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OZET

Bogulma, sivi igerisine batma veya dalmaya bagli solunum
fonksiyonunun bozulmasi ve bunu takip eden sorunlar tablosudur.
Tim diinyada 6nde gelen ve oOnlenebilir 6lim nedenlerinden
birisidir. Baz1 vakalarda suda bogulmaya bagli arrestten sonra
erken baslatilan etkili kardiyopulmoner resiisitasyon ve etkin
yogun bakim tedavisi ile , norolojik hasar olusmadan sagkalimi
saglanmaktadir. Bu yazida, kotii prognoz kriterleri ile ¢ocuk
yogun bakima kabul ettigimiz hastamizi ve ndrolojik sekelsiz
taburcu ettigimiz olguyu sunmay1 amagladik.

Anahtar kelimeler: Bogulma, pediatri, yogun bakim

ABSTRACT

Drowning is the deterioration of respiratory function due to
immersion or submersion in liquid and the problems that follow.
It is one of the leading and preventable causes of death worldwide.
In some cases, effective cardiopulmonary resuscitation initiated
early after drowning arrest and effective intensive care treatment
result in survival without neurologic damage. In this article, we
aimed to emphasize that we discharged our patient who was
admitted to pediatric intensive care unit with poor prognosis
criteria without any neurological sequelae.
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GIRiS

Tiim diinyada 6nde gelen ve 6nlenebilir 6liim nedenlerinden biri
olan suda bogulma, sivi ortamda kalmaya bagl asfiksi sonrasi
24 saat igeresindeki 6liim olarak tanimlanmis, 24 saatten sonra
yasayan hastalar i¢in ise bogulayazma terimi kullanilmistir.
Gegmiste kullanilan bogulayazma, kuru/islak bogulma gibi
tanimlar giiniimiizde kullanilmamaktadir. Bu anlam karmasasi
2002 yilinda Amsterdam’da toplanan Diinya Suda Bogulma
Kongresi’nde (World Congress on Drowning) ortadan kaldirilmis,
bogulmanin tanimi "herhangi bir sivida batma veya siviya maruz
kalma ya da dalip ¢ikma nedeniyle gelisen solunum yetmezligi
durumu" seklinde yapilmistir. Kilavuzda "bogulayazma, kuru
bogulma, 1slak bogulma, aktif veya pasif bogulma, tuzlu su veya
tath suda bogulma" gibi hatali terminolojinin kullanilmamasi
gerektigi ve bogulmalarda mekanizmanin hipoksemi ve buna
bagli kardiyak arrest oldugu vurgulanmigtir®.

Diinya genelinde suda bogulmalar ciddi bir halk sagligi sorunu
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olup, her yil yaklagik 360.000 kisinin 6liimiine yol agmaktadir. Bu
rakam, yaralanmaya bagli 6liimlerin yaklasik %7' sini olusturur.
Amerika Birlesik Devletleri’'nde ise yilda 4.000 kisinin suda
bogulma nedeniyle hayatim1 kaybettigi tahmin edilmektedir.
Ayrica, her dlimciil bogulma vakasi i¢in yaklasik dort dlimeciil
olmayan bogulma vakas1 meydana geldigi ve bu kisilere tibbi
yardim gerektigi tahmin edilmektedir. Bu vakalarm %350'si
hastaneye yatis ve miidahale gerektirir, bu da bogulmanin uzun
streli tedavi ve bakim gerektiren ciddi saglik sonuglarma yol
acabilecegini gosterir®.

Suda bogulmalar iilkemizde dogal olmayan gocuk Oliimlerinin
basta gelen secbepleri arasindadir. Buna ragmen literatiire
bakildiginda konu ile ilgili ¢alismalarin az sayida oldugu ve
bunlarin birgogunun otopsi c¢aligmasi oldugu goriilmektedir.
Cocuk yas grubunda goriilen bogulma vakalar1 genellikle ebeveyn
gdzetiminin yetersiz oldugu durumlarda, 6zellikle havuz gibi suya
erigimin kolay oldugu ortamlarda meydana gelmektedir®.

Bogulmalarda anoksi, hipotermi ve bunlarin sonucunda olusan
metabolik asidoz mortalite ve morbidite gelisiminde etkin rol
oynamaktadir®.

Bogulma vakalarinda klinik seyir olduk¢a degiskendir ve
bazi hastalar hi¢ semptom gdstermezken, bazilar1 ¢oklu organ
yetmezligi gibi agir tablolarla karsilasabilir. Son ¢alismalara gore
1-3 yas, erkek cinsiyet, resiisitasyon ihtiyacinin 10 dakikadan
fazla olmasi, Glasgow Koma Skoru (GKS)<S5, hipotermi ve
pupil 151k cevabinin olmamas1 kétii prognoz gostergeleri olarak
saptanmistir. Ek olarak, kan gazi analizlerinde asidoz, artmis baz
ac181, hiperglisemi ve yiiksek laktat seviyeleri bogulmanin uzun
strdiiglinii gosterebilir. Bu biyokimyasal bulgular da bogulma
sonrasi kotil prognozla iligkilendirilmigtir!--1,

Bu olgu sunumunda kotii prognoz kriterleri ile cocuk yogun bakim
iinitesine kabul edilen olgunun12. giinde ndrolojik agidan sekelsiz
olarak taburcu edildigini vurgulamay1 amagladik.

OLGU

19 aylik erkek olgu parkta kaybolduktan sonra ailesi tarafindan
havuzda su iginde bas suya tamamen batmis olarak bulunuyor. Ilk
miidahalesi olay yerinde tesadiifen bulunan 112 ekibi tarafindan
olay yerinde yapiliyor. ilk degerlendirmede nabiz olmamasi
iizerine 5 dk temel yasam destegi uygulaniyor, 5 kurtarici soluk
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ve sonrasinda etkin gdgiis kompresyonu ile nabzi alinan olgu
¢ocuk yogun bakim {initesine kabul ediliyor. Bagvuru aninda
GKS:3, entiibe, bilateral 151k refleksi pozitif, nabiz 85/dk, kan
basinct 60/35 mmHg ve viicut sicakligr 34,5°C idi. Alinan ilk
arter kan gazinda; pH:6,93 PaCO,: 33,7 mmHg, PaO,:103 mmHg,
HCO,:7 mEq, BE: -25.2, Laktat:16.9 mmol/L, Glukoz:303 mg/
dl diger tetkiklerinde 6zellik yoktu. PA Akciger grafisinde yaygin
buzlu cam goriintisii tespit edildi (Resim 1).

Resim 1: Yogun bakim yatisindaki akciger grafisi

Mekanik ventilatore baglanarak takip edilen (P-SIMV modunda;
PIP: 22, PEEP: 8, Frekans: 24, inspt: 0,8 saniye, FiO: %70)
olguya santral vendz kateter yerlestirildi ve invaziv arteriyel
monitdrizasyon saglandi. Olguya 20 ml/kg % 0,9 NaCl (serum
fizyolojik) intravenoz infiizyon seklinde yiikleme yapildi (30 dk).
Ardisik olarak 1 mEq/kg bikarbonat dort kez uygulandi. Idame siv1
tedavisi olarak 1500 ml/m*giin % 5 dekstroz ve serum fizyolojik
inflizyonuna baslandi. Hipotansif seyreden olguya, 0,3 mcg/kg/
dk Adrenalin, 0,2 mcg/kg/dk Noradrenalin infiizyonlar: baslandi
ve kan basicina gore kademeli olarak dozlar1 artirildi. Trakeal
aspirat kiltiirii alindiktan sonra Antibiyotik olarak sefotaksim
baslandi. Elektrolit diizeyleri, karaciger ve bdbrek fonksiyon
testleri (KCFBT) giinliik olarak, kan gazi ve GKS degerleri sik
araliklarla takip edildi.

Yogun bakim yatisinin ikinci giinlinde, sedasyon kesilerek
olgunun noérolojik durumu degerlendirildi ve GKS’u 10 olarak
tespit edildi. Kranial MR incelemesi normal olarak degerlendirildi.
Hemodinamik olarak da stabil seyreden olgunun vazopressor
destegi kademeli olarak azaltilarak kesildi. Uciincii giin
degerlendirmesinde, hastanin goézleri spontan agik ve hareketli
olup patolojik refleks gozlenmedi, trakeal aspiratinda iireme
tespit edilmedi. Dordiincli giin yapilan degerlendirmede vital
bulgular stabil, kan gazi degerleri ve laboratuvar sonuglari normal
sinirlarda idi. PA Akciger grafisinde akcigerlerin ekspanse ve
normal havalanmakta oldugu gézlemlendi (Resim 2: Ekstiibasyon
oncesi akciger grafisi).
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Resim 2: Ekstiibasyon dncesi PA Akciger Grafisi

Yeterli spontan solunum eforu olan olgu ekstiibe edildi.
Ekstiibasyon sonrasi takiplerinde genel durumu stabil seyreden
olgu, ¢ocuk sagligi ve hastaliklar1 servisine transfer edildi.
Serviste rutin tedavilerine devam edilen olgu vital bulgularinin
stabil seyretmesi, kan gazi ve laboratuvar degerlerinin normal
olmasi lizerine, yatisinin 12. giiniinde taburcu edildi. Bir yillik
¢ocuk norolojisi poliklinik takiplerinde, hastanin motor ve mental
gelisiminde bir gecikme gozlenmemis ve saglikli biiylime ve
gelisimine devam ettigi saptanmustir.

TARTISMA

Suda bogulmada patofizyolojik siirecin gelisiminde temel
faktorler hipoksi ve ardindan gelisen metabolik asidozdur.
Prognostik agidan en Onemli belirleyiciler asfiksi siiresi ve
dolasim durmasidir. Suya batma ile olusan hipoksi, nefes alma
refleksini tetikler ve bu siiregte yutulan su ile birlikte apne ve
laringospazm gelisir. Hipoksiye bagli olarak metabolik asidoz
ortaya ¢ikar ve kardiyovaskiiler arrest gerceklesir. Bu durum,
santral sinir sisteminde iskemiye yol agar. Asfiksi ilerledik¢e
brongiyal dilatasyon meydana gelir ve alveollere su gegisi
baglar (D,

Pediatrik kardiyak arrestin gerceklestigi ortam, genel prognoz
ve norolojik sekeller gelisimi lizerinde dnemli bir etkiye sahiptir.
Beyin hiicrelerinde, hipoksik kosullarda 10. dakikadan sonra
geri doniisiimsiiz hasarin meydana gedigi bildirilmistir. Bu
nedenle kardiyopulmuner resiisitasyonun (KPR) hizli ve etkili
bir sekilde uygulanmasi, basarili sonuglarin elde edilmesinde
kritik rol oynamaktadir™1?. Olgumuz sudan ¢ikarildiginda doktor
ve 112 ekibinin olay yerinde bulunmasi, erken ve etkin KPR
uygulanmasint saglamig ve bu miidahale olgunun prognozunu
olumlu yonde etkilemistir. Etkili gogiis kompresyonlarinin,
dolasim destegi ve gaz degisimini saglayacak sekilde fizyolojik
solunum hareketlerine benzer bir etki olusturabilecegi ifade
edilmistir®.Yapilan arastirmalarda 10 dakikadan daha kisa
stireli uygulan resiisitasyonlarda noérolojik hasarin daha az veya
hi¢ meydana gelmedigi belirtilmektedir™. Olgumuzda KPR
uygulanmasina yanit 5. dakikada alinmustir.

Sorumlu Yazar
drrecepgokce@gmail.com



Turkish
Journal of
RESUSCITATION

Resiisitasyon siiresinin uzamasi, olgunun acil servise apneik
ve komat6éz durumda ulagmasi ve ilk arterial pH degeri 7.’
den diisik olmast durumlarinda prognozun ¢ogunlukla kot
seyrettigi bildirilmistir'. Bu siirecte suda kalma siiresi, erken
miidahale, resiisitasyona erken yanit ve acil servise ulagim
stirelerinin prognoz lizerindeki belirleyici etkileri kadar, yogun
bakim siirecinde olgunun normotermiye ulasmasi, yeterli
diizeyde beyin perfiizyonun ve oksijenizasyonun saglanmasi
onem arz etmektedir.

Hastamizda ventilasyonun normokapnik diizeyinde tutulmasi,
yiiksek viicut sicakliginin kontrol altinda tutulmasi, 1sitma
isleminin kontrollii yapilmasi, uygun vazopressér ajan ve
antibakteriyal tedaviler ile ekstiibasyonu saglanarak sorunsuz
bir sekilde g¢ocuk servisine transferi saglanmistir. Hastanin
norolojik sekel birakmadan pediatri servisine transferi, bogulma
vakalarinin ardindan olumlu sonuglar elde edilmesinde kapsamli
ve multidisipliner bakimin dnemini gostermektedir.

SONUC

Sonug olarak, olgumuzda suda bogulma sonrasi gelisen arrest
durumunda, kisa siirede etkili resiisitasyon uygulanmasinin
sag kalim agisindan belirleyici rol oynadigi goriilmiistiir. KPR
uygulayan kisinin hekim olmasi, 112 ekibinin olay yerine
tesadiifen yakin konumda bulunmasi ve ¢ocugun erken yogun
bakima sevk edilmesi olumlu bir prognoza katkida bulunmustur.
Yogun bakim siirecinde hastanin yakindan ve profesyonelce
izlenmesi sayesinde norolojik sekelsiz bir iyilesme saglanmis,
genel prognoz olumlu yonde etkilenmistir. Bu durum, erken ve
profesyonel miidahalenin bogulma vakalarinda 6lim ve kalici
hasar riskini 6nemli 6lgiide azalttigini diigiinmekteyiz.

Uc tarafi denizlerle cevrili, sicak bir iklime ve havuz kiiltiiriine
sahip {iilkemizde bogulma olaylarinin yaygmligi gbéz Oniine
alindiginda, vatandaglara temel yasam destegi egitiminin
verilmesini savunuyoruz. Genel niifusu temel yasam kurtarma
becerileriyle donatmak, bogulma acil durumlarinda hayatta kalma
sansin1 Onemli Ol¢iide artirabilir. Ek olarak, saglik personeline
bogulma vakalarini yonetme konusunda 6zel egitim verilmesi, bu
tiir olaylarla iligkili morbidite ve mortaliteyi azaltmak i¢in hizli ve
etkili miidahalelerin saglanmasi zorunludur. Hem kamu hem de
saglik sektorlerinde hazirlik ve yeterlilik kiiltiiriinii tesvik ederek,
bogulmayla ilgili 6limlerin yiikiinii azaltmaya ve etkilenen
bireyler i¢in sonuglart iyilestirmeye ¢alisabiliriz.

Bu olgu, kétii prognostik degerlere sahip bir pediatrik bogulma
vakasinin, etkin ve zamaninda miidahalelerle basarili bir sekilde
yonetildigini ve sonug olarak norolojik sekel birakmadan olumlu
bir prognozla sonuglandigimni vurgulamaktadir.
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ABSTRACT

Drowning is the deterioration of respiratory function due to
immersion or submersion in liquid and the problems that follow.
It is one of the leading and preventable causes of death worldwide.
In some cases, effective cardiopulmonary resuscitation initiated
early after drowning arrest and effective intensive care treatment
result in survival without neurologic damage. In this article, we
aimed to emphasize that we discharged our patient who was
admitted to pediatric intensive care unit with poor prognosis
criteria without any sequelae.

Keywords: Drowning, pediatric, intansive care

INTRODUCTION

Drowning, a leading yet preventable cause of mortality worldwide,
is defined as death occurring within 24 hours due to asphyxia
resulting from immersion in a liquid environment. For patients
surviving beyond 24 hours, the term "near-drowning" is applied.
The term "drowning" also encompasses individuals who survive
beyond this timeframe. Previously used classifications such as
"dry" or "wet" drowning have been deprecated. This clarification
was achieved during the 2002 World Congress on Drowning in
Amsterdam, where a consensus defined drowning as "a condition
of respiratory failure induced by immersion or exposure to liquid,
including diving." Notably, the guideline discourages the use of
outdated terms like "drowning," "dry drowning," "wet drowning,"
"active," or "passive drowning," or distinctions based on the type
of liquid. Instead, it underscores that drowning's mechanism
primarily involves hypoxemia leading to cardiac arrest®.

Drowning is a significant public health issue worldwide, causing
approximately 360,000 deaths annually and accounting for about
7% of all injury-related fatalities. In the United States specifically,
it is estimated that 4,000 people die each year due to drowning.
Furthermore, for every fatal drowning incident, approximately
four non-fatal drownings occur, requiring medical intervention.
About 50% of these cases necessitate hospitalization and further
treatment, indicating that drowning can lead to serious health
outcomes requiring long-term care and management®.

Drowning stands as a leading cause of unnatural child fatalities
in Turkey. In the literature, few studies have been done on the
subject, and most of them are autopsy studies. Drowning cases
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in children usually occur in situations where parental supervision
is insufficient, especially in environments such as pools where
access to water is easy®?.

Anoxia, hypothermia, and ensuing metabolic acidosis significantly
contribute to the mortality and morbidity associated with drowning
incidents®.

The clinical course of drowning cases is highly variable; some
patients remain asymptomatic, while others may develop severe
conditions such as multi-organ failure. Recent studies have
identified poor prognostic indicators, including age between 1-3
years, male gender, a resuscitation duration exceeding 10 minutes,
a Glasgow Coma Scale (GCS) score below 5, hypothermia, and
absence of pupillary light reflex. Additionally, arterial blood
gas analysis may reveal acidosis, an increased base deficit,
hyperglycemia, and elevated lactate levels, which can indicate
prolonged submersion. These biochemical findings have also been
associated with poor prognosis following drowning incident!--',

In this case report, we aimed to emphasize that we discharged
our patient who was admitted to the pediatric intensive care unit
with poor prognosis criteria at the end of the 12th day without
neurological sequelae.

CASE

A 19-month-old male patient is found upside down in the pool
by his family after being lost in the park. The first intervention
is performed by the 112 team, who is incidentally present at the
scene. Upon the absence of a pulse in the first evaluation, basic life
support is applied for 5 minutes; the patient whose pulse is taken
with five rescue breaths and then effective chest compression
is admitted to our pediatric intensive care unit(PICU). Upon
admission, the patient exhibited a Glasgow Coma Scale (GCS)
score of 3, bilateral pupillary light reflexes were positive, with
a heart rate of 85/min, blood pressure measuring 60/35 mmHg,
and body temperature of 34.5 degrees Celsius under intubation.
Initial arterial blood gas analysis revealed severe acidosis
(pH 6.93), with additional parameters indicating hypoxemia,
hypercarbia, and metabolic derangement (PaCO,:33.7 mmHg,
Pa0,:103 mmHg, HCO,:7mEq, BE-25.2, Lactate 16.9 mmol/L,
Glucose: 303 mg/dl). Diffuse ground glass appearance was
detected in lung imaging. (Picture 1).
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Picture 1: Chest graph during intensive care admission

A central venous catheter was placed, and invasive arterial
monitoring was provided in the patient, who was followed up by
connecting to a mechanical ventilator (P-SIMV mode; PIP: 22,
PEEP: 8, frequency: 24, inspt: 0.8 seconds, FiO2: 70%). The patient
was loaded with 20 cc/kg 0.9% NaCl (saline) as an intravenous
infusion in 30 minutes. 1 mEq/kg bicarbonate was administered
four times consecutively. As maintenance fluid therapy, 1500
cc/m?/day 5% dextrose and saline infusion was started. Adrenaline
infusions of 0.3 mcg/kg/min and noradrenaline infusions of
0.2 mcg/kg/min were administered to the patient who was
hypotensive, and the doses were gradually increased according to
blood pressure. Antibiotic treatment was started with cefotaxime,
and tracheal aspirate culture was taken. Electrolyte levels, liver,
and renal function tests (KCFBT) were monitored daily, and blood
gas and GCS values were monitored at frequent intervals.

On the second day of the intensive care period, the patient's
neurological status improved, and GCS improved to 10 after
sedation was discontinued. Cranial MRI examination was
evaluated as normal. The patient was hemodynamically stable, and
vasopressor support was gradually decreased and discontinued.
On the third day, the patient's eyes were spontaneously open and
mobile, no pathological reflexes were observed, and no growth
was detected in the tracheal aspirate.

On the fourth day, vital signs were stable, and blood gas values and
laboratory results were within normal limits. Chest X-ray showed
that the lungs were expanded and normally ventilated (Picture 2:
Chest X-ray before extubation).
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Picture 2: Chest graph pre-extubation

The patient was extubated in the light of these findings. The
patient, whose general condition was stable after extubation, was
transferred to the pediatric health and diseases service on the
sixth day of intensive care unit hospitalization with the diagnosis
of aspiration pneumonia. Routine treatment was continued
in the ward, and the patient was discharged on the 12th day of
hospitalization when the vital signs were stable, and blood gas
and laboratory values were within normal limits. In the one-year
follow-up of the pediatric neurology outpatient clinic, no delay
was observed in the motor and mental development of the patient,
and it was found that the patient continued to grow and develop
healthy.

This case highlights that a pediatric drowning case, which initially
exhibited poor prognostic indicators, was successfully managed
with effective and timely interventions, resulting in a favorable
prognosis without neurological sequelae.

DISCUSSION

The main factors in the development of the pathophysiological
process in drowning are hypoxia and subsequent metabolic
acidosis. The most important prognostic factors are the duration of
asphyxia and circulatory arrest. Hypoxia caused by immersion in
water triggers the breathing reflex, and apnoea and laryngospasm
develop with swallowed water. Metabolic acidosis occurs due to
hypoxia, and cardiovascular arrest occurs. This leads to ischemia
in the central nervous system. As asphyxia progresses, bronchial
dilatation occurs and water passage to the alveoli begins(",
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The environment in which pediatric cardiac arrest occurs has a
significant impact on the overall prognosis and the development of
neurological sequelae. It has been reported that irreversible damage
occurs in brain cells after 10 minutes under hypoxic conditions.
Therefore, rapid and effective application of cardiopulmonary
resuscitation (CPR) plays a critical role in achieving successful
results!1?, The presence of the doctor and 112 team member at
the scene when our patient was pulled out of the water ensured
early and effective CPR, and this intervention positively affected
the prognosis of the patient. It has been stated that effective chest
compressions can produce an effect similar to physiological
respiratory movements, providing circulatory support and gas
exchange", Studies have shown that neurological damage is less
or absent in resuscitations performed for less than ten minutes?,
In this case, 5 minutes into CPR, spontaneous circulation (ROSC)
was obtained.

Factors such as prolonged resuscitation, initial presentation with
apnea and coma, and severe acidosis (arterial pH<7.1) upon arrival
in the emergency room portend a poor prognosis 11.Additionally,
the duration of water exposure, promptness of intervention,
timely response to resuscitation, and transportation times to the
emergency room influence outcomes. Transitioning the patient to
normothermia in the intensive care unit is crucial for optimizing
cerebral perfusion and oxygenation.

In our patient, ventilation was kept at a normal level; high body
temperature was kept under control; heating was performed in
a controlled manner; extubation was provided with appropriate
vasopressor agents and antibacterial treatments; and the patient
was transferred to the pediatric ward without any problems. The
fact that the patient was transferred to the pediatric ward without
neurological sequelae shows the importance of comprehensive and
multidisciplinary care in achieving positive outcomes following
drowning cases.

CONCLUSION

In conclusion, in our case of post-drowning arrest, the rapid
administration of effective resuscitation played a decisive role in
survival. The fact that the individual performing the resuscitation
was a physician, the proximity of the emergency medical team
(112) to the scene, and the child's early transfer to pediatric
intensive care (PICU) all contributed to a favorable prognosis.
The patient’s close and professional monitoring during the PICU
period enabled recovery without neurological sequelae, positively
influencing the overall prognosis. This case suggests that early
and professional intervention can significantly reduce the risks of
mortality and permanent damage in drowning incidents.

Given the prevalence of drowning incidents in our country, which
is bordered by seas on three sides and boasts a warm climate and
pool culture, we advocate for the extension of basic life support
training to citizens. Equipping the general population with
essential life-saving skills can significantly enhance the chances of
survival in drowning emergencies. Additionally, it is imperative to
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provide specialized training to healthcare personnel in managing
drowning cases, ensuring prompt and effective interventions to
mitigate morbidity and mortality associated with such incidents.
By fostering a culture of preparedness and competence in both the
public and healthcare sectors, we can strive to reduce the burden
of drowning-related fatalities and improve outcomes for affected
individuals.
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