ventilasyon uygulama
endikasyonlarina gére analizi Tablo 2'de sunulmustur. ROC
analizi ile incelendiginde VD/VT grubunda ekstibasyon
basarisizhigini dngérmede kestirim glct VD/VT >0,55 iken
WOBp grubunda ekstlibasyon basarisizligini dngdérmede
kestirim glci WOBp degeri >0,54 joule/kg olarak tespit
edildi. Her iki gruba ait kestirim glcl degerlerinin ayrintili

analizi Sekil 1, Sekil 2 ve Tablo 3’te verilmistir.

Tablo 1. Calismaya alinan olgularin demografik 6zellikleri

VD/VT WOBp p
Yas (ay)* 53 (27-120) 58 (36-108) 0,904
Cinsiyet, n (%)
Kiz 9 (45) 5 (25)
0,185
Erkek 11 (55) 15 (75)
PRISM* 11 (5-21) 10 (2-21) 0,862
PELOD* 12 (1-20) 11 (2-21) 0,341
Mekanik ventilasyon endikasyonlari, n (%)
Respiratuvar 11 (55) 10 (50)
Sepsis 6 (30) 4 (20)
. 0,742
Kardiyak 2 (10) 4 (20)
Diger 1(5) 2 (10)
Ekstlibasyon basarisizligi, 3(15) 5 (25) 0,459
n (%)
PELOD: Pediyatrik lojistik organ disfonksiyonu skoru, PRISM: Pediatrik mortalite
riski skoru, *Ortanca (en disik-en yiiksek), VD/VT: Oli bosluk/tidal hacim, WOBp:
Solunum is yiki

Tablo 2. Calismaya alinan olgularin ekstiibasyon 6ncesi klinik

analizi
VD/VT WOBp p

Mekanik ventilasyon suresi (glin)* 11 (6-25) 14 (5-24) 0,277
Mekanik ventilasyon parametreleri

PS (cmH,0) 7,5%1,6 7,35+1,7 0,69

PEEP (cmH,0) 5,4+0,68 7,35+0,75 0,42

Tidal voliim (mL/kg) 6,5#1,09  595+1,14 0,09

Kompliyans (mL/cmH,0/kg) 0,88+0,41 0,85+0,36 0,34
SpO; (%) 91,6+1,8 90,9+1,7 0,19
Kalp tepe atimi (dakika) 131+11,5 12712 0,56
Solunum sayisi (dakika) 3446,2 30,65 0,102
*Ortanca (en diisiik-en ylksek), VD/VT: Olii bosluk/tidal hacim, WOBp: Solunum is
yuku

Tablo 3. Olii bosluk/tidal hacim ve solunum is yiikii degerlerinin

ROC analizi sonuglan

Degisken AUC  Duyarhlik Ozgiillik p
VD/VT 0,868 71,5 87,5 <0,01
WOBp 0,893 86 93,3 <0,001

VD/VT: Olii bosluk/tidal hacim, WOBp: Solunum is yiikii

Tartisma

Ekstlbasyon  basarisizigl  nedenleri yetersiz  solunum
eforu (dUstk tidal volim), solunum kaslarinda artmis is
yUkine dayanamama ve vyetersiz solunum dlrtlsu ile
kendi kendine solumanin sdrdirilmesinde basarisizliktir.
Mekanik ventilasyon destegi gereken hastalarin %2-20'sinde
ekstlibasyon basarisizligi rapor edilmistir”  Calismamizda
ekstibasyon basarisizigi literatlr ile uyumlu olmakla birlikte
Ust sinira yakindi. Bu durumun hasta sayimizin az olmasi ile
iliskili oldugunu distinmekteyiz.
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Sekil 1. Oli bosluk/tidal hacminin ekstlibasyon basarisi ile iliskili ROC egrisi
VD/VT: Olii bosluk/tidal hacmi

WOBp

100 +~

80 -

60 |

40 |

Duyarhhk

20 H

0 20 40 60 80 100
1- Ozgiilliik

Sekil 2. Olii bosluk/tidal hacminin ekstiibasyon basarisi ile iliskili ROC egrisi
WOBp: Solunum is y(ki
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Mekanik ventilatdrde kalis stiresinin kisaliginin nemi bilinmekle
birlikte literatlrde cocuklarda weaning sureci ile ilgili kesin bir
rehber veya uygulama bulunmamaktadir.”" Leclerc ve ark.*
39 cocuk hastada ekstlibasyon basarisini degerlendirmede
“komplians, rezistans, oksijenizasyon, basing (KROB) ve hizli
ylzeyel solunum (RSB) indekslerini karsilastirmislardir* Bu
calismada %89,7 hasta basari ile ekstibe edilmesine ragmen
KROB indeks ve RSB'nin ekstiibasyon basarisini tahmin etmede
spesifik belirtecler olmadigini bildirmislerdir. Nascimento ve
ark.'? ise spontan soluma testinin ekstibasyon basarisizigini
ongoérmede yeterli olmadigini belirtmislerdir.

Volimetrik  kapnograf vyardimi ile 06lcimU  yapilabilen
VD/VT orani da ekstlibasyon basarisini dngoérmek icin
kullanilmaktadir.” Riou ve ark.”™ 42 cocuk hastada ozellikle
VD/VT =0,55 oraninin ekstlibasyon basarisini  tahmin
etmede glglU bir belirte¢ oldugu ve bu dlclte gére %90,1
hastada olumlu sonug¢ aldiklarini bildirmislerdir. Gonzalez-
Castro ve ark." ise 76 cocuk hastada ekstlibasyon basarisini
degerlendirmede VD/VT oranini 0,58 ve testin duyarliigini
%88,24, 6zgUulligunl ise %84,75 olarak bildirmislerdir. Bizim
calismamizda da orneklem sayimiz az olmasina ragmen
ekstlbasyon basarisizligi  tahminlemede VD/VT >0,55
degerinin duyarlihd %71,5 ve 6zgllligu ise %87,5 olarak
tespit edildi.

Diger yandan hastanin solunum eforu ve bunu etkileyecek
hava yolu direnci, akciger ve gogus duvari elastansi gibi
WOBp belirleyen parametrelerin tespitine ydnelik calismalar
glnUmuzde oldukga fazladir. Tim bunlar mekanik ventilatér
sliresini kisaltma ve ekstlbasyon basarisini arttirmaya yonelik
calismalar seklinde olup halen birbirlerine olan Ustinligu
kanitlanamamistir. Pes solunum eforunu ve solunum WOBp
Olcmede altin standart olarak gosterilmektedir. Mekanik
ventilasyon slrecinde solunum kas aktivitesi degerlendirmesi,
asiste ventilasyon sirasinda senkronizasyon ve akut
respiratuvar distres hastalarinda PEEP titrasyonu gibi pek
cok durumda vyararli bir olcim oldugu gosterilmistir.>'>
Ekstlbasyon strecinde kullanimi ise solunum mekaniklerinde
veya kas aktivitesindeki bozulmalari hizlica fark edip ona
yonelik mdidahale sansi tanimasidir. Jubran ve Tobin'®
ventilatérden ayrilma sirecinde RSB indekse gdre Pes'de
daha 6nemli degisiklikler oldugunu gostermislerdir. Biz de
calismamizda WOBp degerlendirmesi icin Pes Olciminden
faydalandik.

WOBp mekanik ventilatér tedavisinin  uzamasina, altta
yatan hastaliga bagl artmis olarak saptanabilir. Ekstlibasyon
basarisini 6n gérmede WOBp degerleri icin ¢cok net veriler
henlz bulunmamaktadir. Ayrica WOBp 6lgtimi 6zel deneyim
gerektirmektedir. Diger taraftan Levy ve ark." ise mekanik
ventilasyon tedavisi uygulanan hastalarda WOBp degerlerinin
Olciminln tek basina yeterli olmadigini bildirmislerdir. Bu
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acgidan calismamizin WOBp 6lciminin ekstlbasyon basarisini
on goérmede onemli ipuclarl verebilecedi dustincesindeyiz.
Total ekstlibasyon basarisini degerlendirmede ise WOBp
degerini olarak duyarlilik %86, 6zgullik ise %93,3 olarak
hesapladik (p>0,54).

Sonug

Sonug olarak, WOBp degeri VD/VT oranina gore ekstibasyon
basarisini  tahminlemede daha spesifik bir belirtec gibi
gorinmekle birlikte 6lcim icin her hastada Ozel kateter
gerektirmesi ve bu kateterlerin pahali olusu gibi dezavantajlari
bulunmaktadir. Diger yandan ekstlibasyon basarisizligini daha
net 6ngdren belirteclerin bulunabilmesi icin, genis olgu serileri
iceren daha cok belirtecin karsilastirildigi calismalara ihtiyag
oldugu kanaatindeyiz.

Etik
Etik Kurul Onayr: Calisma icin Erciyes Universitesi Tip

Fakdltesi Etik Kurulu (tarih: 21/11/2014 karar no: 2014/644)
onay! alinmistir.

Hasta Onayi: Calisma igin hastalarin ebeveynlerinden
bilgilendirilmis onam formu alinmistir.

Hakem Degerlendirmesi: Editorler kurulu tarafindan

degerlendirilmistir.

Yazarlik Katkilari

Cerrahi ve Medikal Uygulama: N.UT, BNA., Konsept: B.N.A.,
M.H.P, Dizayn: BIN.A., M.H.P, Veri Toplama veya isleme:
N.UT, B.N.A., Analiz veya Yorumlama: B.N.A., M.H.P, Literatiir
Arama: N.U.T,, Yazan: N.U.T.

Cikar Catismasi:
bildirilmemistir.

Yazarlar tarafindan c¢ikar catismasi

Finansal Destek: Bu calisma Erciyes Universitesi BAP Kurulu
tarafindan desteklenmistir.

Kaynaklar

1. Newth CJ, Venkataraman S, Willson DF Meert KL, Harrison R , et
al. Weaning and extubation readiness in pediatric patients. Pediatr
Crit Care Med. 2009;10:1-11.

2. Santschi M, Gauvin F Hatzakis G, Lacroix J, Jouvet P Acceptable
respiratory physiologic limits for children during weaning from
mechanical ventilation. Intensive Care Med. 2007;33:319-25.

3. Farias JA, Alia |, Retta A, Olazarri F, Fernandez A, et al. An evaluation
of extubation failure predictors in mechanically ventilated infants
and children. Intensive Care Med. 2002;28:752-7.

4. Leclerc F; Lecine T, Riou Y, Grandbastien B, Noizet O, et al. [Multi-
parameter indices of weaning from mechanical ventilation in
children]. Rev Mal Respir. 2002;19:53-61.

5. Bellani G, Pesenti A. Assessing effort and work of breathing. Curr
Opin Crit Care. 2014,;20:352-8.



Ulgen Tekerek ve ark.
Kritik Cocuk Hastada Ekstubasyon Basarisizligi

10.

11.

Perren A, Brochard L. Managing the apparent and hidden
difficulties of weaning from mechanical ventilation. Intensive Care
Med. 2013;39:1885-95.

Bellani G, Mauri T, Coppadoro A, Grasselli G, Patroniti N, et al.
Estimation of patient's inspiratory effort from the electrical activity
of the diaphragm. Crit Care Med. 2013;41:1483-91.

Riou Y, Chaari W, Leteurtre S, Leclerc F Predictive value of the
physiological deadspace/tidal volume ratio in the weaning process
of mechanical ventilation in children. J Pediatr (Rio J). 2012,88:217-
21.

Kalkan G, Akkuzu E. Cocuklarda Temel Mekanik Ventilasyon.
Turkiye Cocuk Hast Derg. 2017;4:289-97.

Main E, Castle R, Stocks J, James |, Hatch D. The influence
of endotracheal tube leak on the assessment of respiratory
function in ventilated children. Intensive Care Med.
2001,27:1788-97.

Kneyber MCJ, de Luca D, Calderini E, Jarreau PH, Javouhey E, et al.
Recommendations for mechanical ventilation of critically ill children
from the Paediatric Mechanical Ventilation Consensus Conference
(PEMVECC). Intensive Care Med. 2017;43:1764-80.

12.

13.

14.

15.

16.

17.

Nascimento MS, Rebello CM, Vale LAPA, Santos E, Prado CD.
Spontaneous breathing test in the prediction of extubation failure
in the pediatric population. Einstein (Sao Pulo). 2017;15:162-6.

Riou Y, Leclerc F Neve V, Dupuy L, Noizet O, et al. Reproducibility
of the respiratory dead space measurements in mechanically
ventilated children using the CO2SMO monitor. Intensive Care
Med. 2004,30:1461-7.

Gonzalez-Castro A, Suarez-Lopez V, Gomez-Marcos V, Gonzalez-
Fernandez C, Iglesias-Posadilla D, et al. [Utility of the dead space
fraction (Vd/Vt) as a predictor of extubation success]. Med
Intensiva. 2011;35:529-38.

Argod J, Pepin JL, Smith RR Levy P Comparison of esophageal
pressure with pulse transit time as a measure of respiratory effort
for scoring obstructive nonapneic respiratory events. Am J Res Crit
Care Med. 2000;162:87-93.

Jubran A, Tobin MJ. Passive mechanics of lung and chest wall in
patients who failed or succeeded in trials of weaning. Am J Respir
Crit Care Med. 1997;155:916-21.

Levy MM, Miyasaki A, Langston D. Work of breathing as a
weaning parameter in mechanically ventilated patients. Chest.

1995;108:1018-20.



Ozgiin Arastirma / Research Article I

DOI: 10.4274/cayd.43534
J Pediatr Emerg Intensive Care Med 2018;5:6-9

Amonyum Bifloriir Zehirlenmesi: Sekiz Yillik Deneyimlerimiz
Ammonium Bifluoride Poisoning: Our Eight-year Experiences

© Serkan Ozsoylu, ® Basak Akyildiz, ® Adem Dursun

Erciyes Universitesi Tip Fakiiltesi, Cocuk Yogun Bakim Unitesi, Kayseri, Tiirkiye

Giris: Amonyum biflorlr (ABF) zehirlenmesinin klinik etkilerini,
tedavi seceneklerini ve prognozunu tartisiimasi amaglandi.
Yontemler: 2009 Ocak-2017 Ekim aylari arasinda ABF zehirlenmesi
nedeniyle hastanemize kabul edilen hastalarin tibbi kayitlarini geriye
dénik olarak incelendi. Demografik veriler (yas, cinsiyet, hastaneye
gelene kadar gecen sire), klinik takip, tedavi ydontemleri ve tedaviye
cevaplari her hasta icin degerlendirildi.

Bulgular: Hastaneye varis anindaki medyan kalsiyum degeri 9,26 mg/
dL (en dustk-en yuksek: 4,6-10,9 mg/dL) olup cocuk yogun bakim
Unitesinde bakilan kalsiyjum degerlerinin medyani 6,44 mg/dL (en
duslk-en yiksek: 2-9,2 mg/dLl) idi. Hastalardan ikisi (%25) kalsiyum
glukonat inflizyonunu uygun tedavi dozunda almamaktaydi. Bu iki
hasta da farkli yogun bakimlarda yatmaktaydi (anestezi yogun bakim
ve cocuk cerrahi yogun bakim). Ventrikller disritmileri bulunan ve
konflize halde olan 4 hastaya oral kalsiyum laktat (500 mg/kg/24 h)
verildi. ABF'nin letal toksik etkileri gériilmesine ragmen, oral kalsiyum
laktat tedavisinden sonra 4 hastadan 3'U yasadi. ABF zehirlenmesi
nedeniyle hastanemize kabul edilen 8 hastadan 3'l (%37,5) oldU.
Sonug: Her ne kadar nadir olarak goziikse de bu ¢alisma literattirdeki
en genis olgu sayisina sahip calismadir. Calismada damar ici kalsiyum
glukonat inflzyonuna ek olarak ylksek doz oral kalsiyum laktat
verdigimiz hastalarda hayati tehdit eden ventrikiler disritmiler
gelismesine ragmen, bu hastalarin %75'i hayatta kaldi. Biz bu
durumun ABF zehirlenmelerinde artmis yasamda kalim ile iliskili
oldugunu distinmekteyiz. Ylksek doz oral kasiyum laktat tedavisiyle
ilgili daha ileri arastirmalar gerekmektedir.

Anahtar Kelimeler: Amonyum florir, zehirlenme, kalsiyum laktat,
disritmi

Abstract

Introduction: The aim of the study was to discuss clinical effects,
treatment options and outcomes of pediatric ammonium bifluoride
(ABF) poisoning.

Methods: This study was designed as retrospective case series. We
analyzed the medical records of children who were hospitalized for
ABF poisoning between January 2009 and October 2017.

Results: The median calcium level on arrival to the hospital was 9.26
mg/dL (minimum-maximum: 4.6-10.9). The median calcium level 2
hours after arrival was 6.44 mg/dL (minimum-maximum: 2-9.2). One
patient arrived at the hospital within 3 hours after poisoning and
the calcium level on arrival was 4.8 mg/dL. It means that the time
elapsed between ABF ingestion and hospital arrival is one of the
most important prognostic factors for survival. In our practice, we
start 25-75 mg/kg calcium gluconate infusion for hypocalcemia. In
our two cases inappropriate dose of calcium gluconate infusion was
given to the patients (5 mg/kg in one and 20 mg/kg in the other
patient) and both of them died.

Conclusion: Although it is a rare condition, this study probably
represents the largest sample of patients with pediatric ABF
poisoning. Patients, who received oral calcium lactate therapy
in addition to intravenous calcium therapy, survived despite the
presence of life-threatening ventricular dysrhtymias. We assume that
oral calcium lactate therapy was associated with improved survival
in ABF toxicity. Future studies on oral calcium lactate therapy and its
effects on the survival are needed.

Keywords: Ammonium bifluoride, poisoning, calcium lactate,
dysrhtymias

Giris

Amonyum biflortr (ABF), metallerin daha fazlaislenmesinden énce
temizlenmesi ve asindirilmasi icin kullanilan bir materyaldir. ABF
zehirlenmesi nadir bir durum olmakla birlikte tani ve tedavisinde

gecikildigi takdirde 6lime neden olabilir. Toksik dozlarda ABF
kusma, hipersalivasyon, konfiizyon, hipokalsemi ve buna bagli

elektrokardiyografik degisiklikler ile ventrikiler disritmilere neden
olur.” Ne yazik ki bu disritimler genellikle kalsiyum inflizyonlarina
ve defibrilasyona direnclidir.2* Kalsiyum laktat ¢dzeltileri ile gastrik
yikama, gastrointestinal sistemdeki ABF'yi baglar.

Florlr absorbe edildiginde, kalsiyjum metabolizmasi ve enzim
mekanizmalarina midahale eden dogrudan bir hlicresel zehir
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haline gelir. Kalsiyum, florGr ile kalsiyum florir olusturmak Gizere
baglanir ve hipokalsemiye neden olur. Anlamli hipokalsemi,
ozellikle hipomagnezemi ile birlestiginde, disritmilere (6zellikle
de ventrikller fibrilasyon) neden olabilir. Flortr iyonlari, Na +,
K + - ATPaz gibi cesitli enzim sistemlerini inhibe eder; bu da,
eritrosit icinde bulunan potasyumun hticre disina birakilmasi
yoluyla hiperkalemiye yol acabilir®> Olusan hiperkalemi de
disritmi gelisimine katkida bulunur.3#

Florr iyonlari ayni zamanda adenil siklaz ve asetilkolinesterazi
inhibe eder. Asetilkolinesterazin inhibisyonu, ortaya cikan
fazla asetilkolin  nedeniyle gastrointestinal irritasyon
bulgulari olan kusma ve ishali agiklar.® Literatlrde, hidroflorik
aside maruziyetin elektrolit degisiklikleri ile iliskili ritim
bozukluklarina, kardiyovaskuler kollapsa ve ani 6lime yol
acabilecedi gosterilmistir” Cogu olguda, ciddi kardiyak
komplikasyonlar maruziyetten sonraki ilk 24 saat icinde
ortaya ¢ikar.

Bu calismada ABF zehirlenmesinin klinik etkilerini, tedavi
seceneklerini ve prognozu degerlendirilmistir.

Gerec ve Yontem

2009 Ocak-2017 Ekim aylari arasinda ABF zehirlenmesi
nedeniyle hastanemize kabul edilen hastalarin tibbi kayitlarini
geriye déniik olarak incelendi. Erciyes Universitesi Tip Fakiiltesi
Etik Kurul Komitesi'nden etik kurul onayr alinmistir (tarih:
16/06/2017, karar no: 2017/320). Demografik veriler (yas,
cinsiyet, hastaneye gelene kadar gecen sire), klinik takip,
tedavi yontemleri ve tedaviye cevaplari degerlendirildi.

istatistiksel Analiz

Verilerin istatistiksel analizi Statistical Package for the Social
Sciences (SPSS) 22.0 paket programinda vyapildi. TUm
degiskenlere oncelikle Shapiro-Wilk testi uygulanarak normal
ya da anormal dagilim olup olmadigi belirlendi. Normal
dagilimi olmayan degiskenler medyan ve en dislk-en yuksek,
kategorik degiskenler sayi (%) olarak belirtildi.

Bulgular

2009 Ocak-2017 Ekim aylarn arasinda ABF zehirlenmesi
nedeniyle hastanemize kabul edilen 8 olgu geriye dontk olarak
degerlendirildi. Sekiz hastanin 3’0 kiz (%37,5), 5'i (%62,5)
erkekti. Yaslarinin medyan degeri 32 (en dUsuk-en ylksek: 20-
96) ay idi. Tim ebeveynler ABF'yi ylizey temizleyicisi olarak
kullanmaktaydi. Hastalarin hepsi ylzey temizleyicisi olarak
kullanilan, kokusuz olmasi ve rengi nedeniyle suya benzeyen
bu sy istemsiz olarak almislardi. Butin aileler ylzey
temizleyici sisesini (zehirlenmeye neden olan, ABF iceren)
yanlarinda getirmislerdi. Hastalarin hicbirinde alinan ABF
miktari belirlenemedi. Hastalarin ABF alimindan hastaneye
gelmelerine kadar gecen stirenin medyan degeri 60 (en dusuk-
en yuksek: 15-360) dakika idi. Baslangicta en sik gorilen
semptom kusma olarak saptandi. Hastalarin 5'inde (%62,5)
konflizyon hali mevcuttu.

Hastaneye varis anindaki medyan kalsiyum degeri 9,26 mg/
dL (en dustk-en ylksek: 4,6-10,9 mg/dL) olup ¢ocuk yogun
bakim Unitesinde bakilan kalsiyjum degerlerinin  medyani
6,44 mg/dL (en disUk-en yudksek: 2-9,2 mg/dL) olarak
saptandi (Tablo 1). Hastalardan ikisi (%25) farkli yogun bakim
Unitelerinde yatmakta olup, uygun kalsiyum glukonat tedavisi
almadiklar tespit edildi (anestezi yodun bakim ve cocuk
cerrahi yogun bakim).

Ventriktler disritmileri bulunan ve konflize halde olan 4
hastaya damar ici kalsiyum glukonat tedavisinin yaninda oral
kalsiyum laktat (500 mg/kg/24 saat) verildi. ABF'nin letal
toksik etkileri (ventrikller aritmiler) gdzikmesine ragmen,
oral kalsiyum laktat tedavisinden sonra bu 4 hastadan 3'U
yasadi. ABF zehirlenmesi nedeniyle hastanemize kabul edilen
8 hastadan 3'U (%37,5) oldu (Tablo 2).

Tartisma

Korozif bir kimyasal olan ABF'ye maruziyet deride tahrise
ve olasi kalict g6z hasarina neden olabilir> Hastanin oral
yoldan aldigi ABF'nin miktarini éngérmek olanaksiz olup,

Tablo 1. Hastalarin demografik ve klinik 6zellikleri

Cinsiyet Yas (ay) ;-'Ijaasltia\kr:;ye ulasma zamani

Olgu 1 E 24 15

Olgu 2 E 38 60

Olgu 3 K 96 15

Olgu 4 E 20 30

Olgu 5 K 30 360

Olgu 6 E 28 120

Olgu 7 K 64 180

Olgu 8 E 34 60

E: Erkek, K: Kadin, CYBU: Cocuk yogun bakim nitesi

Acile basvurudaki serum CYBU’'deki serum
kalsiyum degeri (mg/dL) kalsiyum degeri (mg/dL)
10,8 58

10,9 8,1

8,0 4,7

10,2 8,6

9,4 9,2

9,1 71

4,8 2,6

4,6 2,0
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bu nedenle hastayl semptomlara gore tedavi etmek yoluna
gidilmelidir. Toksik ve letal dozlarda ne yazik ki hayati tehdit
eden ve standart tedavilere cevap vermeyen ventrikiler
disritmiler ortaya c¢ikabilir* Bu calismada hastalarin 6'sinda
(%75) ventriktler disritmi (ventrikiler fibrilasyon) saptandi
ve bunlardan 3G (%50) 6ldi. Alti hastaya da defibrilasyon
uygulandi. Ventrikdler disritmileri bulunan ve konflize halde
olan 4 hastaya damar ici kalsiyum glukonat tedavisinin yaninda
oral kalsiyum laktat (500 mg/kg/24 saat) verildi. ABF'nin
letal toksik etkileri g6ziikmesine ragmen, oral kalsiyum laktat
tedavisinden sonra bu 4 hastadan 3'U yasadi.

Hayvan modelleri Uzerinde vyapilan c¢alismada flordr
inflzyonundan 60 dakika sonra serum kalsiyum seviyelerinin
distigu saptanmistir® Bizim sonuclarimiz da literatlrdeki bu
calismayla benzerlik géstermekteydi. Yapilan ¢alismalarda 4 ila
8,4 mg/kg dozunda alindiginda gastrointestinal semptomlara,
10 mg/kg ve Uzeri dozlarda ventrikiler aritmilere ve 6lime
neden oldugu gosterilmistir® Hastaneye varis anindaki
medyan kalsiyum degeri 9,26 mg/dL (en duslk-en ylksek:
4,6-10,9) olarak saptanmis iken cocuk yogun bakim Unitesinde
bakilan kalsiyum degerlerinin medyani 6,44 mg/dL (en dusuk-
en yuksek: 2-9,2) olarak belirlendi. ABF alimindan 3 saat
sonra hastaneye bagvuran hastanin gelis kalsiyum degeri
4,8 mg/dL olarak saptandi ve damar ici kalsiyum glukonat
ve oral kalsiyum laktat tedavisi verilmesine ragmen hasta
0ldi. Bu da ABF alimindan hastaneye ulasana kadar gecen
strenin de prognozda ¢ok dnemli bir faktér oldugunu ortaya
koymaktadir. Ventrikller disritmileri bulunan ve konflze
halde olan 4 hastaya damar igi kalsiyum glukonat tedavisinin
yaninda oral kalsiyum laktat (500 mg/kg/24 saat) verildi. Sekiz
hastanin 5'inde hipokalsemi olup diger 3'lGnde hipokalsemi
olmamasinin nedenini de hastaneye varis siresinden daha
cok alinan dozla iliskilendirdik. Clnkl 6 saat sonra hastaneye
basvuran hastada hipokalsemi gdzlenmezken 15. dakikada
hastaneye basvuran hastada hipokalsemi saptanmistir.

GUnluk pratigimizde hipokalsemik hastalarda kalsiyum
glukonat inflizyonunu 25-75 mg/kg (hipokalseminin siddetine
gbre) dozunda baslamaktayiz. Uygunsuz dozda kalsiyum
glukonat inflzyonu (20 mg/kg/gin) verilen 2 olgunun da

Tablo 2. Hastalara verilen tedaviler ve prognozlari

Kalsiyum glukonat Kalsiyum laktat  Prognoz

infizyonu (mg/kg/giin)  (mg/kg/giin)
Olgu 1 100 500 mg/kg Yasadi
Olgu 2 65 500 mg/kg Yasadi
Olgu 3 50 %] Eksitus
Olgu 4 50 (%) Yasadi
Olgu 5 25 @ Yasadi
Olgu 6 75 500 mg/ kg Yasadi
Olgu 7 20 500 mg/ kg Eksitus
Olgu 8 20 @ Eksitus

Olmesi kalsiyum tedavisinin stirecte ne kadar dnemli oldugunu
gozler onine sermektedir. Olson'in® yaptid bir calismada
hastaneye gelmeden &nce kalsiyum iceren antiasitlerin
(kalsiyum karbonat) verilmesinin gastrik pH'yr ylkselterek
serbest  florlrin  baglanmasina, boylece de florlrin
absorbsiyonunun azalmasina neden oldugu gdsterilmistir.
Hatta antiasitlerin bulunamadidi durumlarda kalsiyumdan
zengin (sut vb.) Urdnlerin verilerek florlriin baglanabilecegini
belirtmistir.

Oral kalsiyum laktat verdigimiz hastalarin hastaneye
varis sureleri sirasiyla 15, 60, 120 ve 180 dakikaydi. 180.
dakikada hastaneye varan hasta o6lurken, diger hastalarimiz
yasamislardi. Olgu 7'nin (180. dakikada hastaneye varan
hasta) hastaneye basvuru anindaki kalsiyum degeri 4,7 mg/
dL olup bu hastamizda ABF'nin sistemik etkileri dnceden
gbzlenmeye basladigindan verilen oral kalsiyum laktatin
florlr iyonlarini gastrointestinal sistemde baglayamadigini ve
tedaviye bir katkisi olmadigini distinmekteyiz. Diger 3 hastada
etkili olmasinin nedeni de gastrointestinal sistemden absorbe
olmadan muidahale edebilme sansimizin olmasiydi.

Calismanin Kisithhklar

Bu calismada baz sinirliliklarimiz olmustur. Hastalarin ne
kadar ABF ictiklerini veya ne kadar ABF'ye maruz kaldiklarini
bilmiyoruz.

Sonug

Her ne kadar nadir olarak gézlkse de bu calisma literatirdeki
en genis olgu sayisina sahip calismadir. Calismada damar ici
kalsiyum glukonat inflizyonuna ek olarak yiksek doz oral
kalsiyum laktat verdigimiz hastalarda hayati tehdit eden
ventrikller disritmiler gelismesine ragmen, bu hastalarin
%75'i hayatta kaldi. Biz bu durumun ABF zehirlenmelerinde
artmis yasamda kalim ile iliskili oldugunu dustinsek de yiksek
doz oral kalsiyum laktat tedavisiyle ilgili daha ileri arastirmalar
gerekmektedir.
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Abstract

Introduction: The aim of this study was to identify demographic
and clinical characteristics of patients who were subjected to plasma
exchange (PE) at our unit, and to investigate the effect of these
factors on treatment outcome and patient prognosis.

Methods: Demographic, clinical and laboratory data of patients who
were subjected to PE between January 2012 and August 2015 were
obtained from the hospital information system, medical records and
the records of apheresis unit.

Results: Plasma exchange was performed in 40 patients for 168
times throughout the study. The median age of the patients was
9.4 (range: 1.5-17.3) years, with a male/female ratio of 1.35. Of
the patients, 47.5% had an underlying disease. The most common
comorbidity was malignancy. The most common indication for PE was
sepsis-related multiple organ failure (n=19, 47.5%). The mortality rate
was higher in patients with an underlying chronic disease, compared
to those without (25% and 7.5%, respectively). No life-threatening
complication associated with the apheresis procedure was observed.
Conclusion: Our results suggest that PE can be safely performed
in children. It seems that indication for PE and the presence of
underlying diseases are affecting the mortality rate.

Keywords: Plasma exchange, critical patient, child

Giris: Bu calismanin amaci Unitemizde plazma degisimi (PD)
uygulanan hastalarin demografik ve klinik 6zelliklerinin belirlenmesi,
tedavi sonuclari ve hasta prognozlari ile bunlara etki eden faktorlerin
arastirilmasidir.

Yontemler: Ocak 2012 - Adustos 2015 tarihleri arasinda PD
uygulanan hastalara ait demografik, klinik ve laboratuvar veriler
hastane otomasyon sistemi, hasta dosyalari ve aferez (Unitesi
kayitlarindan elde edildi.

Bulgular: Calisma siresinde 40 hastaya toplam 168 defa PD
uygulanmisti. Hastalarin ortanca yasi 9,4 (1,5-17,3) yil, erkek/kiz
orani 1,35 idi. Olgularin %47,5"i altta yatan bir hastaliga sahipti.
En sik komorbid hastalik malignite idi. En sik PD endikasyonu sepsis
iliskili coklu organ yetmezlIigi (19 hasta, %47,5) olarak bulundu. Altta
yatan kronik bir hastaligi olanlarda 6lim orani olmayanlara gore
daha yUksekti (sirasi ile %25 ve %7,5). Hicbir hastada aferez islemi
ile iliskili yasami tehdit edici bir komplikasyon gelismemisti.

Sonug:  Sonuglarimiz - PD'nin ¢ocuk  hastalarda  glvenle
yapilabilecegini géstermektedir. Mortaliteyi etkileyen iki temel faktor
PD endikasyonu ve altta yatan hastalik varligi olarak bulunmustur.
Anahtar Kelimeler: Plazma degisimi, kritik hasta, ¢cocuk

Introduction

Plasma exchange (PE) is the process in which plasma is
exchanged with externally administered plasma or albumin
for treatment purposes.' It is one of the most common
methods of therapeutic apheresis, and it can be life-saving
in appropriate indications. In 2013, the American Society
for Apheresis (ASFA) updated indications for therapeutic
apheresis and classified them into four categories.” In addition
to the ASFA guidelines, the majority of the existing data on PE

have been obtained from adult studies. Although studies are
limited,? experiences obtained from children indicate that PE
is reliable in case of appropriate indications.> Implementation
of PE in pediatric intensive care units (PICUs) has increased
lately. Furthermore, many diseases and conditions have been
reported which are not included in the ASFA categories, but
the efficacy of therapeutic apheresis has been presented as
case reports or series.*” The aim of this study was to identify
demographic and clinical characteristics of patients who were
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subjected to PE in the PICU at a tertiary university hospital and
to evaluate treatment indications, the efficacy and outcome
of treatment, and patient prognosis.

Materials and Methods

The study was performed in the 200-bed children hospital
of our university. A retrospective analysis was performed in
patients who were subjected to PE between 01.01.2012 and
15.08.2015 in the PICU. Patient data were obtained from
medical record of the patients, the hospital information system,
and from the apheresis unit files. Approval for the study was
obtained from the local ethics committee (2015/363). The
study was conducted in accordance with the principles of the
Declaration of Helsinki.

In all patients, indications for PE were determined by a
committee including the staff of PICU, apheresis unit and
departments related to the primary disease if present. The
procedure was carried out using the Spectra Optia apheresis
device. Acid-citrate-dextrose (ACD) solution was used in all
procedures as an anticoagulant. Replacement with fresh
frozen plasma (FFP) was performed for indications such as
sepsis and hemophagocytic lymphohistiocytosis (HLH), or in
the presence of bleeding-causing comorbid diseases such as
malignancies or aplastic anemia. Either FFP or albumin was
chosen in the remaining patients. Dialysis catheter, placed in
a central vein according to age and weight of patients, was
used for the procedures.

The age, sex, PICU diagnosis, underlying disease if present, PE
indication, number of procedures, complications associated
with the procedure, and prognosis of the patients were
recorded. Mean + SD was given for numerical data and
number and percent were given for nominal data. Deaths
occurred within seven days after the procedure were recorded
as PE-associated mortality.

Results

Plasma exchange was performed in 40 patients for 168 times
throughout the study. Clinical and demographic characteristics
of the patients are demonstrated in Table 1.

The most common indications for PE were sepsis-related
multiple organ failure (MOF) and HLH. Most of the patients
had indications from ASFA Il category (n=22) (Table 2).

Complications developed during a total of 18 sessions. The
procedure was terminated in three of these. The most common
complications were allergic reactions against blood products
and catheter occlusion. Two of the complications which led
to termination of the procedure were catheter occlusion,
while the other one involved allergic reaction which occurred

as shivering and respiratory distress. No life-threatening
complication associated with the apheresis procedure was
reported to develop in any of the patients (Table 3).

The mortality rate on the 28" day of our study was 37.5%.

Procedure-related mortality rate was 32.5% (n=13), and 10 of
these 13 patients had an underlying chronic disease.

Three patients had no comorbid disease, and only one session
of PE was carried out in two of them. The mortality rate was
found to be higher in patients with comorbidity, compared to

Table 1. Clinical and demographic characteristics of the patients

Age (year) [median (minimum-maximum)] 9.4 (1.5-17.3)

Male [number (%)] 23 (57.5%)

Comorbid disease [number (%)] 19 (47.5%)
Malignancy (ALL, AML, Wilms tm) 14 (74.0%)

CHARGE syndrome 1(5.2%)
Chronic renal failure 1(5.2%)
Chronic granulomatous disease 1(5.2%)
Sarcoidosis 1(5.2%)
Thalassemia major 1(5.2%)

Diagnosis on PICU admission [number (%)]
Sepsis related multipple organ failure 19 (47.5%)
Hemophagocytic lymphohystiocytosis 9 (22.5%)

Encephalopathy 4 (10%)

Guillain-Barre syndrome 2 (5.0%)
Myasthenic crisis 2 (5.0%)
Thrombotic microangiopathy, HSCT associated 2 (5.0%)
Aplastic crisis 1(2.5%)
Atypical hemolytic uremic syndrome 1(2.5%)

ALL: Acute lymphoblastic leukemia, AML: Acute miyeloid leukemia, HSCT:
Hematopoetic stem cell transplantation, PICU: Pediatric intensive care units

Table 2. Indications for PE and ASFA categories

Cases Case number Sessions ASFA
(n,%) (n,%)

Sepsis related MOF 19 (47.5%) 66 (39.3%) Il

Hemophagocytic 9 (22.5%) 44 (26.1%) *

lymphohystiocytosis

Guillain-Barre syndrome 2 (5%) 11 (6.5%) |

Myasthenic crisis 2 (5%) 13 (7.7%) I

Toxic-methabolic 2 (5%) 7 (4.2%) *

encephalopathy

Refractory status epilepticus 1(2.5%) 2 (1.2%) *

Autoimmune encephalitis 1(2.5%) 5(3.1%) *

HSCT associated thrombotic 2 (5%) 16 (9.5%) 1l

microangiopathy

Atypical hemolytic uremic 1(2.5%) 1 (0.6%) Il

syndrome

Aplastic anemia 1(2.5%) 3(1.8%) M

*Not included in ASFA 2013 categories, MOF: Multiple organ failure, HSCT:

Hematopoetic stem cell transplantation, ASFA: American Society for Apheresis
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those without (25% and 7.5%, respectively). The mortality rate
in sepsis-related MOF, that was the most common indication
for PE, was distinctly higher in the presence of comorbidity,
compared to absence of any underlying disease (20% and
2%, respectively). The survival rates in all patients and patients
who underwent PE due to sepsis-related MOF, according to
the presence of an underlying disease are shown in Table 4.

The demographic and clinical characteristics, PE indication,
number of procedures and the ASFA categories in deceased
patients are shown in Table 5.

Plasma exchange was performed in 13 patients who did not
meet the ASFA category criteria; HLH (n=9), toxic-metabolic

Table 3. Complications which developed during apheresis

Complication Incomplete procedure
Number (n) Ratio (%) Number (n)

Allergic reaction 9 5.4 1

Catheter occlusion 6 3.6 2

Hypocalcemia 2 1.2 0

Hypotension 1 0.6 0

Total 18 10.8 3

Table 4. Survival rates in patients with Sepsis related multiple

organ failure and others according to the presence of underlying
disease

With underlying disease =~ Without underlying disease
Sepsis All cases Sepsis related  All cases
related MOF MOF
Survived 4 (10%) 9(22.5%) 5(12.5%) 18 (45%)
Deceased 8 (20%) 10 (25%) 2 (5%) 3(7.5%)
Total 12 (30%) 19 (47.5%) 7 (17.5%) 21 (52.5%)
MOF: Multiple organ failure

Hemolytic uremic syndrom, ASFA: American Society for Apheresis

Patient no Age (year) Underlying disease Indication for PE Seance number ASFA
1 15.9 ALL Sepsis related MOF 5 1
2 17.3 ALL Sepsis related MOF 4 1
3 3.4 ALL Sepsis related MOF 2 1l
4 16.2 ALL Sepsis related MOF 6 Il
5 15 AML Sepsis related MOF 3 I
6 8.3 Wilms tumor Sepsis related MOF 1 1
7 12.3 CRF Sepsis related MOF 3 1l
8 3.6 CHARGE syndrom Sepsis related MOF 5 1
9 14.6 - Sepsis related MOF 1 1l
10 16.3 - Sepsis related MOF 5 Il
1M 8.5 ALL Aplastic anemia 3 I
12 1.9 AML HSCT associated thrombotic microangiopathy 6 1
13 1.6 - Atypical HUS 1 Il

ALL: Acute lymphoblastic leukemia, AML: Acute miyeloid leukemia, CRF: Chronic renal failure, MOF: Multiple organ failure, HSCT: Hematopoetic stem cell transplantation, HUS:

encephalopathy (n=2), refractory status epilepticus (n=1), and
autoimmune encephalitis (n=1). None of these patients died.

Discussion

Although PE and plasmapheresis are often used
interchangeably to refer the same condition, the two entities
differ from each other. In plasmapheresis, blood is separated
into two portions as cells and plasma. Then, some selected
components in plasma are filtered and the remaining plasma
is returned to the patient. On the other hand, PE entails the
separation of blood into cells and plasma, after which patient
plasma is exchanged with donor plasma or albumin while
returning cells are returned into the patient.! In all patients
in our study, PE was performed by using donor plasma or
albumin.

Although, implementation of PE is increasing in Turkey and
the rest of the world, experiences in children are limited. The
majority of information about this subject has been obtained
from adult PE cases.® Most cases of pediatric PE are performed
in the PICU due to the need for a central vascular route, need
for continuous monitoring, and due to some other factors
such as underlying severe diseases.

In 2013, the ASFA updated indications for PE and
grouped them into four categories. Accordingly, the
ASFA-| category of diseases includes disorders where PE is
accepted as primary therapy or as supplementary to the
primary therapy; the ASFA-Il category of diseases includes
disorders where apheresis is used alone or in conjunction
with other treatment as second-line therapy; the ASFA-III
category of diseases includes disorders where the ideal
role of therapeutic apheresis has not been established and

Table 5. Demographic and clinical characteristics and the American Society for Apheresis categories of deceased patients
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where the procedure is case-specific; on the other hand,
the ASFA-IV category of diseases includes suggested or
known disorders where therapeutic apheresis has been
shown to be ineffective or harmful. Therapeutic apheresis
in this category is performed only under approved study
protocols.’

Apart from the well-defined suggestions outlined in the ASFA
2013 guidelines, in many other life-threatening conditions
which have been non-responsive to standard treatment, such
as HLH, refractory status epilepticus, and toxic-metabolic
encephalopathy, it has been reported that PE might be
beneficial 462

As a matter of fact, during data collection for the present
study, HLH was not included in the ASFA guideline,' but
recommended for the ASFA IIl category in the ASFA guidelines
published in 2016." On the other hand, atypical hemolytic
uremic syndrome (HUS) which was previously in the ASFA Il
category of the former guidelines has been removed from the
ASFA category.” In our study, PE was also performed in one
patient due to atypical HUS. Only one session could be carried
out in this patient before death.

In our study, PE was performed in 13 patients with four
indications which were not included in the 2013 ASFA
category. None of these 13 patients, of whom nine had HLH
which is currently included in the ASFA Il category, died.
The results of our study may serve as prior information for
prospective studies conducted on children and concerning
other indications not currently included in the ASFA
classification.

Many complications associated with the PE procedure have
been described.'" In our study, the incidence of complications
which necessitated discontinuation of the procedure was
found to be very low. In none of the patients, a procedure-
related life-threatening complication such as  sepsis,
thrombosis, pneumothorax, hematoma, air embolism, arterial
injury, hemolysis, coagulopathy, transfusion-related acute lung
injury and anaphylactoid reaction developed.

There was an underlying disease in 10 of 13 patients who
died, and in 12 of them the category of PE indication was
in ASFA llI. In two of three patients without any underlying
disease who died, indication for PE was sepsis-related MOF.
These were the most remarkable findings in our study.

The mortality rate was found to be high in patients who were
subjected to PE due to sepsis-related MOF. The reason for this
may be the fact that we performed PE as a salvage therapy in
patients who were non-responsive to all previous treatments.
Moreover, the mortality rate in patients with an underlying
disease was found to be higher than in patients without, as it
was noted in previous studies.’"?

Study Limitations

Relatively small sample size and its retrospective design are
the limitations of our study.

Conclusion

In conclusion, our study results show that PE is a safe treatment
method for critically ill children with the appropriate indication,
and that the treatment is more effective in patients without
comorbidity in addition to PE indication. In addition, we suggest
that there are also other diseases which may be recommended
in the further ASFA guidelines. However, further large-scale,
prospective studies are required to shed light on this subject.

Ethics

Ethics Committee Approval: Ondokuz Mayis University
Clinical Research Ethics Committee (2015/363).

Informed Consent: Retrospective study.

Peer-review: Externally and internally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: M.S.R, N.Y,, O.TK., iK, CA,
D.A., Concept: M.S.P, N.Y, O.TK., I.K., CA., DA., Design: HK.,
M.S.R, N.Y.,, Data Collection or Processing: H.K., M.S.P,
N.Y., Analysis or Interpretation: H.K., M.S.R, N.Y,, Literature
Search: H.K., Writing: H.K.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Schwartz J, Winters JL, Padmanabhan A, Balogun RA, Delaney
M, et al. Guidelines on the use of therapeutic apheresis in clinical
practice-evidence-based approach from the Writing Committee of
the American Society for Apheresis: the sixth special issue. J Clin
Apher. 2013;28:145-284.

2. Kim YA, Sloan SR. Pediatric therapeutic apheresis: rationale and
indications for plasmapheresis, cytapheresis, extracorporeal
photopheresis, and LDL apheresis. Pediatr Clin North Am.
2013;60:1569-80.

3. Brunetta Gavranic B, Basic-Jukic N, Kes P Therapeutic Plasma
Exchange-Does Age Matter? A Single-Center Study. Artif Organs.
2016;40:786-92.

4. Abend NS, Dlugos DJ. Treatment of refractory status epilepticus:
literature review and a proposed protocol. Pediatr Neurol.
2008;38:377-90.

5.  Khawaja AM, DeWolfe JL, Miller DW, Szaflarski JP New-onset
refractory status epilepticus (NORSE)-The potential role for
immunotherapy. Epilepsy Behav. 2015;47:17-23.

6. Nguyen TC, Kiss JE, Goldman JR, Carcillo JA. The role of
plasmapheresis in critical illness. Crit Care Clin. 2012;28:453-68.

13



Keskin et al.
Plasma Exchange in Critically Il Children

10.

14

Wozniak K, Urbanowska E, Snarski E.
haematology]. Wiad Lek. 2015;68:173-8.

Erbey F Pediatride Terapétik aferez uygulamalari: Endikasyonlar
ve Teknik Yaklasim. Turkiye Klinikleri J Hematol-Special Topics.
2015;8:51-9.

Nakakura H, Ashida A, Matsumura H, Murata T, Nagatoya K, et al.
A case report of successful treatment with plasma exchange for
hemophagocytic syndrome associated with severe systemic juvenile
idiopathic arthritis in an infant girl. Ther Apher Dial. 2009;13:71-6.

[Plasmapheresis in

Schwartz J, Padmanabhan A, Aqui N, Balogun RA, Connelly-Smith
L, et al. Guidelines on the Use of Therapeutic Apheresis in Clinical

11.

12.

13.

Practice-Evidence-Based Approach from the Writing Committee of
the American Society for Apheresis: The Seventh Special Issue. J
Clin Apher. 2016;31:149-62.

Szczeklik W, Wawrzycka K, Wludarczyk A, Sega A, Nowak I, et
al. Complications in patients treated with plasmapheresis in the
intensive care unit. Anaesthesiol Intensive Ther. 2013;45:7-13.

Lehman KD, Thiessen K. Sepsis guidelines: Clinical practice
implications. Nurse Pract. 2015;40:1-6.

Torres VB, Azevedo LC, Silva UV, Caruso P, Torelly AP et al. Sepsis-
Associated Outcomes in Critically [ll Patients with Malignancies.

Ann Am Thorac Soc. 2015;12:1185-92.



Research Article / Ozgiin Arastirma IR

DOI: 10.4274/cayd.85547
J Pediatr Emerg Intensive Care Med 2018;5:15-19

The Effectiveness of Ultrasonography in Detecting Emergent
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Cocuk Acil Patolojilerin Saptanmasinda Ultrasonografinin Etkinligi: Tani Asamasinda
Bilgisayarli Tomografi Gibi Ek Gortntiileme Gerekli midir? Geriye Dontik Galisma
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Abstract

Introduction: In emergency cases, ultrasonography is used in
guiding resuscitation, to provide procedural guidance, and confirm
a clinical diagnosis. In addition, it may prevent unnecessary exposure
of the patient to ionizing radiation and risks caused by transporting
the patient away from monitoring. This paper aimed to evaluate the
effectiveness of ultrasonography in detecting emergent pediatric
pathologies in a state hospital radiology unit, and to identify whether
additional imaging techniques, such as computed tomography, were
required.

Methods: This study was designed as a retrospective investigation.
A group of 536 patients were randomly selected from 1.401
pediatric patients who underwent ultrasonography for non-traumatic
emergent pathologies between 2015 and 2016.

Results: Of the 536 patients, 46 were diagnosed with appendicitis,
14 with pathologies of the urinary system, 1 with ileus, 29
with mesenteric lymphadenitis, 4 with intussusception, 3 with
ovarian cyst rupture, 1 with ovarian torsion, and 32 with scrotal
pathologies. Computed tomography was performed for 20 patients.
Ureteral calculi and appendicitis were confirmed by computed
tomography in 5 and 14 patients, respectively, after being identified
as secondary findings by ultrasonography. In 1 patient, ileus was
verified by computed tomography. The sensitivity of ultrasonography
was determined to be 85.7%. Only 14% of patients were not
given definite pathological diagnoses by ultrasonography alone.
Subsequent computed tomography for verifying secondary findings
detected by ultrasonography was essential in only 20 patients.
Conclusion: Our results promote the use of ultrasonography as the
initial imaging test for evaluating pediatric patients with suspected
emergency pathologies.

Keywords: Ultrasonography, pediatric emergent pathologies,
computed tomography, ionizing radiation, cancer

Amac: Acil sartlarda ultrason, resUsitasyonu yonlendirmek ve
prosedirel rehberlik saglamak amaciyla kullanilir. Ayrica geleneksel
goruntileme modalitelerinin ¢cok uzun slre alacadl hastalarda
ya da hastayl izlem ortamindan uzaklastirma sebebiyle ya da
iyonize radyasyona maruz birakmak suretiyle ortaya cikabilecek
riskleri ortadan kaldirma amaci ile de kullanilabilir. Calismamizin
amaci bir devlet hastanesinde radyoloji Unitesinde ortaya cikan
cocuk acil patolojilerin saptanmasinda ultrasonografinin etkinligini
degerlendirmek ve bilgisayarli tomografi gibi ek gdrintilemenin
gerekip gerekmedigini saptamaktir.

Yontemler: Calisma geriye dénlk bir arastirma olarak tasarlandi.
2015-2016 yillar arasinda acil patolojiler icin sonografi uygulanan
1401 ¢ocuk hasta arasindan rastgele 536 hasta secildi.

Bulgular: Kirk alti hastada apandisit, 14 hastada idrar yolu patolojisi,
1 hastada ileus, 29 hastada mezenterik lenfadenit, 4 hastada
intussusepsiyon, 3 hastada over kist rlptlrld, 1 hastada over
torsiyonu, 32 hastada skrotal patolojiler saptanmistir. Yirmi hastada
bilgisayarli tomografi yapilmistir. Bilgisayarli tomografide bes hastada
Ureter tasi ve 6nceki ultrasonografide sekonder bulgularla distinilen
14 hastada apandisit tespit edildi. Bir hastada ileus bilgisayarl
tomografide dogrulanmistir. Ultrasonun test hassasiyeti degeri
%85,7 olarak hesaplandi. Hastalarin sadece %14'line ultrason ile
kesin patolojik tani konamamistir. Ultrasonografide saptanan ikincil
bulgulari dogrulamak icin sadece 20 hastada bilgisayarli tomografi
gerekliydi.

Sonug: Acil patolojilerden  stphelenilen  ¢ocuk hastalarin
degerlendirilmesinde ultrason ilk tercih edilen gérintileme
modalitesi olmalidir.

Anahtar Kelimeler: Ultrasonografi, cocuk acil patolojiler, bilgisayarli
tomografi, iyonlastirici radyasyon, kanser
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Introduction

Ultrasonography (USG) is increasingly being used to speed
up patient care and avoid exposure to ionizing radiation.'
USG is used in a wide variety of specialties, and their use
has increased in the last decade as USG machines become
more compact and portable. USG is used for a variety of
examinations. It can be performed in various clinical settings
at the patient’s bedside. It can be used to guide resuscitation
and to monitor critically ill patients in an emergency setting. It
provides procedural guidance for improved safety. It can assist
in confirming clinical diagnoses that would take too long via
conventional diagnostic methods or that would introduce
more significant risk to the patient, either by transporting
them away from a closely monitored setting or by exposing
them to ionizing radiation. Abdominal pain is a common
complaint in emergency departments. Trauma, appendicitis,
and intussusception are the most common reasons for
abdominal imaging in emergent pediatric patients.? Many
doctors use USG for the diagnosis of other urgent and
emergency problems, including testicular and ovarian torsion,
ovarian cyst rupture, and strangulated hernia.

Computed tomography (CT) is an imaging method that
uses X-rays to create cross-sectional images. Despite
its advantages, CT uses ionizing radiation, which has
the potential to cause cancer. This risk increases when
numerous additional scans are performed. However, CT
may be performed if the benefits greatly outweigh the
risks. As radiation-induced cancer takes years to develop;
it is particularly important to minimize unnecessary CT
scans in younger patients. However, many physicians do
not consider this while ordering CT. In most emergency
departments, the use of magnetic resonance imaging (MRI)
as a primary modality for the evaluation of a child with
abdominal pain remains impractical due to the high cost
and limited availability. The need for sedation is another
problem. USG does not involve ionizing radiation and,
unlike MRI, is relatively inexpensive, widely available, and
does not require sedation. Another significant advantage of
USG in abdominal imaging is that it allows for the dynamic
assessment of bowel peristalsis and compressibility.

The aim of the present paper was to evaluate the effectiveness
of USG in detecting emergent pediatric pathologies in a state
hospital radiology unit and to determine whether additional
imaging methods, such as CT, were required for diagnosis.

Materials and Methods

The study was designed as a retrospective investigation. A
total of 536 pediatric patients (284 males, 252 females) were
randomly selected from a pool of 1.401 pediatric patients
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who had been examined clinically followed by standardized
USG for emergent pathologies between 2015 and 2016. USG
was performed and reported in the radiology department by
radiologists with at least 10 years of radiology experience.
Trauma patients were not included in the study as the hospital
where the work was performed was not a trauma center,
and there were no pediatric intensive care facilities. Most
pediatric trauma patients were referred to other hospitals for
pediatric intensive care. Furthermore, the limited trauma USG
experience of the radiologists in our unit could have increased
the rate of false-positive USG results and the number of CTs,
which would have influenced the results of this study.

Study Analysis

In the data analyses, descriptive statistics were calculated
and presented with frequency and percentage values. True-
positive, true-negative, false-positive, and false-negative rates
were calculated by cross-tabulation in the patients diagnosed
using USG, and the overall diagnostic sensitivity was calculated
for all patients. Analyses were performed with SPSS 22.0
software. The images were created with Microsoft Excel 2017
software. The study was presented as a poster at the 2017
European Congress of Radiology in Vienna.

Results

Abdominal pain and vomiting were the most common clinical
symptoms. In the study group, patient age ranged from 0 to
17 years. In the study, 13 patients were under 1 year of age,
106 patients were 1, and under seven years old, 284 patients
were 7 and under 15 years old, 133 patients were 15 years old
and over (Figure 1). Appendicitis was detected in 46 patients.
Mesenteric lymphadenitis was identified in 29 patients. Three
patients were diagnosed with hydrocele, 4 had epididymitis,
and 1 had testicular torsion. Hydronephrosis was detected in
14 patients, and it was found to be caused by ureteral calculi.
Intussusception was identified in 4 patients. In 3 patients with
ruptured ovarian cysts and one patient with ovarian torsion,
secondary findings were observed via USG. The majority of
patients (n=426) had normal USG results (Figures 2 and 3).
A CT examination was performed in 20 patients (Figure 4).

2%

M 1 year and under
M over 1 year and under 7 years
m 7 years and under 15

M 15 years and over

Figure 1. Distribution of patients according to age
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Five patients were confirmed as having ureteral calculi and 14
patients were confirmed as having appendicitis by CT after
detection as secondary findings by USG. In 1 patient, ileus
was verified by CT. For these non-traumatic emergent pediatric
pathologies, the sensitivity of USG was calculated as 85.7%.
Only 14% of patients were not given definite pathological
diagnoses with USG (Table 1).

M normal
M pathologic

Figure 2. Distribution of patients according to normal-pathologic

B Appendicitis

B Mesenteric lymphadenitis
¥ hydrocele

M epididimit

W testicular torsion

W intussusception

i ovarian cyst rupture

W ovarian torsiyon

Figure 3. Distribution of patients according to pathology

1; 5%

M ureteral calculi
M appendicitis

M jleus

Figure 4. Distribution of patients according to pathology on computed
tomography exam

Table 1. Measurement of ultrasound precision diagnostic

sensitivity

Grup Definitely diagnosed (%) Not identified (%)
Pathology (+) 130 (24%) 20 (4%)
Pathology (-) 0 (0%) 386 (71%)

The test sensitivity value was calculated as 85.7%. According to this, 14% of the
patients were not given definite pathological diagnoses with ultrasound

Discussion

USG has many advantages over other radiological imaging
methods, especially in emergency departments. It is an
inexpensive and non-invasive way of imaging. There is no pain
associated with the procedure, it can be formed with ease,
and it can be performed immediately at the bedside of a very
ill patient. There are no risks associated with repeating USG
several times; the absence of ionizing radiation is the main
advantage of USG over other imaging techniques, especially
CT. We know well the bad effects of radiation associated with
CT. Therefore, in pediatric emergency departments, USG is
being adopted as the imaging method of choice. However,
the greatest disadvantage is that the correct sonographic
diagnosis often depends on the operator.

Focused assessment with USG for trauma (FAST) is a technique
that can quickly be applied at the bedside. It is used to detect
free abdominal fluid. The right upper quadrant, the left upper
quadrant, the pericardium, and the pelvis are examined for
free fluid. Detection of free fluid is identified as a positive FAST.
While unstable patients are being evaluated, the application
time of radiological techniques become important. USG saves
time when trying to detect injury before an operation. Cost
effectiveness is another important point for patient care when
comparing USG with diagnostic peritoneal lavage or CT.

Intussusception can be a reason for bowel obstruction in
children. It occurs when a part of the intestine invaginates
into a distal portion of the bowel® The symptoms are
nausea, vomiting, cramping, abdominal pain, and rectal
bleeding that is commonly described as “red currant jelly”.
These patients are mostly between 6 months and 2 years
of age. Early diagnosis improves the prognosis. USG has a
high sensitivity of 98-100% and specificity of 88-100%. On
an USG, intussusception appears in the shape of “target” or
“donut”, made by the intussuscipiens (receiving bowel loop)
and the proximal intussusceptum (prolapsing bowel loop),
with echogenic intervening mesenteric fat. Another USG
appearance that has been described is the “pseudokidney”
sign. It is made by fat-containing mesentery and vessels
that are dragged into the intussusception. It looks like the
renal hilum, with the apparent renal parenchyma formed
by the surrounding edematous bowel. USG is also able to
detect lymph nodes, polyps, duplication cysts and Meckel's
diverticulum. Trapped fluid within the intussusception and
absence of blood flow to the bowel on Doppler USG are the
signs of ischemia. These points decrease reducibility. In some
institutions, USG-guided hydrostatic pressure is performed for
successful reduction.

Appendicitis is the most common childhood surgical
emergency.* Diagnosis is challenging, especially in younger
children, because of the potential for a false-negative
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diagnosis and because of the potential for perforation
and other complications. Imaging studies can reduce the
number of negative appendectomies. USG has a sensitivity
of 88% and specificity of 94% according to a meta-analysis
of studies conducted from 1986 to 2004. A high-frequency
linear transducer is used for USG to evaluate the appendix.
Compression can be helpful because normal bowel loops can
be displaced from the right lower quadrant by this way. Just
lateral to the cecum and anterior to the iliac vessels is the
common position of an appendix. A diameter greater than
6 mm, a non-compressible lumen arising from the base of
the cecum, echogenic changes in periappendiceal fat caused
by inflammation, an appendicolith, or periappendiceal fluid
collection are suggestive of appendicitis. Enlarged mesenteric
lymph nodes or signs of a perforated appendix, such as
abscess, can also be seen on USG.

USG is the primary imaging technique for evaluating acute
scrotal pathologies in children.> Testicular torsion, testicular
appendage torsion, epididymitis, orchitis, hernia, hematocele,
and abscess are the most common pediatric scrotal
presentations seen in emergency departments. To distinguish
these disorders, establish a correct diagnosis, and start
treatment, it is vital to know standard characteristics of the
disorders and pitfalls of diagnosis.

USG is usually preferred for the evaluation of the pelvis in
female children in order to exclude or diagnose emergency
conditions such as pelvic abscess, ovarian torsion, or an
ectopic pregnancy.® A failure during a menstrual cycle causes
functional follicular ovarian cysts. A functional ovarian cyst
may imitate acute appendicitis because of the pain as the
resulting bleeding or rupture. Avascular, anechoic, thin-
walled mass with posterior acoustic enhancement is thought
of as a non-complicated ovarian cyst. Most cysts are small
and do not require treatment. However, some may be large
and require follow-up. Hemorrhagic cysts are usually seen
as a "lace-like pattern” on USG because of septations and
internal echoes. The main appearance depends on the age
of the blood.

Pancreas and biliary systems are well-assessed with USG
in emergency departments.” Sonographic findings of
the pancreatitis in children are similar to adults, and they
include diffuse or focal, usually hypoechoic, pancreatic
enlargement and dilatation of the pancreatic duct. The
primary complications are pseudocyst, pancreatic abscess,
necrosis, and hemorrhage. However, the causes are different
in pediatric patients, and are usually idiopathic; pediatric
pancreatitis can be related to trauma or congenital structural
anomalies. Pyelonephritis, ureteropelvic junction obstruction,
and rarely nephrolithiasis are the frequent pediatric renal
causes of abdominal pain.®
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In the emergency radiology department, cranial USG is
used not only to exclude parenchymal pathology such as
hemorrhage, hydrocephalus, or a tumor of an open anterior
fontanelle in a baby with a growing head circumference,
but it is also used to separate the benign enlargement of
subarachnoid spaces (BESS) from subdural collections and
hematomas. BESS means excessive cerebrospinal fluid (CSF)
accumulation in the subarachnoid regions in infants, especially
in the frontal areas.’

USG can be used to detect joint effusions, particularly of
the hip, to guide percutaneous drainage and to localize non-
radiopaque foreign bodies for musculoskeletal emergencies
in pediatrics.'®

As with the literature, our study confirmed that USG has
many applications in the evaluation of pediatric patients who
present to the emergency department with traumatic or non-
traumatic emergencies. In the emergency department, USG
can be performed rapidly and easily. Another main advantage
is the absence of ionizing radiation. We can image both
stable and unstable pediatric patients and make or exclude
a diagnosis.

Study Limitations

One of the limitations of the present study is that trauma
patients were not included in the study. As the hospital in
which the patients were treated is not a trauma center and
there are no pediatric intensive-care facilities, most children
were referred to other hospitals for pediatric intensive care.
Another related issue was the limited experience of the
radiologists on trauma USG, which could have increased the
number of CTs and influenced the results of the study.

Conclusion

The results of our study suggest that USG should remain
the first imaging test of choice for evaluating pediatric
patients with suspected emergency pathologies. The
advantages of USG imaging are that the procedure can be
performed quickly and at the bedside, it does not involve
exposure to x-rays, and it is relatively inexpensive compared
to other frequently used techniques, such as abdominal
CT. For detecting pediatric emergent pathologic disorders,
the disadvantage of USG arises when there is a lot of gas
present inside the bowels or excess abdominal fat, which
makes imaging difficult, and the quality of the images
depend on the experience of the person performing the
USG. However, USG imaging occurs in real-time and does
not require sedation, so the influence of movements can
be assessed quickly. Through the abdominal wall, pelvic
organs, such as the urinary bladder and the ovaries, can
be seen. We found that although USG was less sensitive
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than CT for the diagnosis of nephrolithiasis, using USG as
the initial test in patients with suspected nephrolithiasis was
definitive enough that there was no need for CT in most
patients and, thus, lower cumulative radiation exposure.
Furthermore, there were no significant differences in the
risk of subsequent adverse events, pain scores, return
visits to the emergency department, or hospitalizations.
Abdominal CT comes with radiation exposure, a high rate
of incidental findings that can lead to inappropriate follow-
up referral and treatment, and added cost. Doctors should
consider whether some scans are doing more harm than good,
and must take this into account when deciding whether a CT
scan is required.
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Cocuk Acil Servisine Basvuran Ailelerin Gocuk Oto Giivenlik
Koltugu ve Emniyet Kemeri Kullanimini Etkileyen Faktorlerin

Degerlendirilmesi

An Evaluation of Factors Influencing the Use of Child Car Safety Seats and Safety Belts By
Families Presenting to the Pediatric Emergency Department

© ibrahim Hakan Bucak, ® Habip Almis, ® Samet Benli, ® Mehmet Geyik, ® Mehmet Turgut

Adiyaman Universitesi E§itim ve Arastirma Hastanesi, Cocuk Sadligi ve Hastaliklari Anabilim Dali, Adiyaman, Tiirkiye

Amac: Trafik kazalarina bagl 6lim ve yaralanmalardan ¢cocuklarimizi
korumanin en énemli yolu arag ici glvenlik énlemleri almaktir. Bu
calismada cocuk acil servisine basvuran ailelerin cocuk oto glvenlik
koltugu ve emniyet kemeri kullanimini Adiyaman iline 6zgu
degerlendirmeyi amacladik.

Yoéntemler: Cocuk acil servisine basvuran 200 hastanin ebeveynine
cocuk oto glivenlik koltugu ve emniyet kemeri kullanimi ile ilgili anket
formu uygulandi. Uygulanan ankette cocuk oto glvenlik koltugu
olanlar grup 1, olmayanlar grup 2 olarak ayrildi.

Bulgular: Calisma anketini verdigimiz 200 hastanin 102'si (%51)
calismaya dahil edildi. Grup 1'de 38 (%37,3) ve grup 2'de 64
(%62,7) hastanin oldugu gorildi. Grup 1'de ve grup 2'de formu
dolduran ebeveynlerin (anne veya baba) yas ortalamalari sirasi ile
30,246 ve 35,6+7,8 idi (p<0,001). Ailedeki cocuk sayisi arttik¢a
(r=0,381 ve p<0,001), tasitla yapilan seyahatlerde emniyet kemeri
kullanim aliskanligi arttikca (r=0,286 ve p<0,001), cocuk oto glvenlik
koltugu kullaniminin yasal zorunluluk oldugunu bilme orani arttikca
(r=0,342 ve p<0,001) ¢ocuk oto glivenlik koltuguna sahip olma orani
ylkselmektedir.

Sonug: Cocuk oto glvenlik koltugu ve emniyet kemeri kullanimi bir
tercihten ziyade zorunluluktur. Cocuk oto glvenlik koltugu sahip
olma oraninin calismamiza dahil ettigimiz olgularda oldukca disuk
saptanmasi ailelerin cocuklarinin glvenligi ile ilgili yeterli diizeyde
bilgiye sahip olmamasina baglandi. Bu konuda saglik calisanlari
tarafindan yapilacak aile egitimlerinin bu oranlari artirmada en etkili
faktor olacagr kanisindayiz. Ayrica ¢ocuk oto koltugu veya bunun
gibi gtvenlikle ilgili konularda vergilerin azaltiimasi kullanim sikliginin
artisina katkilar sunabilir.

Anahtar Kelimeler: Cocuk oto guvenlik koltugu, emniyet kemeri,
cocuk, ebeveyn

Abstract

Introduction: In-car safety precautions are the most important
means of protecting children against traffic accident-related death
and injury. The purpose of this study was to perform an evaluation
of the use of child car seats and safety belts by families presenting to
the pediatric emergency department in the province of Adiyaman.
Methods: A questionnaire concerning child car seat and safety belt
use was administered to the parents of 200 patients presenting to
the pediatric emergency department. Those with child safety seats
were classified as group 1 and those without as group 2.

Results: One hundred-two (51%) of the 200 patients given the
questionnaire were included in the study, 38 (37.3%) in group 1
and 64 (62.7) in group 2. The mean age of the parents (mother or
father) completing the questionnaire in groups 1 and 2 was 30.2+6
and 35.6+7.8, respectively (p<0.001). The rate of having a child
car seat increased in line with the number of children in the family
(r=0.381 and p<0.001), use of safety belts when traveling in the
vehicle (r=0.286 and p<0.001), awareness of the legal obligation
concerning the use of child seats (r=0.342 and p<0.001) and the age
of the parents completing the questionnaire (r=0.364 and p<0.001).
Conclusion: The levels of child seat and safety belt use in subjects
presenting to our hospital emergency department were quite low.
This is due to the fact that families do not have enough knowledge
of the safety of their children. In this regard, we believe that family
trainings to be made by health workers will be the most effective
factor in increasing these rates. In addition, reduction of tax on
safety equipment can contribute to the increase in the frequency
of their use.

Keywords: Child car safety seat, safety belt, child, parent
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Giris

Trafik kazalarindan ¢ocuklar korumak icin son 30 yilda buytk
ilerleme kaydedildi. Ancak trafik kazalarina bagh olimleri ya
da yaralanmalari istenilen seviyede azaltmayi basarmis degiliz.
Ulkemiz ekonomik olarak benzer (lkelerle karsilastirildiginda
trafik kazalarina bagl ¢ocuk 6limlerinde halen ilk siralarda
yer almaktadir.” Trafik kazalari degerlendirilirken arag ici trafik
kazalariile arag disi tafik kazalarini birbirinden ayirmak gerekir.
Koruyucu onlemlerin alinmasi ile arag ici trafik kazalarinda
Olim ve vyaralanmalar azalacakti. Bu nedenle ¢ocuk oto
guvenli koltugu (COGK) kullanimi 2918 sayili Karayollari Trafik
Kanunu'na istinaden cikarilan Karayollari Trafik Yonetmeligi
ile 2010 yilindan itibaren zorunlu duruma gelmistir.2* Yapilan
bir cok calismada motorlu tasitlar ile seyahat eden cocuklarin
On koltukta degil de arka koltukta oturdugunda, yasa uygun
GOGK kullanildiginda, emniyet kemeri takili oldugu zaman;
kazalarda yaralanma ve 6lme ihtimalleri azalmaktadir.*®

Bu calismada cocuk acil servisine herhangi bir nedenle
basvuran ailelerde COGK ve emniyet kemeri kullanimi sikliginin
saptanmasi ve ailelerin COGK ve emniyet kemeri kullanimini
etkileyen faktorlerin irdelenmesi amaclanmistir.

Gerec ve Yontem

Adiyaman Universitesi Egitim ve Arastirma Hastanesi Cocuk
Acil Servisine 01.05.2016-01.06.2016 tarihleri arasinda
herhangi bir nedenle basvuran hastalardan calismaya
katilmaya onay vererek arastirmacilar tarafindan olusturulmus
13 sorudan olusan anketi dolduran 102 hasta calismaya
dahil edildi. Anket doldurmak istemeyen, calismaya onam
vermeyen hastalar ise calismaya alinmadi. Ylzylze uygulanan
ankette; formu dolduran kisinin hastaya yakinlik durumu
(anne ve baba), anketi dolduranin kisinin yasi ve egitim
durumu, meslegi, ailedeki cocuk sayisi, hastanemize basvuran
hastanin yasi, COGK kullanmanin yasal zorunluluk oldugunu
bilip bilmedigi, kendi otomobili olan katilimcinin COGK olup
olmadigi, otomobili olanlarda eder COGK yoksa nedeni,
COGK olanlarda aktif kullanip kullanmadigi, COGK aktif
kullanmiyorsa nedeni, COGK kullanirken emniyet kemeri
kullanip kullanmadidi, COGK kullanmasa da herhangi bir tasit
ile seyahatte cocuklari ve/veya kendisi icin emniyet kemeri
takip takmadigi sorgulandi. COGK olanlar grup 1; COGK
olmayanlar grup 2 olarak adlandirildi. Calisma icin Adiyaman
Universitesi Biyomedikal Arastirmalari Etik Kurulu'ndan izin
alindi (izin no: 2016/2-12). Calismaya katilan katilimcilardan
yaziliizin alindr.

istatistiksel Analiz

Calismada elde edilen veriler SPSS (IBM, version 21.0,
Chicago, IL) paket programi ile degerlendirildi. istatistiksel

degerlendirmede tanimlayici istatistikler yaninda
nonparametrik verilerin degerlendirilmesinde ki-kare testi,
Fisher's Exact testi, normal dagilim gdsteren parametrik
verilerin degerlendiriimesinde Student-t testi ve normal
dagihmin saglanamadigi kosullarda ise Mann-Whitney U
testi kullanildi. Korelasyon acisindan degerlendirmelerde
parametrik verilerde Pearson korelasyon testi ve non-
parametrik verilerde Spearman Korelasyon testi kullanildi.
Istatistiksel olarak anlamlilik icin p<0,05 kabul edildi.

Bulgular

Calismaya 102 hasta dahil edildi. Calismaya dahil edilen
hastalar; “COGK'niz var mi?” sorusuna evet cevabi verenler
grup 1[38(%37,3)], hayir cevabi verenler grup 2 [64 (%62,7)]
olarak iki gruba ayrildi. Tablo 1'de anketten elde edilen verilerin
genel degerlendirilmesi paylasildi. Tablo 2'de ise COGK ile ilgili
verilerin degerlendirilmesi paylasildi. Calismaya dahil edilen
hastalarin formu dolduran ebeveynleri ile ilgili degerlendiriime
yapidiginda; formu dolduranlarin %60,8'i anne ve %39,2’si
baba idi, ebeveynlerin yas ortalamasi da (grup 1 + grup 2)
33,6+7,6 (21-52) idi. Grup 1'de ve grup 2'de formu dolduran
ebeveynlerin yas ortalamalari sirasi ile 30,2+6 ve 35,6+7,8 idi
(p<0,001). Grup 1 ve grup 2'de muayene edilen cocuklarin
yas ortalamalari sirasi ile 29,8+23,9 ve 41,1+40,5 idi (p=0,5).

Anketten elde edilen veriler 1siIginda  korelasyon
degerlendirmesi yapildiginda; ailedeki cocuk sayisi arttik¢a
(r=0,381 ve p<0,001), tasitla yapilan seyahatlerde emniyet
kemeri kullanim aliskanhdi arttikga (r=0,286 ve p<0,001),
GOGK kullaniminin yasal zorunluluk oldugunu bilme orani
arttikca (r=0,342 ve p<0,001) COGK'ye sahip olma orani
yUkselmektedir.

Tartisma

COGK ve emniyet kemeri kullanimi ¢ocuklarimizi herhangi
bir kaza aninda arac ici yaralanmalardan korumanin énemli
iki aracidir® Diinya Saglk Orgltii raporuna gore gelismis
Ulkelerde koruyucu oOnlemlerin alinmasi ile mortalite ve
morbidite azalmis iken gelismekte olan Ulkelerde COGK
ve emniyet kemeri kullaniminin arttirlmasi icin ¢alismalar
yapilmasi  gerektigi  vurgulanmaktadir.”  Trafik  kazasi
oldugunda emniyet kemeri kullaniyor olmak 6ldm ihtimalini
4 kat azaltmaktadir, ayrica COGK kullanimi ile yaralanma ve
Olimle sonuglanma ihtimali %35 azalmaktadir®® Ebeveyn
bilgilendirici calismalarin COGK ve emniyet kemeri kullanimini
arttirici etkisi olacagr acikti.’'2 Boyu 135 cm’den klclk
olanlar ve agirhgr 35 kg'den hafif olan cocuklar icin COGK
kullanarak seyahat etmek zorunludur ayrica taksi, dolmus,
kamyon ve kamyonet ile seyahatlerde emniyet kemeri
kullanimi zorunludur.>1°
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Ulkemizde yapilan calismalarda COGK kullanimina sahip olma
orani Kirtiinci ve Demirbag’in™ calismasinda (Zonguldak)
%86, Arikan ve Bekar'in'® calismasinda (Erzincan) %67,9,
Col ve ark.'min' calismasinda (istanbul) %80,8 olarak
oldukca yUksek bildirilmesine ragmen Carman ve Palanci'nin®
calismasinda (Kars) %13,5, Bicer ve ark.'nin™ calismasinda
(Ankara) %16,8, bizim calismamizda ise bu oran %37,3
olarak bulundu. iller arasinda COGK'ye sahip olma oranlari
oldukca degiskenlik gostermektedir. Her ilin kendine ait
verilerini toplamasi ve degerlendirdikten sonra COGK'ye
sahip olma oranlarini arttirma ile ilgili calisma yapmasi dogru
olacaktir.

Uygulanan ankette ebeveynlerin  COGK  kullaniminin
zorunlu oldugunu bilip bilmedikleri degerlendirildi. Grup
1'deki ebeveynlerin tamaminin COGK kullaniminin zorunlu
oldugunu bilmesi dogal bir sonuc iken grup 2'deki olgularin
%15,7'sinin COGK kullaniminin zorunlu oldugunu bilmesine
ragmen COGK'ye sahip olmamasi sasirtici bir sonuctur.
Kdrtlinch ve Demirbag’in'® calismasinda da benzer sekilde
olgularin %14 COGK kullanimi hakkinda bilgisi olmasina
ragmen COGK kullanmadigini tespit edilmistir. Bu grup

COGK hakkinda bilgi sahibi oldugu icin COGK sahip olma
konusunda daha ikna edilebilir gortlmektedir. Ayrica grup
1"deki olgularin %21,1'inin  COGK'yi aktif kullanmadig
belirlenmistir. Bu olgularin neden aktif kullanmiyorsunuz
sorusuna yanitlar (Tablo 2) gostermektedir ki, COGK'yi aktif
kullanma konusunda ebeveynelere bilgilendirme yapmak
gerekmektedir. Grup 2'de ebeveynlerin COGK'ye sahip
olmama nedenleri incelendiginde ilk sirayr bu soruya cevap
vermeyenler olustursa da “pahali oldugu icin alamadim”
cevabinin ikinci sirada olmasi yapilacak dizenlemeler ile
COGK sahip olma maddi olarak ulasilabilir hale getirilebilir;
Ozellikle vergi indirimi uygulanmasi etkili olacaktir. Ancak
diger 6nemli bulgumuz; ailenin aylik gelirinin COGK'na sahip
olma konusunda etkili olmadigiydi. Burada dnemli olanin bu
konuda iyi bilgilendirme oldugunu disiniyoruz. Ozellikle;
“"COGK'nin gerekli oldugu konusunda bilgisizim, bence
gereksiz ve arabamin COGK icin uyumlu oldugu konusunda
bilgim yok" cevabini veren %42,1 ebeveynin bilgilendirme
konusunda hedeflenmesi gerekmektedir.

Kartincd  ve
calismalarinda

Demirbag™ ile Arkan ve Bekar'in™
bizim bulgularimizin  aksine anne ve

Tablo 1. Anketten elde edilen demografik verilerin istatistiksel coziimlemesi

1 Anketi dolduran ebeveyn Anne
Baba

2 Anketi dolduran ebeveynin egitim durumu Okur-yazar degil

ilk-orta okul

Lise

Universite

3 Anketi dolduran ebeveynin meslegi Ev hanimi

Memur

isci

Esnaf

Ozel sektor

Hemsire

Ogretmen

Muhendis

issiz

<1300

=1300

4 Ailenin aylik geliri (TL)

5  Ailedeki cocuk sayisi 1

o Ul B W N

9

COGK: Cocuk oto guvenlik koltugu, *ki-kare testi, **Fishers Exact testi

Grup 1 (n/%) Grup 2 (n/%) r p
24(23,5) 38(37,3)
14 (13,7) 26 (25,5) 0037 S
1(1) 4(3,9)
13 (12,7) 25 (24,5)
10 (9,8) 24 (23,5) o176 01427
14 (13,7) 11(10,9)
14 (13,7) 31 (30,4)
7 (6,9) 10 (9,8)
5 (4,9) 10 (9,8)
5 (4,9) 5 (4,9)
4(3,9) 0,094 0,02*
4(3,9)
329
2(2)
2(2)
7 (6,9) 20 (19,6)
31(30,4) 44 (43,1) o1 01737
13 (12,7) 11 (10,8)
16 (15,7) 11(10,8)
7(6,9) 17 (16,7)
1(1) 16 (15,7) 0,381 0,003*
1(1) 5 (4,9)
3(2,9)
1(1)
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baba egitim seviyesi arttikca COGK kullaniminin arttig
kanitlanmistir.  Calismamizda anket formunu dolduran
ebeveynlerin egitim durumlarinin COGK'ye sahip olma
agisindan bir fark yaratmadigini gostermektedir. Ancak
burada calismamizin planlamasinda anket formunu dolduran
ebeveyne ait bilgiler elde edildigi icin formu dolduran anne
ise babanin da egitim durumu, formu dolduran baba ise
annenin de egitim durumunu sorgulamamiz daha saglikli
sonug verebilirdi.

Korelasyon testleri ile inceleme yapildiginda ailedeki ¢ocuk
sayisinin artmasi ile COGK'ye sahip olunmasi orani artmakta
iken diger calismalarda ailede cocuk sayisinin artmasi ile COGK
sahip olma arasinda ters oranti bulunmaktadir.’® Burada
bizim calismamizda c¢ocuk sayilarinin  gruplandiriimadan
incelenmesinin bu sonucu ortaya koydugunu dustiniyoruz.
Nitekim calismada elde edilen veriler (Tablo 1) cocuk sayisinin
daha ¢cok 1, 2 ve 3 oldugunu gostermektedir. Bir diger
korelasyon testi sonucu ebeveyn yasinda artis ile COGK sahip
olunmasi artmaktadir (r=0,364 ve p<0,001). Sonug olarak
COGK hakkinda bilgilendirme yapilmasi hedeflenen kitlemiz
geng ebeveynler olmalidir.

Didnyada ilk emniyet kemeri kullanimi 1950°li yillarda
olsa da asil ilerleme Amerika Birlesik Devletleri'nde (ABD)
1966 yilinda karayolu trafigi ve motorlu araclar gutvenlik
yasasindan sonra saglanmistir."”® ilk 14 yasta, motorlu tasit
kazalari, arag ici yaralanma ve 6limlerin dnlenebilir kismini

olusturmaktadir. Arag ici glvenlik dnlemlerinin kullanimi
ile cocukluk cagi arac icin yaralanmalarinin %70 oraninda
azalacagini gosteren vyayinlar mevcuttur.'® Carman ve
Palanc'nin® calismasinda emniyet kemerini sehir igi
seyahatte kullanim %38,4 iken, sehirler arasi yolda emniyet
kemeri kullanimi %87,6'ya yukseldigini gdstermektedir.
Klrtlncl ve Demirbag™ calismasinda COGK kullanirken
emniyet kemeri her zaman kullanirnm diyenlerin orani
calismaya katilanlarin %43,1 olmasi, ebeveynlerin COGK
kullanirken emniyet kemeri kullanimmi ihmal ettigini
gostermektedir. Emniyet Genel MUudurligid’'nin 1999
yiinda yaptigi calismada emniyet kemerinin kullanimi
sehir ici yollarda kullanimi %21 olarak bulunmustur."
Bektas ve Hinis'in'” calismasinda emniyet kemeri kullanimi
sehir ici yollarda %20, sehirler arasi yolda %59 oldugunu
ortaya koymustur. Benzer veriler incelendiginde emniyet
kemeri kullanimin ingiltere’de %90, ABD'de %80 oldugu
gorulmektedir. Calismamiza katilan ebeveynlerin emniyet
kemeri kullanim sikhigr %63,7 olarak bulundu. Onemli bir
sonu¢ da; COGK kullanirken cocuguna aracin emniyet
kemerini ya da COGK'nin emniyet kemerini takan
ebveynlerin sikliginin %52,6'ya dismesidir. COGK' sahip
ebeveynlerin sahip olmayanlara gore cocuklari icin gtvenlik
onlemi alma konusunda daha istekli ve bilgili oldugunu
dUsundrsek, grup 1'deki olgularinda emniyet kemeri
kullanimi konusunda egitime ihtiyaci oldugu gorilmektedir.

Tablo 2. Anketten elde edilen ¢cocuk oto giivenlik koltugu ile ilgili verilerin istatistiksel ¢c6ziimlemesi

Grup 1(n/%) Grup2(n/%) r p
1 COGK kullaniminin zorunlu Evet 38(37,3) 16 (15,7) A
- e 7 ’ < ’
oldugunu biliyor musunuz? Hayir ) 48 (47,1)
2 COGK'yi aktif kullaniyor musunuz? Evet 30 (78,9) -
(COGK var mi sorusuna evet -
diyenler icin) Hayir 8(21,1) -
COGK'yi neden aktif kullan Cocugum oturmak istemiyor 4 (50) -
3 miyorsunuz?
. s L Glyenler et Kisa mesafelerde gerek duymuyorum 2 (25)
Bence gereksiz, cocugum oturmayinca israr etmiyorum 2 (25) -
4 COGK'nizin olmama sebebi nedir? Gerekli oldugu konusunda bilgisizim 12 (18,7)
(QOGK var mi sorusuna hayir Pahali oldugu icin alamadim 17 (26,6)
diyenler icin)
Bence gereksiz 13 (20,3)
Faydali olabilir ama almayi hi¢ distinmedim - 2(3,1)
Arabamin COGK i¢in uyumlu oldugu konusunda bilgim yok 2(3,1)
Cevap vermeyenler 18 (28,2)
5 COGK kullanirken emniyet kemeri Evet 20 (52,6) -
?
kullaniyor musunuz? Hayir 8(21) ) )
Bazen 10 (26,4) -
6  Siz ve/veya cocuklariniz tasit ile Evet 31(30,4) 34 (33,3)
(otomobil/otobus gibi) yolculuk *%
yaparken emniyet kemeri kullaniyor 0,286 0,005
musunuz? Hayir 7 (6,9) 30(29,4)
COGK: Cocuk oto glivenlik koltugu, *ki-kare testi, **Fishers Exact testi
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Gocuk Oto Guvenlik Koltugu

Galismanin Kisithiliklar

Calismamizdaki en onemli kisithliklarimiz basta calismaya
alinan ebeveynlerin cocuklarinin yas gruplarinin belirtiimemis
olmasidir.  Bunun disinda sadece ebeveynlerden anketi
doldurana ait verilerin elde edilmis olasi, calismamizin bir
anket calismasi olmasi, calisma slresinin yeterince uzun
olmamasi ve katilimin az olmasi diger kisithliklar olarak
degerlendirilebilir.

Sonug

COGK ve emniyet kemeri kullanimi bir tercihten ziyade
zorunluluktur. COGK sahip olma oraninin calismamiza dahil
ettigimiz olgularda oldukca dlstk saptanmasi ailelerin
cocuklarinin glvenligi ile ilgili yeterli dizeyde bilgiye sahip
olmamasina baglandi. Bu konuda saglik calisanalari tarafindan
yapilacak aile egitimlerinin bu oranlari arttirmada en etkili
faktor olacagi kanisindayiz. Ayrica cocuk oto koltugu veya
bunun gibi guvenlikle ilgili konularda vergilerin azaltiimasi
kullanim sikliginin artisina katkilar sunabilir.
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Diagnostic Dilemma in Allergy and Coronary Syndromes:
Kounis Syndrome or Adrenaline Effect?

Allerji ve Koroner Sendrom Birlikteliginde Ayirici Tanida Karsilasilan Zorluklar: Kounis

Sendromu ya da Adrenalin Etkisi?
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Abstract

Management of anaphylaxis includes adrenaline, a life-saving drug,
however appropriate dosing and administration are of crucial
importance due to serious side effects. We present a 15-year-old
female with anaphylactic reaction manifesting as acute coronary
syndrome and pulmonary edema following the administration
of adrenaline as an intravenous bolus. Focusing on anaphylaxis,
adrenaline and coronary symptoms, this report discussed the
interactions between three intertwining entities: Kounis syndrome,
Takotsubo cardiomyopathy, and adrenaline-induced coronary
vasospasm, and challenges in differential diagnosis. Brugada
syndrome (cardiac autonomic dysfunction) and clinical manifestation
of the patient was also evaluated. Early consideration of adrenaline
at the appropriate dose and administration route is essential in
anaphylaxis management. Kounis syndrome should be considered
in those presenting with allergy symptoms and chest pain and
adrenaline should be used carefully due to possible risks of worsening
coronary symptoms in patients with Kounis syndrome. This report
also highlights a very rare side effect of adrenaline; the drug, which
constitutes the cornerstone of anaphylaxis management, has a
potential to trigger allergy itself due to metabisulfite-containing
preservative.

Keywords: Anaphylaxis, adrenaline, coronary syndrome, Kounis
syndrome, Takotsubo cardiomyopathy, side effect

Adrenalin anafilaksi tedavisinin temelini olusturan hayat kurtarici
ilactir; ancak uygun doz ya da sekilde verilmedigi takdirde dar
terdpatik indeksi nedeni ile ciddi yan etkilere neden olabilir. Olgu,
15 yasinda anaflaksi bulgulari ile acil servise basvuran, adrenalin
uygulamasi sonrasi akut koroner sendrom bulgulari ve akciger
o0demi gelisen bir hastaydi. Anaflaksi ve adrenalin uygulamasi
sonrasli gelisen koroner semptomlar nedeni ile ayirici tanisi zor olan
ve birbirine karisabilen U¢ ayri sendrom olan Kounis sendromu,
Takotsubo kardiyomiyopatisi ve adrenalin-iliskili koroner vazospazm
tartisildi. Ayrica kardiyak otonomik sistem bozuklugu olan Brugada
sendromunun hasta ile iliskisi de degerlendirildi. Anafilaksi tedavisinde
adrenalin geciktirilmemelidir, ancak uygun dozda ve uygulama
yoluyla kullanimi da son derece 6nemlidir. Alerji semptomlari ve
g6guls agrisi ile gelen bir hastada Kounis sendromunun mutlaka
akilda tutulmali, bu olgularda adrenalinin dikkatli kullaniimasi gerekir.
Dikkat cekici diger bir nokta ise, adrenalin preparatinin icerdigi
koruyucu sodium-metabisilfit nedeniyle cok nadir gorilen bir yan
etki olarak adrenalinin kendisinin de alerjiyi tetikleyebilecegidir.
Anahtar Kelimeler: Anaflaksi, adrenalin, koroner sendrom, Kounis
sendromu, Takotsubo kardiyomiyopatisi, yan etki
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Introduction

Adrenaline is a crucial medication in the management of
anaphylaxis. Intramuscular injection (IM) is the recommended
administration route. However, the administration of
adrenaline as an intravenous (1V) bolus should be avoided due
to its narrow therapeutic index.’

We present a 15-year-old female with anaphylactic reaction
manifesting as acute coronary syndrome (ACS) and pulmonary
edema following the administration of adrenaline as an IV
bolus. The objective of this case report is to discuss the cardiac
complications associated with IV adrenaline administration in
these patients.

Case

A 15-year-old atopic female weighing 65 kg presented with a
history of angioedema events following exposure to cats and
dust, as well as the ingestion of various drugs, which required
hospitalization. There was no family history of coronary artery
disease. After contact with a cat, the patient was admitted
to the emergency room with symptoms of angioedema,
general rash, swollen lips, and difficulty swallowing. Despite
the administration of IV pheniramine maleate (1 mg/kg) and
prednisolone (1 mg/kg), her symptoms persisted. To halt
the possible progression to anaphylaxis, 0.5 mg adrenaline
(1/1000) was inadvertently administered as an IV bolus,
instead of via the IM route. She later developed hoarseness,
chest pain, breathing difficulties with a respiratory rate
of 45 breaths/min, bilateral crackles, hypotension, and
tachycardia (158 beats/min) without arrhythmia. A chest
X-ray revealed lung edema, later confirmed by high-resolution
computed tomography. Electrocardiography (ECG) showed
ST elevations at the V5-6 derivations (Figure 1). Transthoracic
echocardiography did not show any abnormality including
any pericardial or pleural effusion (intact interatrial septum;
ejection fraction, 72%; normal function and diameters of
both ventricles). The laboratory markers showed elevated
creatine kinase-MB (peak, 42 U/L; N<25 U/L), sensitive
troponin-T (peak, 220 Pg/mL; N<14 Pg/mL), pro-brain-type
natriuretic peptide [(proBNP); peak, 4325 pg/mL; N<25 pg/
mL], and immunoglobulin E (IgE) (peak, 286 1U/mL; N<87 1U/
mL). Indicators of an allergic insult, histamine, chymase, and
tryptase, could not be studied. The patient was admitted to
the pediatric intensive care unit with a diagnosis of pulmonary
edema and ACS and was administered glyceryl trinitrate (0.15
pg/kg/min for 48 h), methylprednisolone (1 mg/kg/day), IV
pheniramine maleate, and IV ranitidine (1 mg/kg each for
96 h). Coronary angiography could not be performed due
to parental disapproval, though imaging of the myocardium
using Tc-99m myocardial perfusion scintigraphy showed no
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abnormality. Laboratory analysis [lipid profile, homocysteine,
lipoprotein (a), proteins Sand C, antithrombin-3, anticardiolipin,
lupus anticoagulant, coagulation factors, and thrombogenic
gene mutations] demonstrated no abnormality in terms of a
possible underlying atherosclerotic/thrombotic event for ACS.
At the 36™ hour, the pulmonary edema resolved and the chest
pain disappeared. The cardiac markers and ST elevations on
ECG were normalized at day 4 (Figure 2, normalization of
ECG at day 5), and the patient was discharged on day 8.

Discussion

Although numerous articles on the etiology of ACS in both
pediatric and adult age groups exist, the differential diagnosis
of Kounis syndrome (KS), Takotsubo cardiomyopathy
(TC), and adrenaline-induced coronary vasospasm can be
challenging as all manifest similar cardiac symptoms and ECG
and laboratory signs. This raises the question of how such a
diagnostic dilemma could be solved in the case of our patient.
Table 1 presents the diagnostic differentiation of the above-
mentioned pathologies and the patient’s clinical signs and
laboratory results.?

KS is an allergy-triggered coronary artery spasm mediated
by mast cell degranulation and the subsequent release of
vasoactive mediators. Multiple causes of KS involving drugs
(e.g., amoxicillin) have been reported. In these cases, the
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Figure 1. ST elevations at V5-V6 derivations on electrocardiography
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Figure 2. At rest electrocardiography obtained at day 5
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Table 1. Differential dagnosis of Kounis syndrome, Takotsubo cardiomyopathy, adrenaline-induced coronary vasospasm and the

patient’s data

Feature

Triggering
factor

Mediators

Pathogenesis

Coronary
arteries

Clinical signs
and symptoms

Laboratory
workup for
diagnosis

Kounis syndrome

Allergic reactions

Mediators of mast cell
degranulation (tryptase
and chymase), arachidonic
acid products, histamine,
platelet activating factor
and several cytokines

Mast cell degranulation.
Type |: Histamine products/
leukotrienes lead to
vasoconstruction in
coronary vessels

Type II: Tryptase/chymase
induces plaque erosion and
rupture

Type Ill: Stent trombosis by
mediators inducing platelet
activation and aggregation

Type | (coronary spasm):
Normal coronary arteries
without predisposing
factors for coronary artery
disease

Type Il (coronary
thrombosis): Pre-existing
atheromatous lesions with
coronary spasm, plaque
erosion or rupture

Type Ill (drug-eluting
stent thrombosis):

Stent thrombosis with
eosinophilic and mast cell
infiltrate

ACS symptoms ranging
from artery spasm without
increase of cardiac
enzymes and troponins to
acute myocardial infarction

Usual workup for ACS
(clinical, ECG, laboratory,
echocardiography, coronary
angiography)

Increase in serum
histamine and tryptase
(representing severe
allergic, hypersensitivity or
anaphylactoid reaction)

Takotsubo
cardiomyopathy

Emotional or physical
stress, sympathomimetic
drugs (catecholamine)

Catecholamine

Negative inotropic effect
of supraphysiological
adrenaline levels

Switch B2-adrenoceptor
coupling in ventricular
cardiomyocytes, from
the Gs protein to the

Gi protein signaling
pathway

Calcium overload in
myocardium, leading to
ventricular dysfunction

No significant stenosis
or intracoronary
thrombus on
angiography

Transient left ventricular
systolic dysfunction that
mimics ACS

Imaging: ventricular
apical akinesia/
hypokinesia; ECG
changes mimic acute
myocardial infarction;
Minimal release of
myocardial enzymes
with no evidence of
obstructive coronary
artery disease Absence
of pheochromocytoma
and myocarditis (revised
Mayo Clinic criteria)

Adrenaline-induced
coronary vasospasm

Catecholamine

Catecholamine

Excess of catecholamines
cause calcium overload in
myocardium

No significant stenosis or
intracoronary thrombus
on angiography

ACS symptoms ranging
from artery spasm
without increase of
cardiac enzymes and
troponins to acute
myocardial infarction

Usual workup for ACS

Brugada syndrome

Parasympathetic agonists
(at rest or during sleep, after
large meals)

Parasympathetic agonists,
adrenergic antagonists

Sodium channelopathy
(decreased Na* and Ca*2
inward flow or increase

in K* outward flow thru
cardiac cell membrane
resulting in pro-arrhythmic
shift in early phase of the
action potential

Structurally normal heart
and coronary vessels

Palpitations, chest
discomfort, syncope,
nocturnal agonal respiration,
ventricular tachyarrhythmias
and/or cardiac arrest

Right bundle-branch block,
ST-segment elevation in the
right precordial leads on
ECG

ECG: right bundle-branch
block, ST-segment elevation
in the right precordial leads.
Ajmoline challenge test to
unmask ECG signs and one
of the following clinical
characteristics:polymorphic
VT/VEF, syncope, a family
history of SCD in a subject
age <45 years, family
history or nocturnal agonal
respiration

The patient

Allergy
IV bolus adrenaline

NA

Unknown due to
parental disapproval
for angiography
Myocardial
scintagraphy normal

Typical ACS symtoms
of chest pain with
the elevation of
cardiac enzyme and
ST elevations on ECG

ECG: ST elevations at
V5-6 derivations
Elevations in CK-MB,
proBNP and sensitive
troponin-T
Echocardiography:
normal

Angiography: not
available
Scintigraphy: normal
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Table 1. Continued

Feature

Complications

Treatment

Epidemiology
and sex

Kounis syndrome

During the acute phase,
patients may develop
hypotension and shock
due to massive secretion
of vasodilators, pulmonary
edema, arrhythmias.
Possible progression to
myocardial infarction

No treatment guidelines
Simultaneous treatment of
ACS and allergic reactions

Real prevalence and
incidence unknown;
predominantly middle-
aged men but reported in
patients aged 9-90

Takotsubo
cardiomyopathy

Left-sided heart
failure is the common
complication.

Left ventricular mural
clot, systemic or
pulmonic embolic
events, mitral
valveregurgitation,
ventricular arrhythmias,
QT prolongation,
cardiogenic shock,
pulmonary edema

Treatment of the
condition is empirical
and aimed at preserving
ventricular function

Predominantly
postmenopausal
women; current
estimate of incidence is
2.1% of female patients

Adrenaline-induced
coronary vasospasm

Brugada syndrome

Ventricular tachyarrhythmias
and/or sudden cardiac arrest

Implantable cardioverter-
defibrillator
Pharmological: quinidine,
isoproterenol

Adult Males (41+15 years)
but may ocur at any age
(including the newborn era)

Genetic polymorphism in

The patient

Hypotension in acute
phase, pulmonary
edema developed

Glycerol trinitrate,
metil prednisolone,
pheniramine
maleate, ranitidine

Female adolescent

and 0.5% of all patients
with ST-elevation
myocardial infarction

Pediatric age group usually
belongs to type | Kounis

Pro-brain-type natriuretic peptide

ACS: Acute coronary syndrome, ECG: Electrocardiography, VT/VF: Ventricular tachycardia/ventricular fibrillation, SCD: Sudden cardiac death, CK-MB: Creatine kinase-MB, proBNP:

SCN5A region is identifed

diagnosis relies mainly on the suspicion and identification of
the signs and symptoms of ACS in the presence of an acute
allergic insult.®> No diagnostic test pathognomonic for KS
exists and therapy should be directed against both allergic
and cardiac symptoms.>* The treatment strategy is another
challenge in such patients since the drugs used to treat
this syndrome may also aggravate the allergic symptoms or
worsen ACS. Administration of adrenaline is controversial
since the myocardium and coronary vessels are already prone
to hypoperfusion due to anaphylaxis-mediated systemic
vasodilatation and depressed cardiac output.>* Therefore,
adrenaline should be used cautiously due to the theoretical risk
of worsening coronary vasospasm and myocardial ischemia
through the alpha receptor effect. Another point of note is a
rare side effect of adrenaline; the drug itself triggers allergy
due to sodium metabisulfite, which is an antioxidant and is
used as a preservative. Sulfite-related hypersensitivity and
anaphylaxis in KS has been demonstrated in the literature.*®

The adrenaline-induced adrenergic side effect is another
catecholamine-mediated  problem.  Adrenaline is the
cornerstone in the management of anaphylaxis." Acting
on both alpha and beta adrenergic receptors, it induces
vasoconstriction, cardiac chronotropic and inotropic effects,
bronchodilation, and the suppression of histamine and
related mediators released from mast cells and basophils.'
The recent anaphylaxis guideline encourages the early
administration of adrenaline to avoid possible progression to
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fatal anaphylaxis and recommends administration via the IM
route; IV infusion should be reserved as a last-line therapy for
refractory anaphylaxis or cardiac arrest.® [V administration, in
particular IV bolus administration, rapid IV infusion, or failure
to administer the guide dose titration results in coronary
vasospasm, myocardial ischemia, transient left ventricular
dysfunction, and pulmonary edema.®

Another catecholamine-related syndrome is TC (also called
broken heart syndrome or stress-induced cardiomyopathy).
The pathophysiology of TC consists of a state of stress
caused by endogenous catecholamine release or exogenous
adrenaline administration leading to acute left ventricular
wall dysfunction with usually normal coronary arteries.”® The
negative inotropic effect of supraphysiological adrenaline
levels switches 2-adrenoceptor coupling in ventricular
cardiomyocytes, resulting in stunning of the apical
myocardium, a zone rich for -adrenoceptors.? Abnormal
biomarkers include elevated cardiac enzyme markers, in
particular proBNP in the acute phase of TC which usually decline
with disease resolution.® Winogradow et al.® reported TC
following IV adrenaline administration during an anaphylactic
reaction. Direct catecholamine stress to the myocardium via
bolus drug administration might have been the stimulus for
TC in our patient in the presence of particularly elevated
proBNP; however, the absence of hypokinesia or motion wall
abnormality on echocardiography and scintigraphy ruled out
TC.
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Finally, Brugada syndrome (BrS) was considered. This
channelopathy results in cardiac autonomic nervous system
dysfunction at the onset of ventricular tachycardia (VT),
syncope, and/or sudden cardiac arrest in the absence of a
structural heart disease and is manifested as right bundle
branch block and ST segment elevation in the right precordial
leads.™ It frequently occurs during rest or sleep (when the
vagal tone is predominant) and the magnitude of the ST
segment elevation can be reduced by adrenergic agonists.
Definitive diagnosis requires administration of the ajmaline
challenge test (a sodium channel blocker to unmask the ECG
changes of subclinical BrS)."" However, the development of
tachycardia and ST elevation in the left precordial leads (V4,
V5, and V6) on ECG after sympathetic stimulation following
adrenaline administration, no indication of a right bundle
block, an absence of arrhythmia or myocardial ischemic
changes on the patient’s ‘at rest ECG" (obtained on the
fifth day, when the complaints diminished) (Figure 2), and
an absence of any history of polymorphic VT/ventricular
fibrillation (VF) or syncope attacks with no family history of
sudden cardiac arrest before the age 45 years diverted us
from this diagnosis. Precise diagnosis can be achieved by
the ajmaline challenge test; however, we did not consider
applying the test to our patient because of the potential risks
of life-threatening VF following ajmaline administration.

Several issues were raised when attempting to solve this
diagnostic dilemma in our patient. First, the patient might
already have had KS with occult coronary symptoms at arrival
and the adrenaline flush further aggravated the condition.
Second, she might not have had KS at the beginning but
the unique allergy-triggering effect of adrenaline via the
metabisulfite-containing preservative induced allergy and
resulted in the syndrome. Finally, the patient did not have KS.
However, vasospasm was induced through the well-known
alpha adrenergic side effect of the administration of IV bolus
adrenaline, and the concurrent coronary symptoms were not
relevant to the allergy. Despite the allergic complaints and
elevated IgE levels which indicated atopy, we were limited by
the technical unavailability of specific markers of acute allergic
insult (histamine, tryptase, and specific IgE antibodies)."
Moreover, even if we had been able to study these markers
to determine the presence of an allergic insult, the diagnosis
would still not be accurate since the patient's allergic
symptoms were already present before the administration
of the IV adrenaline flush and therefore elevations of these
biomarkers, especially tryptase (which has a half-life of 90
min after an allergic insult), would be observed with a high
probability.’? Thus, we could not rule out KS and determine
definitively whether or not the coronary symptoms were
aggravated by an allergic insult.

Anaphylaxis, adrenaline-induced coronary vasospasm, TC,
and KS constitute an intertwining complex of symptoms and
there are no absolute criteria to distinguish between them.®
The final decision on diagnosis in our case favored adrenaline-
induced coronary vasospasm as a result of inadvertent IV
drug administration. However, this case demonstrated the
necessity of further investigations to solve this diagnostic
dilemma. It also highlighted a very unique allergy-triggering
effect of adrenaline by sulfites. The final take-away point
is to highlight the importance of the appropriate route or
dosage of adrenaline at critical moments and the potential
catastrophic side effects if not administered correctly.
Physicians should practice caution when treating an allergic
patient because of the allergy-coronary insult association.
Nevertheless, they should not be discouraged when using
adrenaline in the management of anaphylaxis. Proper
administration minimizes the risk of potential cardiovascular
side effects in pediatric emergency care settings.
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Agir Kafa Travmali Bir Gocuk Olguda Basarili Dekompresif Kraniektomi
Successful Decompressive Craniectomy in a Child with Severe Head Trauma
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Gelismis Ulkelerde travma, cocuklarda mortalite ve morbiditenin
en sik gorllen sebebidir. Bu hastalarda agir travmatik beyin
hasari en 6nemli 6lim nedenidir. Tedavide temel hedef havayolu,
respiratuvar, dolasim destegi saglamak ve bunun yaninda kafa
ici basing artisini dnlemektir. Sekiz yasinda kiz olgu trafik kazasi
sonucu agir travmatik beyin hasari ile getirildi. Glasgow Koma
Olcedi 8 olan olgu entlbe edildi ve olguya respiratuvar ve dolagim
destegi verildi. Kraniyal tomografide bilateral frontal lobda
hemorajik kontlizyon alanlari, travmatik subaraknoid kanama,
sagda ince subdural kanama alani, bazal sisternalarda silinme,
ciddi beyin 6demi ve orta hatta sola dogru 1 cm sift vardi. Hastaya
mannitol, %3 NaCl ve fenitoin tedavisi verildi. izlemde herniasyon
bulgulari gelismesi Gzerine basvurusunun 4. saatinde dekompresif
kraniektomi uygulandi. Cocuk yodun bakim izleminde 3. gin
ekstlibe edilen olgu, 13. gln taburcu edildi. izleminin 6. ayinda
norolojik olarak sekelsizdi. Agir kafa travmali cocuk hastada
dekompresif kraniektomi uygulamasi, tibbi tedaviye yanitsiz
norolojik bozulma veya kafa ici basing artisinda veya herniasyon
durumunda gecikmeden distnUlimelidir.

Anahtar Kelimeler: Cocuk, travmatik beyin hasari, kafa ici basing
artisi, dekompresif kraniektomi

Abstract

In developed countries, trauma is the most common cause of
mortality and morbidity in children. Severe traumatic brain injury
is the most important cause of death in these patients. The main
goal of treatment is to provide airway, respiratory and circulatory
support and to prevent increased intracranial pressure. An 8-year-old
girl with a severe traumatic brain injury due to traffic accident was
admitted. The patient had a Glasgow Coma scale score of 8. She
was intubated and provided respiratory and hemodynamic support.
Cranial tomography showed bilateral diffuse frontal hemorrhagic
contusion areas, traumatic subarachnoid hemorrhage, a slim
subdural hemorrhage, basal cistern effacement, and severe brain
edema with a midline shift to the left of 1 cm. Mannitol, 3% sodium
chloride and phenytoin were given to the patient. At the 4th hour of
the follow-up in pediatric intensive care, decompressive craniectomy
was performed because the patient developed clinical herniation
findings. The patient was extubated on the 3rd day and discharged
on the 13t day. She did not have any neurological sequelae at
6 months of follow-up. Decompressive craniectomy should be
considered without delay in children with severe head trauma
with neurological deterioration or intracranial pressure elevation
refractory to medical treatment and in those with herniation.
Keywords: Child, traumatic brain injury, elevated intracranial
pressure, decompressive craniectomy

Giris

Amerika ve diger gelismis Ulkelerde cocuk &limlerinin énde
gelen sebebi travmadir.' Bu Olimlerin %401 travmatik beyin
hasari sonucudur.? Travmatik beyin hasarinda Glasgow Koma
blcedi (GKO) 13-15 arasi olanlar hafif, 9-12 arasi olanlar orta,
9'un altinda olanlar agir olarak tanimlanmaktadir.? Travmatik
beyin hasarinda havayolu, respiratuvar, dolasim destegi
yaninda artmis kafa ici basincini azaltmaya yonelik tedaviler

yapllmalidir. Bu tedaviler; sedasyon ve analjezi, hiperozmolar
tedavi, hafif hiperventilasyon, viicut sicakliginin kontrold, beyin
omurilik sivisinin drenaji, kafa ici basincl distren barbitlrat
tdrevi ilaglarin kullaniimasini icermektedir* Dekompresif
kraniektomi artmis kafa i¢i basincini azaltmak icin yapilan,
bir miktar kafa kemiginin ¢ikanldidi cerrahi bir yontemdir.
Eriskinlerde dekompresif kraniektomi artmis kafa ici basincinda
rutin bir tedavi olarak onerilmemektedir. Hatta dekompresif
kraniektomi uygulanan agir kafa travmali eriskinlerde standart
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tedavi uygulananlara goére daha kotd norolojik sonuclar
bildirilmistir>® Cocuk hastalarda dekompresif kraniektomi
uygulamasinin, tibbi tedaviye yanitsiz kafa ici basing artisinda,
norolojik bozulma veya herniasyon durumunda etkili
olabilecedi bildirilmektedir.*

Agir travmatik beyin hasarinda dekompresif kraniektominin
yeri ve sonuclarinin tartisildigi Cochrane degerlendirmesinde
27 cocuk hastanin oldugu yalniz bir calisma bulunmustur.
Gocuklarda nadiren uygulanan bu tedavinin Olim riski ve
0zUrldligl azaltabilecedi bildirilmektedir.>’

Bu yazida amacimiz; agir travmatik beyin hasari nedeniyle
izledigimiz herniasyon bulgulari gelisen bir cocuk olguda
dekompresif kraniektomi ile nérolojik fonksiyonlarda belirgin
iyilesme saglandigini ve bu tedavinin uygun cocuk hastalarda
iyi bir secenek olabilecegini vurgulamaktir.

Olgu

Sekiz yasinda kiz olgu arag i¢i trafik kazasi nedeniyle dis
merkezden 112 araciligiyla kazanin 4. saatinde hastanemize
getirildi. Fizik muayenesinde genel durumu kéti, GKO 8,
kalp tepe atimi 140/dakika, kan basinci 130/85 mmHg,
respiratuvar sayisi 30/dakika, oksijen satlrasyonu %92,
kapiller dolum zamani 2 saniye idi. Sol pupil normoizokorik,
isik refleksi aliniyordu, fakat sag g6z 6demden dolayi
degerlendirilemedi. Sag g6z cevresinde ve kafada yaygin
deri alti 6demi vardi. Sag kulak bakisinda hemotimpanium
mevcuttu. Olgunun boynu korunarak 5,5 numara kafli tiple
hizli ardisik entlibasyon protokoll uygulanarak entibe edildi
ve mekanik ventilatore baglandi. Hastaya 6 mL/kg dozunda
%3 NaCl, 0,25 gr/kg dozunda mannitol, 20 mg/kg fenitoin
damar ici yikleme ve idame sivi tedavisi verildi. Kan gazinda
pH: 7,26, pCO,: 47,8 mmHg, HCO,: 19,5 mmol/L, laktat:
4,6 mmol/L idi. Tam kan sayiminda hemoglobin: 9,1 gr/
dL, hematokrit: %26,6, trombosit: 271000/mm?, I6kosit:
28400/mm?*  saptandi.  Biyokimyasal degerlendirmede
kan sekeri: 235 mg/dL, AST: 115 U/L, ALT: 46 U/L, LDH:
556 U/L olup diger kan degerleri normaldi. Koagulasyon
parametrelerinde protrombin zamani: 17,5 saniye, aktive
parsiyel tromboplastin zamani: 35,6 saniye, INR: 1,46
saptandi. Batin ultrasonografisi, servikal, toraks ve batin
tomografi tetkikleri normaldi. Kraniyal tomografi tetkikinde
frontal bélgede ¢ogul ¢cékme kiriklari, frontal, sfenoid ve sag
maksiller sinUste, sag orbita slperior ve medial duvarinda,
sol temporal kemikte kiriklar ve pndmosefalus, sag gozde
perforasyon saptandi. Bilateral frontal lobda hemorajik
kontlzyon alanlari, travmatik subaraknoid kanama, sagda
ince subdural kanama alani, bazal sisternalarda silinme,
ciddi beyin 6demi ve orta hatta sola dogru 1 cm sift vardi
(Sekil 1). Beyin cerrahisine danisilan hastaya hiperozmolar
tedavi, profilaktik antiepileptik tedavi ve yakin klinik izlem
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onerildi. Kafa ici basing artist bulgulart agisindan klinik
olarak izlenen hastada bradikardi ve hipertansiyon gelisti,
sol gdzde 1sik refleksi alinamadi. Klinik olarak herniasyon
disinilen olgu izlemin 4. saatinde beyin cerrahisi tarafindan
acil operasyona alindi. Sag frontotemporoparietal 6x8
cm capinda kraniektomi yapildi ve subdural mesafedeki
kanama bosaltildi. Hasta operasyon sonrasi cocuk yogun
bakim klinigine kabul edildi. Monitorize edilerek mekanik
ventilatorde izleme alindi. Hastaya sag femoral santral
vendz kateter, sa§ brakial arter kateteri ve idrar sondasi
takildi. Olguya hiperozmolar tedavi olarak %3 NaCl 6
mL/kg 4 dozda, mannitol 0,25 gr/kg 4 dozda, profilaktik
antiepileptik fenitoin 5 mg/kg/gin dozunda damar igi
devam edildi. Sedasyon-analjezi olarak midazolam 0,1
mg/kg/saat ve remifentanil 0,15 mcg/kg/dakika dozunda
inflzyon baslandi. Olgunun izleminde hemoglobin: 7,2 gr/
dL, hematokrit: %20,7 protrombin zamani: 19,3 saniye,
aktive parsiyel tromboplastin zamani: 29,4 saniye, INR:
1,65, fibrinojen: 133 mg/dL saptandi. Olguya hemoglobin
degerinde disme ve koagtlopati nedeniyle 2 kez 10 mL/kg
dozda eritrosit sispansiyonu ve 1 kez 10 mlL/kg dozda taze
donmus plazma destegi verildi. Cocuk ndroloji bolimine
danisilan hastaya elektif kosullarda elektroensefalogram
ve kraniyal manyetik rezonans gorintileme yapilmasi ve
hastanin fenitoin tedavisine devam edilmesi 6nerildi. Goz
hastaliklari bolimU bulgularin kint/delici géz travmasi ve
glob riptird/penetrasyonu ile uyumlu olabilecegdini, acil yara
yeri eksplorasyonu ve gerekirse onarimini énerdi. Ancak aile
bu islemi kabul etmedi. Olguya g6z klinigi tarafindan destek
tedaviler baslandi. Sekizinci saatte cekilen kontrol kraniyal
bilgisayarli tomografide bazal sisternalarin agik oldugu, siftin
geriledigi ve subdural hematomun bosaltildigi gézlendi.
Yogun bakim yatisinin 3. gilininde ndrolojik durumunda
dizelme gorilen, dksirme ve 6gurme refleksi olan hasta

Sekil 1. Olgunun ilk kraniyal bilgisayarli tomografisi



Oxzciftci ve ark.
Agir Kafa Travmali Olguda Dekompresif Kraniektomi

solunumu vyeterli olmasi nedeniyle ekstlbe edildi. Santral
tipte fasiyal paralizi tespit edilen olguya kulak-burun-bogaz
boliml  onerisiyle 2 mg/kg/gin dozunda prednizolon
tedavisi baglandi. Prednizolon tedavisi 8 haftada kesildi.
Yatisinin 5. giiniinde GKO 15 olan olgu 7. glinde servise
nakil edildi. Yatisinin 8. glininde c¢ekilen kraniyal manyetik
rezonans gorlntilemede her iki frontal lobda yaygin
hemorajik kontlzyon alanlari, perilezyonel 6édem ve orta
hat yapilarinda sola dogru 5 milimetrelik sift izlendi (Sekil
2). On dclncl glininde GKO 15, sag gozde gorme kaybi,
santral tipte fasiyal paralizisi, sag hemiparezisi olan olgu
taburcu edildi. Hasta fizik tedavi programina alindi. Taburcu
edildikten 2 ay sonra umbilikus sag lateral bolgeye gomdli
olan kraniektomi materyalleri yerine konuldu. izleminin 6.
ayinda nérolojik sekelsiz olan olgu, sag gézde gérme kaybi
nedeniyle takip edilmektedir.

Tartisma

Cocuklarda agir travmatik beyin hasarinda 6lim ve 6zurlGltuk
riski yuksektir. Agir travmatik beyin hasarinin yonetiminde
temel hedef havayolu, respiratuvar ve dolasim destegini en
uygun sekilde verebilmek ve bdylece yeterli beyin kan akimini
saglayabilmektir. Bunun yaninda artmis kafa ici basincini
degerlendirmek ve basinci azaltmaya yonelik basa pozisyon
verme, viicut sicakliginin kontrold, yeterli sedasyon ve analjezi,
hafif hiperventilasyon, hiperozmolar tedavi ve direncli seyreden
kafa ici basing artisinda barbitirat tirevi ilaglarin kullaniimasi,
beyin-omurilik sivisinin drenaji ve dekompresif kraniektomi gibi
tedaviler uygulanmaktadir.*® Biz de agir travmatik beyin hasari
olan olgumuzda 6nerilere uygun olarak servikal stabilizasyonu,
havayolu, respiratuvar ve dolasim destegini sagladik.

Sedasyon-analjezi, normovolemi, normokapni, normotermi,
normoglisemiyi, saglayacak sekilde izlemimizi sirdirdik. Kafa

Sekil 2. Olgunun 8. glin kraniyal manyetik rezonans goériintiilemesi

ici basing monitorizasyonu yapilamayan olguya hiperozmolar
tedavi verildi ve kafa igi basing artisi klinik bulgularla takip
edildi. Profilaktik fenitoin tedavisi verildi. Ancak uygulanan
bu tedavilere ragmen herniasyon bulgulari (hipertansiyon,
bradikardi ve isik refleksinin alinamamasi) gelisince zaman
kaybetmeden beyin cerrahi ile gortstldd ve dekompresif
karniektomi yapildi.

Dekompresif kraniektomikafaigi basing artisinda cerrahi tedavi
secenegidir. Az sayida calisma bu tedavinin agir travmatik
beyin hasari sonrasi cocuklarda uzun dénemde pozitif etkisini
gostermistir.”? Taylor ve ark.'nin” agir kafa travmali bir yasin
Uzerinde 27 cocuk hastayla yaptiklar calismada bitemporal
kraniektomi ile tibbi tedavi karsilastirimistin.  Cerrahi
dekompresyon kafa ici basing artisinda (kafa ici basing artisi
intrakraniyal basincin 30 dakika ve Uzeri 20-24 mmHg, 10
dakika 25-29 mmHg, 1 dakika >30 mmHg olmasi seklinde
tanimlanmis) veya herniasyon olmasi durumunda yapilmistir.
Calismada dekompresif kraniektomi travmanin ortalama
19. saatinde uygulanmistir.  Travmatik beyin hasarinda
dekompresif kraniektominin erken ddnemde yapilmasinin,
faydali ve sonuclarin daha iyi oldugu bildirilmistir.” Travmatik
beyin hasarinda dekompresif kraniektomi uygulama zamani
ile ilgili tartismalar vardir. Wang ve ark.’nin'® yaptigi bir
meta-analiz  calismasinda  dekompresif  kraniektominin
tibbi tedaviden daha 6nce yapilmasini destekleyen yeterli
kanit bulunamamistir. Bazi calismalar da erken cerrahinin
daha iyi sonuglar verdigini gostermistir.”*'2 Mhanna ve
ark.'nin® cocuk hastalarda yaptiklar calismada dekompresif
kraniektomi yapilan 17 hasta ile islemin uygulanmadigr 17
hasta kontrol grubu olarak degerlendirilmistir. Bu calismada
ortalama operasyon zamani 2 saat olarak tespit edilmis ve
hastalarin mortalitelerinde anlamli fark olmamasina ragmen
morbiditelerinin  kontrol grubuna gdre daha iyi oldudu
gosterilmistir® Bazi calismalarda ise cerrahinin zamani ile
sonuclar arasinda bir iliski saptanamamistir.’*' Cavusoglu
ve ark.”™ tarafindan yapilan, aralarinda cocuk hastalarin
da bulundugu agir kafa travmasi sonrasi erken dénemde
(ortanca zamani 2,5 saat) dekompresif kraniektomi
uygulanan olgularin degerlendirildigi calismada, olgularin
yaklasik yarisinda olumlu sonug alinmistir. Bizim olgumuzda
travmanin 8. saatinde herniasyon bulgulari gelismesinden
dolayi dekompresif kraniektomi uygulanmistir. Agir travmatik
beyin hasari olan olgumuz GKO 15 olarak taburcu edilmis,
izlemde norolojik sekel kalmamistir.

Dekompresif kraniektomi icin olasi cerrahi komplikasyonlari;
subdural higroma, hidrosefali, yara vyeri enfeksiyonu,
hematom progresyonu veya yeni hematom formasyonlari
olarak belirtilmistir."® Olgumuzda ise uygulanan dekompresif
kraniektomi sonrasi  herhangi bir cerrahi komplikasyon
gbzlenmemistir.
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Agir travmatik beyin hasari cocuklarda dnemli bir morbidite ve
mortalite nedenidir. Bu hastalarin yonetiminde tibbi tedaviye
yanitsiz durumlar ve herniasyon tablosunda dekompresif
kraniektomi secenegi gecikmeden dustnutlmelidir.
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Sarsilmis bebek sendromu (SBS); ebeveynin, bebedi kollarindan ya da
gbvdesinden tutarak sertce sarsmasiyla ortaya cikar. Stpheli dyka,
subdural hemoraiji, bilateral retinal hemoraji, kraniyal kemik ve/veya
iskelet fraktlrl, ekimozlari olan hastalarda akla gelmelidir. Burada
nobet nedeniyle hastaneye basvuran, ilk éykusinde SBS lehine bulgu
saptanmayan, serebral palsi ile izlenen erkek kardesi olan bir hasta
takdim edilmistir. Ailede ayrica kardes 6lim Oykisi olmasi ve daha
Onceden dis merkezde yapilan arastirmada SBS agisindan kesin kanit
bulunamamasi nedeniyle, ndrolojik ve metabolik hastaliklarin ayirici
tanida oldugu organik nedenler 6n planda arastiriimistir. Fakat beyin
manyetik rezonans goérintllemesindeki farkli yaslardaki subdural
hematomlar, oksipital kemik kirngi ve retinal hemorajiler nedeniyle
yapilan detayli aile gérlismesi sonunda SBS lehine 6yku alinmistir.
Klinik bulgularin varliginda sadece bir defa yapilmis aile gértismesi
SBS tanisini dislamak icin yeterli olmayabilir. Ozellikle organik bir
neden gosterilemeyen bu tir hastalarda SBS surekli akilda tutulmasi
gereken bir tanidir.

Anahtar Kelimeler: Aile gortsmesi, kafa ici kanama, retinal
kanama, sarsiimis bebek sendromu

Abstract

Shaken baby syndrome (SBS) is caused by vigorous shaking of an
infant by the arms, legs, chest, or shoulders. It must be thought
when there is a suspicious story, subdural hemorrhage, bilateral
retinal hemorrhage, cranial bone and or skeletal fracture, and
ecchymosis. Here, we report a patient, who presented with seizures,
with a family history of similar findings in his brother. Most of the
efforts were given to find an organic reason to explain the patient’s
findings due to the history of similar presentation of the sibling
with an impression of inherited neuro-metabolic disorders and
a negative result of a previous evaluation of the patient and the
family for SBS at another hospital. Striking findings of SBS including
subdural hematomas of different ages, occipital bone fracture, and
retinal hemorrhages directed us to re-evaluate the family for SBS.
After multiple episodes of family interviews, clues leading to injury
through SBS were discovered. A single family interview may not
be sufficient to exclude SBS especially in the presence of clinical
findings. SBS is a diagnosis that should always be kept in mind in
such patients, especially those with no organic cause.
Keywords: Family interview, intracranial hemorrhage,
hemorrhage, Shaken baby syndrome

retinal

Giris

Sarsilmis bebek sendromu (SBS); bebegin kollarindan veya
gogsinden tutularak sertce sarsimasiyla ortaya c¢ikan,
subdural hematom, aksonal yaralanma ve beyin 6demi gibi
ciddi beyin yaralanmasi, retinal kanama ve &lime neden
olabilen bir fiziksel ¢ocuk istismari tlrtdir.” SBS en sik ilk
bir yasta gorulir ve bebeklik ¢caginin en sik dogal olmayan

Olim nedenidir? SBS bulgular 6zgil olmadigindan taniya
giden yolda bircok hastaligin dislanmasi gerekebilir.'* Daha
onceden tamamen saglikli bir cocuk hastaneye beslenme
bozuklugu, kusma, solunum sikintisi, ndbet, huzursuzluk,
uykuya egilim, bilin¢ dlizeyinde degisiklik ile gelebilir. Tanida
oykl ve fizik muayene ile birlikte radyoloji de dnemli yer
tutmaktadir.
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Olgu sunumumuzla cocuk saghgi ve hastaliklar pratiginde
onemli bir sorun olan ¢ocuk istismarini gindemde tutmak
amaclanmistir.

Olgu

Sekiz aylik erkek bebek evde, ilk kez jeneralize tonik klonik
nébet gecirme ve kafasini yere carpma oykusulyle dis merkeze
gotirilmustl. Nobet sonrasi solunum durmasi gelismis olan
hasta kisa sureli pozitif basingli maske destegdi ile diizelmisti.
Kraniyal tomografide sol frontalde subaraknoid kanama ve sol
pariyetal subdural hematom saptanan hastaya fenitoin tedavisi
baslanmisti. Takip ve tedavi icin yogun bakim birimimize sevk
edilmisti.

Hastanin ayrintili 6ykUsinde 4 aylikken dis merkezde nébet
slphesiyle incelendigi, elektroensefalografi normal oldugu
Ogrenildi. Anne babasi arasinda akrabalik yoktu. Saglikli
6 yasinda bir kiz kardesi (S.N.B.) olan hastanin, bir erkek
kardesinin (N.B.) 10 aylikken ndbet sonrasi intrakranyal
kanama nedeniyle 6ldtugu, diger erkek kardesinde (N.E.B.)
14 aylikken gecirilen nébet ve intrakranyal kanama sonrasi
serebral palsi sekeli bulundugu 6grenildi. Olen kardes N.B ile
ilgili ndbet dncesi koltuk kenarina tutunarak adimlamakta iken
ellerini birakarak sirt Ustl yere disme seklinde diisme 6ykisu
verildigi, cocugun yaninda olay sirasinda sadece annesinin
bulundugu &grenildi. Diger erkek kardes N.E.B.'nin ndbet
oncesinde ablasiyla oyun oynarken carpisarak yere distugu;
anne ve babasinin bunu gordikleri ifade edildi. M.B."'nin
ise annesi yerde oturarak yemek yedirmekte iken, birden
kasilarak yere sert olarak carpma ve ardindan ndbet gecirme
Oykustnin oldugu; cocugun vyaninda sadece annesinin
bulundugu 6grenildi.

Olen N.B.'nin otopsi raporunda ihmale iliskin bir sonuc
ctkmamis, serebral palsili olan kardes icin yasadiklari ildeki
hastaneye basvuru sonrasi hastane tarafindan sosyal
hizmetlere bildirim yapiimisti. Anne ve babanin ruh saglg
degerlendirmelerinde anneye depresyon tanisiyla ilag tedavisi
baslanmis; babada yaygin anksiyete bozuklugu ve anksiyete
ile iliskili somatik belirtiler saptanarak, ilag tedavisi baslanmisti.
Tedavileri ve dizenli izlemleri halen psikiyatri ve cocuk koruma
merkezi tarafindan yapilmaktaydi. En blyUk cocuk S.N.B. ise
hastanemizin saglam cocuk polikliniginde degerlendirilmis ve
istismarla iliskili bulgu saptanmamisti.

Hastamiz ve ailenin koagilasyon bozuklugu agisindan dis
merkezde yapilmis olan testleri normaldi.

Basvurudaki fizik muayenede; genel durumu kotl, biling
kapali, 6n fontaneli 2x1 ¢m normal bombelikte, i1sik refleksi
bilateral pozitif, pupiller izokorik, Glaskow Koma &lcedi 6,
ekstremiteler agrili uyarana fleksor yanitl, derin tendon
refleksleri hiperaktif, plantar yanit bilateral ekstansér olarak
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tespit edildi. Diger sistem muayeneleri dogaldi. Deri lezyonu
yoktu.

Hemogram, periferik yayma, kan biyokimyasi, koagilasyon
testleri ve kan gazlari normal bulundu. Kemik tarama grafileri
normaldi. Kraniyal tomografide oksipital kemikte nondeplase
kirik hatlari ve falksta en kalin yerinde verteks diizeyinde 14 mm
olarak olcllen, her iki tarafta tentoriumda hemorajik kalinlik
artisi olarak izlenen subdural hematom saptandi (Sekil 1).

Cocuk yogun bakima kabull sonrasi direngli nébetleri devam
eden hasta entibe edilerek mekanik ventilatér destegine alind.
Midazolam inflzyonu 0,1 mg/kg/saat dozunda baslandi.
Dis merkezde baslanan fenitoin (5 mg/kg/gin) tedavisine
levetirasetam (30 mg/kg/glin) ve fenobarbital (5 mg/kg/gun)
tedavileri eklendi. G6z muayenesinde bilateral retinal kanama
saptandi. Kraniyal manyetik rezonans gorintileme ile farkli
yaslarda subdural kanama odaklari ve subaraknoid kanama
varligi gosterildi (Sekil 2). Aile tarafindan anlatilan basit disme

Sekil 1. Vertex dlizeyinde 14 mm'yi bulan subdural hematom

Sekil 2. Kraniyal manyetik rezonans gorlntilemede farkli yaslarda subdural
kanama odaklari
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ile olusan duslk enerjili travma ve kafasini carpma 6ykisd ile
hastada saptanan farkli zamanlara ait ve cok sayida ve cesitli
kafa ici kanamalar birbiriyle uyumlu degildi. Bunun yaninda
bilateral retinal kanamalarin varligi da farkli mekanizmalarla
olusan birden fazla travmayi disinddriyordu. Bu hastanin
sarsiimis bebek sendromu olabileceginden kugkulanildi.

Ayiric tanida en ¢ok karistigi metabolik hastalik olan glutarik
asidiri tip 1 icin bakilan Tandem MS ve idrarda organik asit
dizeyleri ¢ocuk metabolizma bolimiu tarafindan normal
sinirlarda degerlendirildi.

GCocugun durumunu agiklayacak baska organik bir neden
bulunamamasi nedeniyle istismar acisindan degerlendirilmek
Uzere Cocuk Koruma Merkezi sosyal hizmet uzmani
tarafindan ayrintili, ayri ayr ve yineleyen sekilde birden fazla
aile gorismeleri yapildi. Gortsmelerde annenin 17, babanin
20 yasinda iken evlendikleri, hemen ilk cocuga gebe kalindigi
6grenildi. Babanin birdergahta “zikir cekme” olarak adlandirilan
dini ibadette bulundugu, evinde rahatlatmak amaciyla
kendisiyle birlikte, 10 aylikken nébet geciren (daha sonra élen)
oglu N.B.'ye de 6ne ve arkaya sallama seklinde uygulama
yaptigl 6grenildi. Bu ibadet ve rahatlatma sureclerine buyuk
cocuk S.N.B. de tanik olmustu. Daha sonra anne tarafindan
kaydedilmis olan videoda S.N.B.'nin tipki babasinin tanimladig
gibi kardesi M.B."yi yastikla birlikte kendine ve geriye dogru
hareketlerle, hizlica salladidi gorlldi. Cocuklarin ayakta ileri
ve geri olmak Uzere hizli bir sekilde sallanarak uyutulmasinin
ailede ogrenilmis bir davranis kalibi oldugu dustndldi. Bu
ayrinti, hastanin durumunu agiklamakta énemli bir delil olarak
goruldu ve ilgili makamlara konu hakkinda bilgi verildi. Aile
SBS agisindan izleme alindi.

Takibinde nobetleri azalan, ekstibe edilen hastanin fizik
muayenesinde gbz temasi yok, bilateral isik refleksi aliniyor,
destekli-desteksiz oturma yok, derin tendon refleksleri
hiperaktif, plantar yanit bilateral ekstansor olarak saptandi.
Hasta izlem ve tedavilerinin devami agisindan babaanne
refakatinde cocuk saglgi ve hastaliklari servisine devredildi.

Tartisma

Cocuk istismari tim diinyada énemli bir halk saghgi sorunudur.
Yiksek gelirli Ulkelerde, fiziksel cocuk istismarinin yillik
prevalansi %4 ile %16 arasinda degismektedir.* Turkiye'de
Ug yas alti cocuklarda kaza disi kafa travmasi sikligini bildiren
cok merkezli bir calismada, hastaneye subdural kanama,
subaraknoid kanama, kafa kirngi, koma, retinal kanama, biling
degisikligi nedeniyle kabul edilen 36 ay alti cocuklar geriye
donlk olarak taranmistir. Olgularin %48'i kaza, %7'si olasi
istismar, %22'si istismar olarak belirlenmis ve %23'linde neden
saptanamamistir.®> SBS icin risk faktorleri olarak genc anne-
baba yasi, tek anne veya babaya sahip olma, disik sosyo-

ekonomik durum, issizlik, postpartum depresyon, ev ici siddet,
erkek bebek, cogul gebelik, erken dogan bebekler, distk
dogum agirligina sahip bebekler, dogustan anomalili bebekler,
zeka geriligi olanlar, siregen veya tekrarlayici hastaligi olanlar
ve bebegin susturulamayan aglamasi sayilabilir>” SBS'de en
sik intrakranyal lezyon subdural hematomdur. Klinik bulgulari
uykuya egilim, huzursuzluk, meningismus, konvilsiyon, biling
bozuklugu, kusma, kétl beslenme, solunumda anormallikler
ve apne ile karsimiza cikabilir."® SBS stpheli 6ykd, subdural
kanama, travma Oykusu olmadan bilateral retinal kanama,
kraniyal kemik ve/veya iskelet kiriklari, ekimozlari olan
hastalarda akla gelmelidir® Tanida istismara ait 6yku siklikla
dogrudan alinamaz. Tanida g6z bulgulari dnemli oldugu
icin muayene cocuk gbz uzmani, ¢cocuk néroloji uzmani gibi
deneyimli kisilerce pupiller genisletilerek yapilmalidir. Kaza
disi kafa travmasi oldugundan siphe duyulan tim bebek
ve cocuklara beyin gorintilenmesi ve kemik taramasi
yapiimalidir.? SBS bulgulari 6zgil olmadigindan ayirici tanida
sepsis, menenjit, meningoensefalit, metabolik hastaliklar,
norolojik hastaliklar, viral hastaliklar, ani bebek 6limu
sendromu, dogustan kalp hastaliklari, kanama bozukluklari
gibi bircok hastalik distindlmelidir.™3

Sunulan olguyla SBS klinik bulgulari agisindan hekimlerin strekli
alarmda olmasi gerektigi ve klinik bulgulari agiklamakta belirgin
organik bir neden bulunmadigi takdirde bir kez aile goérismesi
yapiimis olsa bile bu goérismelerin tekrarlanmasi gerektigi
vurgulanmistir. Klinik bulgularin variginda tek sefer yapilan
aile gorusmesi SBS tanisini dislamak icin yeterli olmayabilir.
Ozellikle organik neden gésterilemeyen, daha énceden benzer
sekilde kardes 6lim 6yklsu olan, anlatilan travma ile cocukta
mevcut bulgularin ortaya clkamayacak olmasi ve 0&zellikle,
retinal kanama ile birlikte subdural ve subaraknoid kanama ve
aksonal dejenerasyon olmasi bu tir hastalarda SBS tanisini akla
getirmeli ve aile ile ayrintili gériisme yapilmali, anne babanin
psikiyatrik degerlendirmesi igin psikiyatri danisimi yapiimalidir.
SBS slphesi olan tim hastalar bu stphe dislanana kadar
hastanede gdzetim altinda tutulmali, SBS siiphesinde aile ile 6n
yargisiz olarak ve asla suclayici olmadan gortisme yapilip, en kisa
slirede sosyal hizmetlere ve savciliga da bildirimi yapilmalidir.
SBS tanisi koyarken hekimleri en ¢ok zorlayan bir kisim bulgular
SBS tanisini desteklerken, bir ebeveynin kendi ¢cocugunu nasil
sarsmis olabilecegini distinme ve hatta bununla onu itham
etmemenin zorlugudur. Bu nedenle SBS disUndlen olgularin
hastanemizde oldugu gibi Cocuk istismari Komisyonu uzmanlari
tarafindan degerlendirilmesi hem daha etkin sonuclar almak
hem de cocugun zarar gérmemesi adina onemlidir. Cocugun
ylksek yarari agisindan alinacak énlemler; kesin tani konulana
kadar ya da stuphe devam ettigi stirece cocugun ve ailenin yakin
izleminin yapilmasi (cocugun Cocuk Koruma Merkezi tarafindan,
ebeveynlerin  de psikiyatrik izleminin devami) ve sosyal
hizmetlerin ev ziyaretleri ve ¢cocugun bakimina destek olacak
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diger aile bireylerinin devreye sokulmasi, tani kesinlestiginde ise
cocugun bakiminin bir diger akrabaya verilmesi ya da kurum
bakimina alinmasi seklindedir. SBS'ye yol acan ebeveynin
psikiyatrik tedavisinin sonunda ¢ocugun yine asil aileye verilmesi
ancak surekli denetimin de stirmesi seklinde izlemi yapilmalidir.

SBS olgularinin yakalanmasindan c¢ok 6nlenmesi daha yiiz
glldurtcudar. Surekli aglayan, zor ya da gazli bebekler
ebeveynleri ¢cok zorlayabilir. Bu durum altta yatan bir psikiyatrik
sorun da varsa bebeklerin sarsiimasi ile sonuglanabilir. Bu
nedenle heniiz gebelik doneminde ve dogum sonrasi annelere
SBS dnleyici egitim verilmesi etkili olacaktir. Bu konuda yapilan
bir calisma da dogum oOncesi ya da dogumdan sonraki 1.
haftada verilen egitimin koruyucu olabilecedi ydnlndedir.*
Saglam cocuk poliklinigi izleminde de ebeveynlerin SBS
konusunda bilgilendirilmesi énemlidir.

Dini ibadet seklinin olasi SBS ortami olusturma potansiyeli
olgumuzu literatirde sunulan diger olgulardan farkl
kilmaktadir. Bu nedenle aile gérlismeleri bir uzman tarafindan
yapllmali ve uygun yontemler kullanilarak bu yonden de
sorgulama yapilmalidir.
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Pes Ekinovarus Operasyonu Sirasinda Fatal Malign Hipertemi

Gelisen Bir Cocuk Olgu

A Case of Fatal Malignant Hyperthermia During Pes Equinovarus Surgery in a Child
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Malign hipertermi (MH), codunlukla volatil anestezikler ve/veya
sliksinilkolin gibi depolarizan kas gevseticilerle tetiklenerek olusan ve
hipertermi, tasikardi, asidoz ve kas rijiditesi ile karakterize genetik bir
sendromdur. MH genellikle anestezi indiksiyonunu takiben gorilir,
ancak girisim slresince ve sonrasinda da ortaya cikabilir. D6rt buguk
yasinda erkek olgu pes ekinovarus operasyonu sirasinda direncli
ylksek ates, tasikardi ve end-tidal karbondioksitte ylkselme olmasi
Gzerine MH dUsundlerek cocuk yogun bakima alindi. Takibinde
hiperkarbi, ates ve direngli metabolik asidozu tekrar gelisen
olgu, dantrolen sodyum ve destek tedavileri verilmesine ragmen
kaybedildi. Bu olgu genel anestezi uygulanan hastalarda 6limcul
olabilen MH olasiligini hatirlatmak, ¢ocuk yogun bakimda izlem ve
tedavisini vurgulamak icin sunulmustur.

Anahtar Kelimeler: Malign hipertermi, cocuk, dantrolen, ¢ocuk
yogun

Abstract

Malignant hyperthermia (MH) is a genetic syndrome characterized
by hyperthermia, tachycardia, acidosis, and muscle rigidity, often
triggered by depolarizing muscle relaxants such as volatile anesthetics
and/or succinylcholine. MH usually develops following anesthesia
induction, but may occur during and after a surgical intervention.
A 4.5-year-old boy was admitted to the pediatric intensive care unit
considering MH due to persistent fever, tachycardia and end-tidal
carbon dioxide elevation which developed during pes equinovarus
surgery. In the follow-up, hypercapnia, fever and refractory metabolic
acidosis recurred. Despite the administration of dantrolene sodium
and supportive treatments, the patient died. This case is presented
to remind the possibility of MH which may be fatal in patients
receiving general anesthesia and to emphasize the follow-up and
treatment of the patients with MH in pediatric intensive care unit.
Keywords: Malign hyperthermia, child, dantrolene, pediatric
intensive care

Giris

Malign hipertermi (MH), halotan, izofluran, sevofluran,
desfluran gibi kuvvetli inhalasyon ajanlari, siksinilkolin gibi
depolarizan kas gevseticiler ve nadiren agir egzersiz, Isi gibi
stres durumlarinda hipermetabolik bir cevap olarak ortaya
cikan farmakogenetik bir bozukluktur. Ana klinik bulgular
dakika ventilasyonunun artmasina ragmen aciklanamayan
karbondioksit olusumu, kas sertligi ve rabdomiyoliz, hipertermi,
tasikardi, asidoz ve hiperkalemidir.! Ortopedik, oftalmik ve
bas-boyun girisimleri MH yatkinligini arttirmaktadir.?2 Tahmini
genetik prevelansin 2000'de bir oldugu bildirilirken, klinik MH

ataklarinin gorilme sikligr bélgesel olarak 1/5000-1/100000
arasinda degismekte ve erkeklerde kizlardan iki kat daha sik
gorilmektedir3 MH gelismesi halinde erken tani ve hizli tedavi
hayat kurtaricidir. Dantrolen halen tedavide bilinen tek ajandir.*

Mortalite ilk tanimlandigi donemlerde %70 lerin Uzerindeyken,
dantrolen sodyumun tedaviye girmesinden sonra %5'in altina
dismdistur>* Tedavide dantrolen sodyum yaninda tetikleyici
ajanin kesilmesi, hastanin sogutulmasi, elektrolit bozuklugu
ve asidozun dizeltilmesi de énemlidir.’>

Biz bu olgu ile dlumcll olabilen MH'ye dikkat cekmek, tani ve
tedavi yaklasimlarini gézden gegirmek istedik.
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Olgu

Dort bucuk yasinda erkek hasta pes ekinovarus nedeniyle
ortopedi klinigi tarafindan operasyona alindi. Olgunun daha
once 2 kez pes ekinovarus ve skolyoz nedeniyle genel anestezi
ile opere edildigi ve intra/postoperatif herhangi bir sorun
yasamadigl, astim nedeniyle budesonid inhaler kullandig
ogrenildi. Ailede kas hastaligi ve MH 6ykisi olmadigi 6grenildi.

Operasyon odasinda monitorize edilen olguya sevofluran
ile anestezi indUksiyonu yapilip propofol uygulandi. Olgu
4,0 mm kafli endotrakeal tip ile orotrakeal yoldan entlbe
edildi. indiiksiyonun yaklasik 3. saatinde end-tidal CO, basinci
(EtCO,): 47 mmHg, kalp tepe atimi: 220/dakika, aksiller vicut
sicakligi 40,1 °C, arteriyel kan gazinda (pH: 7,19, pCO,: 46,7
mmHg, pO,: 87 mmHg, BE:-11,6 mmol/L, HCO, 15,1 mmol/L)
metabolik asidoz tespit edilen olguya anestezi derinlidinin
yeterli olmadig@i distnulerek intravendz (i.v.) ek atrakuryum,
sivi agigr olabilecegi dustnulerek serum fizyolojik 20 mL/kg
i.v. yUkleme yapildi. Buna ragmen dizelme olmayan olguda
MH dUslnulerek sevofluran kapatildi. Hastaya 2,5 mg/kg
dantrolen i.v. puse yapildi, tim viicuda sogutma uygulandi ve
klinik yanit alindi. Ardindan hasta entlibe olarak ¢ocuk yogun
bakim klinigine kabul edildi.

Olgunun yogun bakima kabuliinde genel durumu kot, entibe,
hipotonik, viicut sicakhdl 35,4 °C, kalp tepe atimi 101/dakika,
kan basina 80/42 mmHg, SpO, %100. Mekanik ventilatérde
PSIMV modunda frekans 24/dakika, pkontrol 15, pozitif sonlu
ekspiratuar basing 5, FiO, %40 olarak ayarlandi. Arter kan
gazinda pH: 7,19, pCOz: 42 mmHg, pOZ: 67 mmHg, BE: -11
mmol/L, laktat 2,05 mmol/L, HCO, 16 mmol/L tespit edildi. Tam
kan sayiminda beyaz kiire 32200 K/uL, Hb 11 g/dL, trombosit
131000 K/uL idi. idrar rengi acik sari, pH 5,5, dansite 1007 idi.
Kan biyokimyasinda glukoz: 82 mg/dL, Na: 144 mEq/L, K: 4,6
mEq/L, Ca: 7,6 mEq/L, tre: 37 mg/dL, Cr: 0,6 mg/dL, albimin 3,7
g/dL, laktat dehidrogenaz: 643 U/L, kreatin kinaz: 222 U/L, AST:
84 U/L, ALT: 21 U/L olarak o6lctldl. Koagilasyon parametreleri
olagandi. Akciger grafisi normal olarak degerlendirildi. Olasi
enfeksiyon agisindan kiltirleri alindiktan sonra  seftriakson
100 mg/kg/gin i.v. baslandi. Olguya santral vendz kateter,
arter kateteri ve 0Ozofagiyal prob takildi. Olguda normotermi
saglandiktan sonra vital bulgulari stabil seyrederken, izlemin
2. saatinde ekspiryum uzunlugu gelisti. Olguya bronkospazm
nedeniyle i.v. metilprednizolon, salbutamol nebil ve 25 mg/
kg magnezyum silfat inflzyonu uygulandi. Ventile edilemeyen
olgunun endotrakeal tlpl 4,5 mm kafli tip ile dedistirildi.
Endotrakeal tlpte tkag olmayan ve akciger grafisi kontroll
normal olarak degerlendirilen olgunun kan gazinda pH: 6,97,
pCO,: 100 mmHg, pO, 82 mmHg, BE: -11 mmol/L, laktat 1,2
mmol/L, HCO, 23 mmol/L saptandi. Mekanik ventilatérde basing
destegi arttinldi, EtCO, izlemine alindi. Kontrol kan gazinda
pCO, de azalma gdzlendi (pCO,: 73 mmHg) ancak hiperkapni ve
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ventilasyon kusuru devam etti. Ozofagiyal probla kor atesi 38,5
°C olan, ventilasyon kusuru baska patolojiyle aciklanamayan olgu
MH kriz tekrari olarak degerlendirildi ve izleminin 3. saatinde
(intraoperatif MH krizinin 4. saatinde) dantrolen 2,5 mg/kg/
doz i.v. puse santral vendz kateterden uygulandi. Sivist 1500
cc/m?/glinden 2000 cc/m?/giine artirildi. Hipertermi nedeniyle
tim vlcut sodutma, nazogastrik ve idrar sondasindan soguk
serum fizyolojikle yikama baslatildi ve parasetamol 15 mg/kg/
doz verildi. Ancak olgunun kor ates Olclimleri 39 °C ve Usti
seyretmeye basladi, dolasim bozuklugu ve hipotansiyon gelisti.
Oncelikle 0,1 mcg/kg/dakika adrenalin inflizyonu baslandi.
Adrenalin dozu hizla titre edildi ve 0,4 mcg/kg/dakikaya ¢ikilinca
noradrenalin inflizyonu eklendi. Her iki vazopressér ajanin dozlari
3 mcg/kg/dakikaya kadar gikildi. Verilen dantrolen bolusuna
yanit alinamayinca 15 dakika sonra 2. doz uygulandi. Vazopressor
tedavilere ragmen hipotansiyonu devam etti, izlemde kor atesi
42 °C'ye ylkseldi. Ayni dozdan 3. kez dantrolen tekrar edildi.
Bu slrecte fatal aritmi gézlenmedi ve gelisen metabolik asidoz
icin bikarbonat replasmani yapildi. Yogun bakima kabultndn 5.
saatinde hipertermi, tasikardi, hiperkarbi, direncli hipotansiyon
ve sok bulgulari devam eden, tekrarlanan dantrolen dozlarina
yanit alinamayan olguda nabizsiz elektriksel aktivite gdzlendi
ve kardiyopulmoner resussitasyona baslandi. Altmis bes dakika
siren kardiyopulmoner resusitasyona yanit vermeyen hasta
eksitus kabul edildi.

Tartisma

MH, duyarli hastalarda halotan, sevofluran, desfluran gibi
potent volatil anestezikler ve/veya suksinilkolin gibi kas
depolarizasyonu saglayan ajanlara maruziyet veya nadiren
yUksek ortam isisi veya agir egzersizin tetiklemesiyle ortaya
cikabilen hipermetabolik bir krizdir. Reaksiyonun agirhg
hastadan hastaya degisebilmekte ve bu da otozomal dominant
kalitilan hastaligin degisken penetrasyonuna baglanmaktadir.®¢
Genellikle tetikleyici anestezik ajanlarla indUksiyonunu
takiben gorilen MH, girisim siresince ve sonrasinda da
meydana gelebilmekte, ayrica daha 6nce benzer anestezik
ajanlarla problemsiz operasyon gegirmis olmak, daha sonraki
operasyonlarda MH gelismeyecegini gdstermemektedir.t
Genel anesteziklerden en sik halotan ile MH’ye rastlanmistir.
ilerleyen zamanlarda sevofluran kullaniminin artmasi ile
sevoflurana bagli MH olgulari da bildirilmeye baslanmistir.”®
Sevofluranin  tetikledigi  MH'nin  indUksiyondan  30-40
dakika sonra ortaya ¢iktidi 2 cocuk olgu bildirilmis olmakla
beraber,” Hopkins ve ark.,® MH reaksiyonu baslangi¢ zamanini
sevofluran icin ortalama 60 dakika (en disUk - en yiksek 10-
210 dakika) olarak belirtmistir. Olgumuzda inhalasyon ajani
olarak sevofluran kullanilmis, daha énce sorunsuz 2 operasyon
gecirmesine ragmen operasyonun 180. dakikasinda MH
bulgulari baslamistir.
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Hastalarda MH tanisi icin Larach ve ark.? tarafindan yeni ve
hassas bir skorlama sistemi gelistirilmistir (Tablo 1). Olgumuzun
Larach skorunun 33 olmasi MH olasiligini géstermekteydi.
Ayrica olgumuzda gelisen bu reaksiyon MH ayirici tanisi
agisindan baska bir hastalikla iliskilendirilememistir.

MH krizinin ilk bulgular hiperkarbi, kas rijiditesi, sinls
tasikardisi, metabolik ve respiratuvar asidoz ve hipertermidir.
ilk ve en glivenilir bulgusu baska bir nedenle aciklanamayan
ventilasyon kusuru ve hiperkapni olarak bildiriimektedir.
Yaygin kaninin aksine hipertermi daha ge¢ bir bulgudur.?®
Bizim olgumuzda da MH krizinin tekrarinda dnce baska bir
nedenle agiklanamayan hiperkapni ve sonrasinda hipertermi
izlendi.

Akut MH krizinin tedavisinde temel yaklasim tetikleyici
ajanin derhal kesilmesi (gereginde tetikleyici olmayan i.v.
ajanlara gecilmesi), %100 oksijen ile hiperventilasyon,
muimkinse cerrahinin sonlandirilmasi, vicudun 38 °C'ye
dek sogutulmasi (vicut ylzeyi sogutulmasi, 4 °C i.v. serum
fizyolojik ile vicut bosluklarinin lavaji) ve acilen en genis
damar yolundan (mimkinse santral ventz kataterden)
2,5 mg/kg/doz i.v. puse dantrolen uygulanmasidir.’?
Kardiyak ve solunum bulgulari normallesene dek 10-15
dakika aralarla doz tekrar edilmelidir, bazi hastalarda en
yUksek dozdan (10 mg/kg) fazla kullanim gerekebilir.
Hiperpotasemi, asidoz ve bunlara bagl aritmiler sik

Tablo 1. Malign hipertermi tanisinda kullanilan skorlama sistemi

goruldigu icin yakin kan gazi ve elektrolit kontrolleri
yapilmalidir. Genellikle dantrolen uygulamasindan birkag
dakika sonra kriz sonlanir, ancak ilk 24 saatte %25 oraninda
tekrarlama riski vardir. Bu nedenle hastanin kriz sonrasinda
ilk 24 saat (gereginde daha fazla) yogun bakim sartlarinda
izlenmesi ve ilk 24 saat boyunca 4-6 saat araliklarla 1 mg/
kg/doz ya da 0,25 mg/kg/saat inflzyon i.v. dantrolen
uygulamasi  dnerilmektedir. Kanama bozukluklari ve
rabdomiyolize ikincil komplikasyonlar yakin izlenmelidir."*"’
MH kriz tedavisinde dantrolen uygulamasinda dakikalarin
Onemi vardir ve mimkin olan en kisa strede yapiimalidir.
MH'nin erken tani, tedavi ve izlemi acisindan en dogru
vicut sicakhgr 6lcimU  kor sicakhdr (6zofagiyal prob)
monitorizasyonudur. Vicut sicakligi arttikca komplikasyonlar
artmaktadir® Bizim olgumuzda ameliyathanede verilen
ilk doz dantrolen ile kriz sonlandiriimis, ancak bundan 3
saat sonra kriz tekrarlamistir. Hastaya destek tedavisi ve
toplamda 10 mg/kg dantrolen i.v. puse uygulanmasina
ragmen yanit alinamamistir. Ayrica hastanin postoperatif
doénemde kor sicakliginin 6zofagus probuyla takip edilmesi,
erken tanimayi saglamistir. Bu hastadaki mortalite MH'nin
patofizyolojik mekanizmalarindaki farkliliklara baglanabilir.™

MH duyarlihdr tanisi icin altin standart olarak kullanilan in
vitro kontraktlr testi (IVKT) biyopsi ile alinmis kas ¢rneginin
in vitro olarak artan dozlarda 6zel test ajanlarina (halotan
veya kafein) maruz tutularak, kontraksiyon yanitinin

Bulgular Belirtiler Puan
Respiratuvar asidoz End tidal CO, >55 mmHg veya PaCO, >60 mmHg 15
Kardiyak tutulum Aciklanamayan sinis tasikardisi veya 3
VentrikUler tasikardi veya ventrikier fibrilasyon 3
Metabolik asidoz Kan gazinda pH <7,25 veya baz acigi >-8 mEq/L 10
Vicut isisi artisi Vicut isisinin hizla yikselmesi veya >38,8 °C 15
Kas rijiditesi Jeneralize rijidite veya agir maseter kas rijiditesi 15
Kas yikimi Serum CK dUizeyi >20,000 IU, (stiksinilkolin iceren anestezi sonrasi) 15
Serum CK diizeyi >10,000 IU, (stksinilkolin icermeyen anestezi sonrasi) 15
Cerrahi sirasinda idrar renginde koyulasma 10
Idrar miyoglobin diizeyinde artis 5
Serum miyoglobin dlzeyinde artis 5
Kan/plazma/serumda potasyum >6 mEq/L 3
Aile 6ykusu Birinci derece akrabalarda MH 6ykusu 15
Birinci derece olmayan akrabalarda MH 6ykusu 5
Diger Bulgularin dantrolen ile hizla gerilemesi 5
Puan aralgi MH derecesi Olasilik tanimi
0 1 Olasi degil
39 2 Olma ihtimali ¢ok dustk
10-19 3 Olma ihtimali dustk
20-34 4 Olma ihtimali var
35-49 5 Olasi
>50 6 Kesin
MH: Malign hipertermi, CK: Kreatin kinaz
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degerlendirilmesi esasina dayanir. Testin duyarlihdi yiksek
oldugundan negatif ¢ikmasi MH duyarlihigini dislamakta,
pozitif cikan testler icin de sonrasinda genetik mutasyonun
tespiti icin periferik kan drneginden calisilan genetik testler
Onerilmektedir.’* Kontraktlr testi, MH duyarl tanisi alan
kisilerin aile bireylerine ve 6ncesinde olasi riskte MH krizi
atlatmis hastalara dnerilmektedir. Test invazif, pahali ve nadir
sayida merkezde uygulanabildiginden pratikte riskli kabul
edilen hastalarin anestezisinin tetikleyici olmayan ajanlarla
yapilmasi ve anestezi boyunca EtCO, ve vicut kor sicakliginin
strekli izlenmesi onerilmektedir."" Olgumuzun ailesi bu konuda
bilgilendirilmistir.

MH mortalitesi dnceki yillarda %70-80'lerdeyken glinimizde
bu oran tani farkindaliginin artmasi ve spesifik tedavisinde
tek ilag olan dantrolenin etkin kullanimiyla %2’lere kadar
gerilemistir.*° Sonuc olarak, MH tedavisindeki en can alici nokta
MH krizinin taninmasi ve dantrolenin acilen uygulanmasidir.
Bu nedenle genel anestezi uygulanan tim hastanelerde kriz
yonetimi icin MH kriz tanima ve acil tedavi kilavuzlarinin
olusturulmasi gerekmektedir. Kilavuza uygun acil durum gérev
kartlari, uygun ekipman ve yeterli miktarda dantrolen stogu
olusturmalidir.
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Varicella Zoster Viristntn ki Cocuktaki Ciddi Komplikasyonlari
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Abstract

Infection with Varicella Zoster virus, which is the causative agent
of chickenpox, is commonly seen during childhood. It has typically
a benign course and can be substantially prevented by vaccination.
Rarely, it may result in central nervous system infections. Herein,
we report two cases of chickenpox-induced central nervous system
infection, one in a refugee. Both patients were not previously
vaccinated for varicella. Meningoencephalitis developed in one of
the patients due to the varicella. In the other patient, thrombosis
developed after meningoencephalitis. This article underlines that,
although rare, chickenpox can lead to meningoencephalitis and related
serious complications, and highlights the importance of chickenpox
vaccination in Turkey where there is a high number of refugees.

Keywords: Central nervoussystem, chickenpox, meningoencephalitis

Su cicedi etkenini olusturan Varisella Zoster virlisi, cocukluk caginda
yaygin olarak gorulir. Genellikle iyi huylu bir seyir gosterir ve asilama
ile buyuk olclide 6nlenebili. Nadir olarak merkezi sinir sistemi
enfeksiyonlarina neden olabilir. Burada hastalardan birinin mlteci
oldugu iki sugicedi kaynakli merkezi sinir sistemi enfeksiyonu olgusu
bildirdik. Her iki hastamizin da sucicedi asisi yapilmamisti. Hastalarin
birincisinde su cicedine bagh meningoensefalit gelismisti. ikincisinde
ise meningoesefalit sonrasinda trombozis gelismisti. Bu yazimizda
nadir de olsa, sugicedi enfeksiyonunun merkezi sinir sistemi
enfeksiyonu ve buna bagli ciddi komplikasyonlara neden olabilecegini
ve bu yonden c¢ok sayida multecinin bulundugu Turkiye'de sugicedi
asilamasinin dnemini vurgulamak istedik.

Anahtar Kelimeler: Merkezi sinir sistemi, sucicedi, meningoensefalit

Introduction

Varicella Zoster virus (VZV), the causative agent of chickenpox,
proliferates in the respiratory mucosa and, then, enters into the
reticuloendothelial system through blood and the lymphatic
system, ultimately resulting in vesicular skin rash.” While it
often follows a benign course, 5.5% of cases with a healthy
immune system may experience related complications.'
Neurological complications are one of the most frequent
reasons of hospitalization, which often develop within two
to six days after the appearance of skin rash.! Cerebellar
ataxia is the most common central nervous system (CNS)
complication. Acute meningoencephalitis, on the other hand,
is a less frequent complication, although it may cause serious
morbidity and mortality.?

VZV is a species-specific virus which only affects human
and has no other hosts.? Varicella vaccine was approved
by the United States (U.S.) Food and Drug Administration
(FDA) in 1995 and, thereafter, introduced into the national
immunization programs in several countries.® In Turkey, it was
introduced into the immunization program in 2013 to be
administered on the 12" month of life. The incidence rates
of chickenpox and related complications decreased after the
introduction of the vaccine to routine use. Polymerase chain
reaction (PCR), which is used to diagnose viral infections, is an
effective method for the diagnosis of chickenpox. In particular,
identification of VZV in the cerebrospinal fluid (CSF) using PCR
is valuable in the diagnosis of varicella meningoencephalitis.*

Herein, we report two cases of VZV-induced CNS infection
presenting with distinct clinical pictures.
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Case Reports

Case 1

Written consent was obtained from the patient’s family. A
7-year-old male patient was referred to our clinic with the
complaints of high fever, vomiting, rash, and headache. He
had vesicular rashes on the face and the trunk for three days,
which then spread to the whole body. He developed these
symptoms after the appearance of similar symptoms in his
classmates. He was seen by a pediatrician two days ago,
and was prescribed desloratadine syrup, a topical antibiotic,
and acyclovir oral suspension. However, he was referred to
our pediatric emergency unit after his complaints increased,
despite medical treatment.

His medical and family history was non-specific, and his
developmental stages were age-appropriate. The vaccination
card of the patient did not show that he was vaccinated against
chickenpox. Sporadically active, scabbed vesicular lesions
were seen on the trunk, hairy skin, arms, and the legs. During
neurological examination, he was conscious, cooperative, and
positive for neck stiffness and Kernig's and Brudzinski's signs,
suggestive of the main findings of meningeal irritation. He
had no pathological reflexes, and cerebellar and other system
examinations were normal.

The patient was hospitalized in the pediatric neurology ward.
Laboratory findings were as follows: hemoglobin: 12.9 g/dL,
white blood cell count: 11.500/mm3, platelet count: 205.000/
mm?3, and C-reactive protein (CRP): 0.33 mg/dL (0-0.5 mg/
dL). Peripheral blood smear test revealed a neutrophil rate
of 46%, lymphocyte rate of 46%, and monocyte rate of 8%.
Routine biochemistry results were within the normal ranges.

Based on the preliminary diagnosis of meningoencephalitis,
lumbar puncture was performed. The CSF was clear in gross
examination with a white blood cell count of 30/mm3 (70% in
lymphocyte, 30% in neutrophil characteristics), protein - 33.5
mg/dL (15-45 mg/dL), chloride - 122 mmol/L, and glucose
- 56 mg/dL (simultaneous blood glucose 90 mg/dL). With a
preliminary diagnosis of VZV meningoencephalitis, the patient
was put on empiric treatment with intravenous acyclovir
and ceftriaxone. Cranial magnetic resonance imaging (MRI)
revealed normal findings. PCR analysis of the CSF was positive
for VZV. Therefore, due to the confirmed diagnosis of VZV
meningoencephalitis, empiric treatment with intravenous
acyclovir was continued, while ceftriaxone was discontinued.
During clinical follow-up, his headache and vomiting gradually
decreased after the third day of the treatment. The patient
was discharged following the completion of acyclovir
treatment to 14 days. Neurological system examination and
other system examination findings were normal at his last
scheduled follow-up visit.
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Case 2

Written consent was obtained from the patient’s family. A
60-month-old Syrian refugee girl was referred to our clinic
with the complaints of fever, rash, headache, convulsion,
and impaired consciousness. She had vesicular rashes which
started four days ago on the trunk and the back and, then,
spread to whole body. She had fever with a body temperature
of 39 °C. She was admitted to our pediatric emergency unit,
as she developed impaired consciousness, orientation loss,
somnolence, and walking impairment.

Her medical and family history was non-specific, and her
developmental stages were age-appropriate. The vaccination
card of the patient did not show that she was vaccinated
against VZV. On admission, the body temperature was 37.2
°C (armpit), blood pressure was 105/75 mmHg, heart rate
was 108/bpm, and respiratory rate was 20/min. Sporadically
active, scabbed and crusted vesicular lesions were noted on
the trunk, arms and legs. Her physical examination showed
that her overall status was moderate, although she was
confused and poorly cooperative. There were no findings of
meningeal irritation. No pathological reflex was noted. Except
impaired walking, other system examinations were normal.

Laboratory findings were as follows: hemoglobin: 13.8 g/dL,
white blood cell count: 11.200/mm3, platelet count: 199.000/
mm?3, erythrocyte sedimentation rate: 34 mm/h, and CRP:
27.3 mg/dL (range: 0-0.5 mg/dL). Peripheral blood smear
test showed a neutrophil percentage of 88%, lymphocyte
percentage of 8%, and monocyte percentage of 4%. Liver
enzyme results were as follows: aspartate aminotransferase:
302 U/L (0-40 U/L), and alanine aminotransferase: 191
U/L (0-40 U/L). Other laboratory findings were as follows:
creatine kinase: 1912 U/L (0-250 U/L), sodium: 137 mmol/L,
potassium: 3.84 mmol/L, prothrombin time: 14.7 sec (9-13.5
sec), international normalized ratio: 1.3, activated partial
thromboplastin time: 31.2 sec (28-35), and D-dimer: 8.078
(0-230) ng/mL. Cranial MRI showed normal findings.

Based on the preliminary diagnosis of CNS infection, a
lumbar puncture was performed. The CSF was clear in gross
examination with a cell count of 8/mm3 cells (7 lymphocytes,
1 neutrophil), protein of 17.5 mg/dL (15-45 mg/dL), chloride
of 117 mmol/L, and glucose of 53 mg/dL (simultaneous
blood glucose: 80 mg/dL). With a preliminary diagnosis of
VZV meningoencephalitis, the patient was put on empirical
treatment with ceftriaxone and acyclovir. Since she had
convulsion, anti-epileptic treatment was also initiated. No
new episode was seen following anti-epileptic treatment.
On the third day of follow-up, the patient developed left leg
swelling with increased temperature and caliber difference,
compared to the right leg. Doppler ultrasonography of the
left lower extremity venous system showed a thrombus
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and, therefore, she was put on warfarin sodium. Further
investigations were requested for thrombosis and
anticoagulant therapy was initiated. Thrombophilia panel
showed that the patient had homozygous mutation in
the MTHFR A1298C and PAI-1 4G>5G 4G/4G genes. Oral
warfarin sodium was, then, initiated. The infection was
considered to have caused thrombosis by inducing the
underlying genetic condition. The PCR analysis of the CSF
showed positivity for VZV. On the 14™ day, ceftriaxone and
acyclovir treatment was discontinued, and the patient was
discharged with recommendations of oral warfarin sodium
and scheduled follow-up Vvisits. Neurological and other
system examination findings were normal at her last follow-
up visit.

Discussion

Chickenpox is a contagious disease which is frequently seen
during childhood.? In the U.S., an estimated 10.000 of four
million chickenpox cases per year are hospitalized due to
complications and almost 100 of these cases die as a direct
cause of chickenpox.? In addition, several studies including all
age groups in many countries have shown a mortality rate of
1/100.000 in Israel, 1/40.000 in the U.S., and 1/30.000 in the
United Kingdom, while 1.42 to 2 deaths occur per 100.000
children aged 1 to 14 years.*

Following the approval of chickenpox vaccine by the U.S.
FDA in 1995, the vaccine was introduced into the national
immunization programs in several countries.? In Turkey, it was
introduced into the national immunization program in 2013.
In communities vaccinated for chickenpox, a significant
decline in the rates of chickenpox-associated mortality and
morbidity due to serious infections, such as pneumonia
and CNS infections was reported.? Aseptic meningitis due
to chickenpox in unvaccinated patients was first reported
by Johnson and Milbourn.® in a four-case study. All four
patients had pleocytosis of the CSF, two had elevated levels
of proteins in the CSF, and one patient had convulsion. Of
our cases, one was not vaccinated, as chickenpox vaccine
was not introduced into the national immunization program
during his childhood, while the other one was unable to
be vaccinated, as she was a Syrian refugee. Both cases had
pleocytosis. In addition, the second case had convulsion
which did not recur after anti-epileptic treatment. Therefore,
both cases were at risk for developing chickenpox and
associated complications.

In a study performed by Koskiniemi et al.,* among 3.231
patients with viral CNS infection, 46% had positive CSF-PCR
results and 29% of those were found to be induced by VZV.
Our first patient, who was referred with the findings of
CNS infection, did not suffer from convulsions or impaired

consciousness, although he demonstrated signs of meningeal
irritation. On the other hand, the second patient had mental
fog and convulsions. To find an association between the
neurological complications and chickenpox, VZV nucleic acid
should be detected in the CSF-PCR results, and VZV-specific
intrathecal antibody production should be demonstrated
or VZV-IgM antibodies should be identified in the CSE® In
a study performed by Pollak et al.,” 20 of 44 patients, who
were suspected to have viral encephalitis, had VZV in the CSF,
as confirmed by PCR. Although the CSF cultures of both our
cases had no growth, PCR analysis showed positivity for VZV.
In addition, individuals with a hereditary risk factor such as
MTHFR mutation are at a lifelong risk for developing thrombosis
upon an acquired stimulus, such as infection.? In the second
case presented here, thrombophilia panel was requested
after deep vein thrombosis development, indicating a MTHFR
gene mutation. Development of thrombosis suggested that
the underlying infection induced the hereditary origin.

In their study including 113 patients, Jaeggi et al.° reported
acute cerebellar ataxia in 16 (14%), meningoencephalitis in 10
(9%), CNS complications in 26 (23%), and febrile convulsions
in nine patients (8%). A study from Turkey including
228 patients demonstrated that 22 patients (9.6%) had
meningoencephalitis, 15 (6.5%) had acute cerebellar ataxia,
and 29 (12.7%) had febrile convulsion.™ In our both cases, the
disease progressed with rash and CNS infections developed
as acute complications. Development of meningoencephalitis
two to three days after the onset of rash is also consistent
with the literature reports.

In conclusion, although chickenpox usually follows a benign
course in children, it may also result in severe complications,
as in our cases. Currently, immunization provides an effective
protection from chickenpox and related complications.
However, endemics may occur in areas such as our
country, when immigrants are allowed from unvaccinated
communities. Therefore, it should be kept in mind that
chickenpox, one of the most frequent viral infections of
childhood, may follow a serious clinical course along with
CNS complications, and the importance of vaccination
should never be underestimated.
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Metformin Zehirlenmesine Bagl Agir Laktik Asidozda
Hemodiyafiltrasyon Etkinligi: Olgu Sunumu

Efficiency of Hemodiafiltration in Severe Lactic Acidosis Due to Metformin Intoxication:

Case Report
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Sadlik Bilimleri Universitesi, Bakirkdy Dr. Sadi Konuk Saglk Uygulama ve Arastirma Merkezi, Cocuk Yogdun Bakim Unitesi, istanbul, Tiirkiye

Sayin Editor,

Biguanid grubundan olan metformin insllin direnci gelisen
diyabetli hastalarda kullaniimaktadir. Metformin asiri alimi
sonrasl gorulebilen 6limcil laktik asidoz akut ya da slregen
kullanim sonrasi ortaya ¢ikabilmektedir. Laktik asidoz artmis
anyon acikligi olan metabolik asidoz nedenlerinden olup;
plazma laktat konsantrasyonunun 4-5 mmol/L"yi (normal aralik
0,5-1,5 mmol/L) astiginda olusur. Akut asirt metformin alimina
bagh laktik asidoz 6limcil seyredebilmektedir.’ Metformin
zehirlenmesinde erken tani ve agresif tedavi yaklasimlari
morbidite ve mortaliteyi ciddi oranda azaltabilmektedir.
Klinigimize metformin zehirlenmesi nedeniyle kabul edilen
ve agir laktik asidoz gelisen olgumuz uygulanan tedavi
yaklasimlariyla birlikte sunulmustur.

On bes yasinda kiz hasta 36 adet 1000 mg metformin ve
yedi adet trimetobenzamid hidroklorir aldiktan dort saat
sonra yogun bakim iinitemize kabul edildi. Oykiistinde ilag
alimindan bir saat sonra basvurdugu merkezde mide yikama
islemi yapilip aktif kdmur verildigi ve kan gazinda anyon acikli
metabolik asidoz (Ph: 7,22 pCO,: 22 mmHg HCO,: 10 meq/L
anyon acigi: 25 mmol/L) ve laktat yiksekliginin (11,8 mmol/L)
saptandigi 6grenildi. Bikarbonat tedavisi uygulanan ancak
klinik ve laboratuvar dizelme olmayan hastanin tarafimiza
sevk edildigi 6grenildi.

Olgunun Unitemizdeki ilk fizik muayenesinde genel durumu
orta, biling uykuya meyilli, Glaskow koma dlcegi 12 (G:
3, S: 4, M: 5), kan basincl 132/77 (98) mmHg, kalp tepe
atimi 97 atim/dk, vicut isisi 37 °C, respiratuvar sayisi 36/

dk, takipneik ve dehidrate goriinimde oldugu goézlendi.
Hastanin laboratuvar tetkiklerinde; hemoglobin 12,8 g/
dL, I6kosit 23 880/mm?3, Ure 15 mg/dL, kreatinin 1,33
mg/dL, glikoz 118 mg/dL, protrombin zamani 19,4 s,
INR 1,62, aktive parsiyel tromboplastin zamani 33,3 saat
idi. Kan gazinda pH: 7,01; pCO,: 24,5 mmHg, laktat: 25
mmol/L, bikarbonat: 8,1 mmol/L, sodyum: 141 mmol/L,
potasyum: 3,9 mmol/L, klor: 100 mmol/L oldugu (anyon
acigr 36,8 mmol/L) saptandi. Hastaya bir kez 500 mL %0,9
NaCl ylUklemesi yapildi. Sonrasinda idameden %5 dekstroz
%0,45 NaCl konsantrasyonunda sivi baslandi. Takibinde
bilinci kotulesen ve laktik asidozu derinlesen olguda yatisinin
birinci saatinde surekli vend vendz hemodiyafiltrasyon
yapilmasina karar verildi ve sag femoral vene 10 fr diyaliz
katateri takildi. Diyalizat akim hizi 2000 mL/1,73 m?/saat
ve replasman akim hizi ise 35 ml/kg/saat olarak baslatildi.
Replasman ve diyalizat olarak 2 mmol/L potasyum iceren
hazir hemofiltrasyon soltsyonlar  kullanildi. idrar cikisi
yeterli olan olguya net ultrafiltrasyon uygulanmadi.
Takiplerinde hipoglisemi gézlenmedi, yatisinin 8. saatinde
alinan kan gazinda (pH: 7,33; pCO,: 33,3 mmHg, laktat:
11,6 mmol/L, bikarbonat: 18 mmol/L) asidozu gerileyen
ve bikarbonati ylkselen hastanin laktat ylksekliginin halen
devam etmesi nedeniyle hemodiyafiltrasyona devam edildi.
Yatisinin 14. saatinde laktat (1,7 mmol/L) dizeyinin ve
diger kan gazi parametrelerinin normale gelmesi Uzerine
hemodiyafiltrasyon sonlandirildi (Sekil 1). Yetmis iki saat
yogun bakim Unitesinde gozlenen hasta ¢ocuk psikiyatrisi
takibine alinarak taburcu edildi.
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Metformin iliskili laktik asidoz daha cok akut asiri kullanima
bagll ortaya cikmaktadir. Kan gazi ve laktat degerlerinin
OlimUu ongorilebilen iki degisken olabilecedi bir calismada
gosterilmistir.? Olgumuzda kan pH 7,01 seviyesine inip laktat
dizeyi 25 mmol/L'ye kadar ylkseldi. Baré-Serra ve ark.? yaptigi
bir calismada erken baslanan hemodiyafiltrasyonun prognozu
olumlu etkiledigi gosterilmistir. Bizim olgumuzda da erken ve
etkili hemodiyafiltrasyon girisimi sayesinde laktat diizeyleri ve
kan gazi degiskenleri normale geldi.

Sonug olarak metformin zehirlenmeleri sonrasinda gelisebilen
agir laktik asidoz ve diger metabolik komplikasyonlar
Olimcll sonuglara neden olabilmektedir. Bu olgularin erken
dénemde deneyimli merkezlere ydnlendirilmesinin mortalite
ve morbiditeyi azaltacagi kanaatindeyiz.

—Ph

71 1
- ® —laktat
——Hco3

Sekil 1. ilk 24 saat kan gaz takipleri. Sari alan hemodiyafiltrasyon yapilan
zamani temsil etmektedir
HCO;: Bikarbonat
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TELIF HAKKI DEVIR FORMU & CIKAR CATISMASI BILDIRIMI
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Biz, asagida adi, soyadi ve imzalan bulunan yazarlar; Cocuk Acil ve Yogun Bakim Dergisi’nde yayinlanmasi istegi ile
gonderdigimiz, yukarida bashgi bildirilen yazimizin ve yazimiza kaynak olan ¢alismamizin; arastirma ve yayin etigine uygun
olarak hazirlandigini; baska yerde yayinlanmadigini, yayinlanmak veya degerlendiriimek (zere baska bir yere
gonderilmedigini (bilimsel toplantilarda sunulmus olmasi disinda); yazinin son halini okudugumuzu ve uygun
buldugumuzu; yayinlanacak yazi ile ilgili telif haklarini Cocuk Acil ve Yogun Bakim Dergisi’ne devrettigimizi, (varsa;
calismanin ve/veya yazinin gergeklestirilmesi igin saglanan fonun kaynagini ve arastirmacilarin galismanin katilimcilarina
olan baglantilarini asagida agikladigimizi) bildirir ve onaylariz.

Yazar Adi, Soyadi Tarih imza

Agiklamalar;

iletisim kurulacak yazarin:

Adi Soyadi: Telefon:
Adresi: Faks:
Tarih: e-posta:

CIKAR CATISMASI BiLDiRiMi

Makalem(iz)de belirtilen materyaller ile ilgili herhangi bir mali kurulus ile ¢ikar catismasi olmadigini onaylarim.

Sorumlu Yazar (tiim yazarlar adina) Tarih imza

Cikar gatismasi olmasi durumunda Sirket tGnvani ile yazar iliskilerini agiklayiniz..
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