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OZET

Kardiyak arrest sonrasi spontan dolagimi geri dénen (SDGD)
hastalarda, mortaliteyi ve morbiditeyi oncelikli olarak ndrolojik
sag kalim belirlemektedir.

Resiisitasyon sonrasi bakimin kanitlanmis en nemli néroprotektif
tedavi stratejilerinin basinda ise literatiirde ‘Targeted Temperature
Management (TTM)" olarak gecen hedeflenmis sicaklik yonetimi
gelmektedir.

HDKA ve Ventrikiiler fibrilasyon (VF) nedeniyle yogun
bakimimizda resiisitasyon sonrasi bakimin biitiin basamaklarini
uyguladigimiz ve rehabilitasyon siirecinin 6nemine dikkat
cektigimiz olguyu sunmay1 amagladik.

Anahtar Kelimeler: Kardiyak arrest, Hedefe yonelik sicaklik
yonetimi, Rehabilitasyon

ABSTRACT

Neurological survival primarily determines mortality and
morbidity in patients with return of spontaneous circulation
(ROSC).

Targeted Temperature Management (TTM) is seen as the leading
proven neuroprotective treatment strategy in the literature.

We aimed to present a case in which we applied all the steps of
post resuscitation care in our intensive care unit due to out of
hospital cardiac arrest (OHCA) and ventricular fibrillation (VF)
and drew attention to the importance of the rehabilitation process.

Keywords: Cardiac arrest, Targeted temperature management,
Rehabilitation.

GIRIS

Hastane dis1 kardiyak arrest (HDKA) nedeni ile kabul edilen
hastalarin %70’den fazlasi tedaviye cevap vermemekte ve sadece
%10’undan az1 taburcu olabilmektedir .

Kardiyak arrest sonrasi spontan dolagimi geri dénen (SDGD)
hastalarda, mortaliteyi ve morbiditeyi dncelikli olarak ndrolojik
sag kalim belirlemektedir. Kardiyak arrest sonrasi yagam zincirinin
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son halkasi, resiisitasyon sonrast bakim olarak tanimlanmistir
ve burada yapilan tedavilerde ama¢ yasam kalitesinin
arttirilmasidir @,

Resiisitasyon sonrasi bakimin kanitlanmis en 6nemli néroprotektif
tedavi stratejilerinin baginda ise literatiirde ‘Targeted Temperature
Management (TTM)" olarak ge¢en hedeflenmis sicaklik yonetimi
gelmektedir @,

Acil servise HDKA ve Ventrikiiler fibrilasyon (VF) nedeniyle
getirilen, 3. basamak yogun bakimimizda resiisitasyon sonrasi
bakimin biitiin basamaklarini uyguladigimiz olguyu sunmay1
amagcladik.

OLGU SUNUMU

Bilinen diyabetes mellitus tanisi olan 53 yasinda erkek hasta
acil servise kardiyak arrest nedeniyle 112 saglik ekibi tarafindan
getirilmis. Olay yerinde saglik ekibi tarafindan kardiyopulmoner
reslisitasyona (KPR) baslanan, KPR uygulanarak acil servise
getirilen hastanin kontrol edilen ritminin VF olmasi {izerine
3 kez defibrilasyon, 1 mg intravendz adrenalin, 300 mg amiodaron
ve etkin KPR uygulanmis. Spontan dolagimin geri doniis zamani
hastane oOncesi de dahil olmak iizere toplam 20 dakika olan
hasta tarafimizca ilk degerlendirildiginde genel durumu koti,
bilinci kapali, pupiller izokorik, 1sik refleksi bilateral pozitif,
kalp tepe atimi1 (KTA) 120 atim/dakika, tansiyon arteriyel (TA)
150/65 mmHg, SpO,: %82 (%100 FiO,), ates 36°C olarak tespit
edildi. Hastanin ¢ekilen EKG’sinde Inferior Miyokard infarktiisii
(M) tespitedilmesiiizerine kardiyoloji tarafindan perkiitan koroner
girisim (PKGQG) i¢in anjio iinitesine alinan hastaya sag koroner
perkiitan koroner anjiyoplasti (PTCA) uygulandi. Cekilen kraniyal
ve toraks tomografilerinde beyin 6demi ve kanama olmayan,
pulmoner emboli saptanmayan hasta PKG sonrasi reanimasyon
yogun bakim tinitemize transfer edildi. Voliim kontrollii modda
mekanik ventilatérde solunum destegine baslandi. Yogun bakim
kabuliinde TA: 167/93 mmHg, KTA: 117 atim/dakika, Glaskow
koma skoru (GKS): 3, pupiller izokorik, 151k refleksi bilateral
pozitif, arteriyel kan gazinda; Ph: 7,16, p02:90,1 mmHg, pCO,:
53,6 mmHg, HCO,: 16 meq/L, baz agigi: -18,7 meq/L, SpO,:
%94, AST:494 U/L, ALT:273 U/L, Troponin>26224 ng/L, kan
sekeri:533 mg/dL saptandi. Kan sekeri regiilasyonu amaciyla
hastaya insiilin tedavisi baslandi. Mekanik ventilatér modu ve
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destekleri arteriyel kan gazi degerlerine gore diizenlendi. Hastaya
propofol (2 mg/kg/saat) ile sedasyon baslandi. Hemodinamik
stabilizasyonu saglanan hastaya TTM uygulanmasina karar verildi.
TTM amaciyla 1s1 pedleri (Arctic Sun Temperature Management
System) ve rektal 1s1 probu takildi. Hedef viicut sicakligi, 4 saatte
ulasilacak sekilde, 35°C olarak belirlendi. TTM uygulandig:
donemde 4 saatte bir; kan glukozu ve elektrolitler, arteriyel kan
gazi, 12 saatte bir; koagiilasyon paneli, 12 saatte bir ise hemogram
tetkikleri yapildi, sonuglarinda anormallik gozlenmedi. Hasta
hemodinamik olarak stabil seyretti. 24 saat sonra viicut sicakligi
saatte 0,5°C artirilacak sekilde hipotermi sonlandirildi. Yatiginin
4. giiniinde sedasyon destegi kesilen, Glaskow Outcome Skalasi
(GOS) 3 ve solunum parametreleri stabil olmayan hastaya tekrar
sedasyon destegi basland1. Yatisinin 6. giiniinde sedasyon destegi
tekrar kesilen, yatisinin 7. gliniinde solunum parametreleri, kan
gaz1 takipleri ve vital bulgular stabil olan hasta ekstiibe edilerek
maske oksijen destegi ile takip edilmeye baslandi. GKS: 12,
GOS 4, Serebral Performans Skalast (CPS) 2, destekle mobilize,
oral rejim alimi olan hasta, yakinlarina fiziksel ve biligsel
rehabilitasyon gerekliligi konusunda bilgi verilerek yatisinin 10.
gliniinde hastanemiz noéroloji servisine devir edildi.

TARTISMA

Kardiyak arrest sonrast SDGD, tam iyilesme hedefine dogru ilk
adimdir. SDGD sonras1 donem karmasik patofizyolojik bir siire¢
olup bu siirecin dogru sekilde yonetilmesi mortalite ve morbiditeyi
etkilemektedir .

Akut koroner sendrom (AKS), HDKA’in sik goriilen bir
nedenidir. Bir meta-analizde, HDKA hastalarinda akut koroner
arter lezyonunun prevalansi, %59 ile %71 arasinda oldugu tespit
edilmistir @,

2021 ERC kilavuzunda HDKA’lerde EKG’de ST elevasyonu
olan ve ST elevasyonu olmayan SDGD hastalarinda, akut koroner
tikanma olasilig1 varsa acil kardiyak kateterizasyon laboratuvar
degerlendirmesi diistiniilmelidir seklinde 6nerilmistir ©.

Yapilan galismalarda ST elevasyonlu kardiyak arrestlerde acil
kardiyovaskiiler girisimin taburculugu iyilestirdigi ve ndrolojik
iyilesme tizerinde olumlu etkileri oldugu saptanmistir ©. Bizim
hastamizda da SDGD sonra inferior MI tespit edilmesi iizerine
PKG planland1 ve sag koroner arterde (RCA) %90 darlik olmasi
nedeniyle PTCA yapildu.

Kardiyak arrest sonrasi viicut sicakligi ilk 48 saat igerisinde
yiikselme egilimindedir. Bu yiikselme ozellikle beyin oksijen
tiiketimini etkiler ve viicut sicakligindaki her bir derecelik artis
ile yaklasik %8 oraninda artisg goriiliir. Hipotermi ile beyin oksijen
tiiketimi %06-7 oraninda azaltilabilir. Es zamanli olarak iskemik
bolgelere oksijen sunumunu artirarak intrakraniyal basincin
diigmesi tizerine olumlu etki yaratir . Bu yiizden kardiyak arrest
sonrasi viicut 1s1s1 artiglarinin oniine gegilmelidir.
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2021 ERC kilavuzunda hastane ici ve dis1 kardiyak arrestlerde (ilk
ritim ne olursa olsun) basarili resiisitasyon sonrasi yanit alinamayan
(komadaki) tiim kardiyak arrest hastalarina hedeflenmis sicaklik
kontrolii 6nerilmektedir®. Biz de SDGD ve hemodinamik
stabilizasyonu saglanan, kilavuzun 6nerdigi gibi PKG uygulanan
hastamizda resiisitasyon sonrasi bakimin bir parametresi olarak
ndroprotektif amacla TTM uyguladik.

Resiisitasyon sonrasi bakimin 6nemli bilesenlerinden biri de kan
sekeri regiilasyonudur. Kilavuzda belirtildigi tizere gerekirse
insiilin inflizyonu kullanilarak 140-180 mg/dL kan sekerini
diizeyinin hedeflenmesi ve hipoglisemiden kaginilmasi (<70
mg/dL) onerilmektedir®. Diyabetik olan hastamizin da yogun
bakim iinitemize kabuliinde hiperglisemik olmasi {izerine insiilin
inflizyonu baglanarak ve siki takip ile kan sekeri<l80 mg/dL
olacak sekilde regiilasyonu saglandi.

Ciddi hipoksik-iskemik beyin hasari, genellikle CPS, modifiye
rankin skalas1 (MRS) veya GOS ile degerlendirilmektedir. Olumlu
bir norolojik sonu¢ genellikle CPS 1 veya 2, MRS 0 ile 3 veya
GOS 4-5 olarak kabul edilir ®. Bizim hastamizin GOS 4, SPS 2
olarak degerlendirildi.

Kardiyak arrest sonrasi hayatta kalan hastalar tarafindan bildirilen
en yaygin semptom, vakalarin % 50-71’inde olan yorgunluktur.
Hayatta kalanlarin ¢cogunda yavaslama algisi, dikkat sorunlari ve
hafiza problemleri gibi biligsel sorunlar gelismistir. Siklikla hasta
tarafindan bildirilen bir baska sonu¢ duygusal problemlerdir.
Kadinlarda, gen¢ hastalarda, biligsel problemi olanlarda ve
komorbiditesi olanlarda duygusal problemler daha yaygimn
saptanmustir ©.

Stres ve travma sonrast stres bozuklugu (TSSB) semptomlari
hayatta kalanlarin %16-28’inde tanimlanmistir. Bir c¢alismada,
hayatta kalanlarin yarisi1 kardiyak arrest sonrasi alt1 ayda davranis
ve duygularinda degisiklik oldugunu bildirmistir. Kardiyak arrest
sonrast biligsel rehabilitasyon programina katilan hastalarin
%70’inde ilgisizlik, diirtii eksikligi ve motivasyon azalmasi
bildirilmistir, ancak bu bulgu depresyondan ziyade biligsel
bozuklukla daha yakindan iligkili bulunmustur ©.

Rehabilitasyon siirecindeki amag bireyin artik fiziksel, fonksiyonel
ve bilissel bozukluklarinin getirdigi smirlar dahilinde 6nceki
isleyis seviyesine maksimum geri doniis derecesi elde etmesine
yardimc1 olmaktir.

2021 ERC kilavuzunda taburculuk oOncesi fiziksel ve fiziksel
olmayan hasarlarin fonksiyonel degerlendirmesinin yapilmasi
ve gerekli ise rehabilitasyon programlarina yonlendirilmesi
Onerilmistir®.  Bu nedenle hastalarin taburcu edilirken
rehabilitasyon konusunda bilgilendirilmesi, uygun kisilerle
bulusturulmast ve yonlendirilmesi tedavinin bir pargasi olarak
planlanmalidir. Taburculuktan sonraki 3 ay iginde kognitif durum,
duygusal problemler ve yorgunluk i¢in tarama yapilmasi, hasta

Sorumlu Yazar
ezglyim_(@hotmail.com



Turkish
Journal of
RESUSCITATION

ve yakinlaria gereken bilgi ve destegin saglanmasi ve gereken
durumlarda ilgili uzmanlara yonlendirilmesi 6nerilmistir ®,

Hastamiz1 ndroloji servisine devretmeden Once rehabilitasyon
siireci ile ilgili bilgi verildi. Hastamiz hastaneden taburcu
olduktan sonra zaman zaman hasta yakinlari ile gorisildii.
Hastanin desteksiz mobilize oldugu, ara sira yorgunluk hissettigi,
hafiza ile ilgili ciddi problem yasamadigi, depresif duygu durum
hali olmadig1 ancak konugma hizinda ve igeriginde azalma oldugu
Ogrenildi. Yonlendirmelerimiz sonucunda hastanin konusma
terapisti ile goriismesi saglandi.

SONUC

Ani kardiyak arrest beklenmedik, yasami tehdit eden en trajik
olaydir. Kardiyopulmoner-serebral resisiitasyonun primer hedefi
saglikli beyni olan fonksiyonel bir bireye yeniden kavusmaktir.

Resiisitasyon sonrast bakim ve bunun 6nemli bir parametresi olan
TTM uygulamasinin énemli bir basamak oldugu, hemodinamik
hedeflerin yaninda norolojik sag kalimm da hedeflenmesi,
bireysellestirilmis bilissel ve fiziksel rehabilitasyonun hastane
dist gelisen kardiyak arrest hastalarinda diistiniilmesi gerektigi
kanisindayiz.
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ABSTRACT
Neurological survival primarily determines mortality and

morbidity in patients with return of spontaneous circulation
(ROSC).

Targeted Temperature Management (TTM) is seen as the leading
proven neuroprotective treatment strategy in the literature.

We aimed to present a case in which we applied all the steps of
post resuscitation care in our intensive care unit due to out of
hospital cardiac arrest (OHCA) and ventricular fibrillation (VF)
and drew attention to the importance of the rehabilitation process.

Keywords: Cardiac arrest, Targeted temperature management,
Rehabilitation.

INTRODUCTION:
Seventy percent (70%) of the patients accepted for out of hospital

cardiac arrest do not response to the treatment and only less than
10% can be discharged .

Neurological survival primarily determines mortality and
morbidity in patients with return of spontaneous circulation
(ROSC). The last link of the chain of life after cardiac arrest is
defined as post resuscitation care and the goal of the treatments in
this step is improving the quality of life @.

Targeted Temperature Management (TTM) is seen as the leading
proven neuroprotective treatment strategy in the literature @.

In this study we aimed to present the case who was brought to our
emergency unit with out of hospital cardiac arrest (OHCA) and
ventricular fibrillation (VF) and to whom we applied all the steps
of post resuscitation care in our third stage intensive care unit.

CASE
The fifty-three year old male patient with the history of diabetes
was taken to the Emergency Room by 112 healthcare service.

The patient who was applied CPR at the scene and taken to
the emergency room with CPR by the healthcare staff received
defibrillation 3 times, 1 mg intravenous adrenaline, 300 mg
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amiodarone and effective CPR since his control rhythm was
VF. The patient with return time of spontaneous circulation
of 20 minutes, including pre hospital period, was unconscious,
had poor general condition, isochoric pupillas, bilateral positive
light reflexes, vital signs as 120 beats/min, 150/65 mmHg blood
pressure, SpO, 82% (with %100 FiO,), and 36°C body temperature.
Since Inferior Myocardial Infarction was seen in ECG, the patient
was hospitalized and sent to the angiography unit in order to
apply percutaneous coronary intervention (PCI). Percutaneous
right coronary angioplasty was applied. The patient did not have
cerebral edema, hemorrhage or pulmonary embolism as seen in the
cranial and thorax tomography imagings performed. Respiratory
support with mechanical ventilator in volume controlled mode was
started. At the time of intensive care unit admission the findings
were blood pressure 167/93 mmHg, heartbeat: 117 beats/min,
Glaskow coma score (GCS): 3, pupillas: isochoric, light reflexes:
bilateral positive, in arterial blood gas analysis the findings were
Ph: 7,16, pO,:90,1 mmHg, pCO,:53,6 mmHg, HCO,: 16 meq/L,
base deficit: -18,7 meg/L, SpO,: %94, and AST:494 U/L, ALT:273
U/L, Troponin>26224 ng/L, plasma glucose level 533 mg/dL.
Insulin infusion was started for plasma glucose level regulation.
Mechanical ventilator modes and support were revised according
to arterial blood gas analysis results. Sedation with propofol
(2 mg/kg/h) was started. TTM procedure was decided for the
patient who was hemodynamically stabilized before. For TTM,
heat pads (Arctic Sun Temperature Management System) and
rectal temperature probe is placed. Targetted body temperature
was decided as 35°C to reach in 4 hours. During TTM period
blood glucose level, arterial blood gas analysis and electrolytes
for every 4 hours, coagulation panel and hemogram for every 12
hourscoagulation panels were evaluated. No abnormalities were
observed. The patient was hemodynamically stable during the
process, At the end of the 24 hours, hypothermia was terminated
by increasing body temperature 0.5°C per hour. The patient with
Glaskow Outcome Scale 3 whose sedation support was ceased in
the 4th day of hospitalization and respiratory parameteres were
not stable was started to be sedatized again.

The patient whose sedation support was ceased on the 6th
day of hospitalization and respiratory parameters, blood gas
analysis follow ups and vital signs were stable on the 7th day of
hospitalization was extubated and started to be monitored with

Corresponding Author
ezgiyim_(@hotmail.com


https://orcid.org/0000-0002-0375-0822
https://orcid.org/0000-0003-3434-6256
https://orcid.org/0000-0003-0141-1111
https://orcid.org/0000-0003-3510-9279

Turkish
Journal of
RESUSCITATION

mask oxygen support. The patient with GCS:12, GOS: 4 and
Cerebral Performance Scale (CPS), who can mobilize with
support, was fed with oral regimen and transferred to the Neurology
Service on the 10th day of hospitalization, informing the relatives
about the necessity of physical and cognitive rehabilitation.

DISCUSSION

Return of spontaneous circulation is the first step towards full
recovery target. The period after the return of spontaneous
circulation is a complex pathophysiological process and the
appropriate management of it impacts mortality and morbidity ©.

Acute coronary syndrome (ACS) is a common cause of OHCA.
In a meta-analysis, it is detected that the prevalence of coronary
artery lesion is 59 to 71% in OHCA patients “.

According to the 2021 ERC guideline, emergency cardiac
catheterization laboratory should be considered if there is a
possibility of acute coronary occlusion in OHCAs patients with
and without ST elevation on ECG with ROSC ©. In the studies,
it is detected that emergent cardiovascular intervention improves
discharge and neurological outcome for the cardiac arrest cases
with ST elevation ©. In our case, since inferior MI was detected
after ROSC, PCI was planned and because of the 90% occlusion
of Right coronary artery (RCA) PTCA was performed.

The body temperature tends to increase in 48 hours after cardiac
arrest. This increase effects oxygen consumption of brain which
increases 8% for each 1°C raise in body temperature. The oxygen
consumption of brain can be reduced 6-7% by hypothermia. It
creates a positive impact on reduction of intracranial pressure
by increasing the oxygen presentation to the ischemic areas .
Therefore, the increase of body temperature after cardiac arrest
should be avoided.

In 2021 ERC guideline for in or out hospital cardiac arrest cases,
no matter what the initial rhythm was, targetted temperature
management is recommended for all cardiac arrest patients
unresponsive (in coma state) after successful resuscitation. We
applied TTM for neuroprotective purposes as a parameter of post-
resuscitation care to our ROSC and hemodinamically stablized
patient who received PCI, as the guideline recommends.

Plasma glucose regulation is one of the most important components
of post resuscitation care. As the guideline emphasizes, 140-180
mg/dL of plasma glucose level should be targetted using insulin
infusion when required and hypoglycemia (<70 mg/dL) should
be avoided ©. Since the patient has diabetes mellitus and olso
won hyperglycemic on admission to our intensive care unit
insulin infusion was started and blood glucose level was regulated
<180 mg/dL whit close follow-up.

Severe hypoxic ischemic brain injury is generally evaluated
with CPS, Modified Rankin Scale (MRS) or GOS. A positive
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neurological outcome is usually indicated by CPS 1 or 2, MRS
0 to 3 or GOS 4-5 scores®. Our patient was evaluated as GOS 4
and CPS 2.

The most common symptom reported by the patients surviving the
cardiac arrest is fatigue which is seen in 50-71% of all the cases.
Most of the surviving patients develop cognitive issues such as
perception of slowing down, attention and memory problems.
Emotional issues is another frequently reported outcome which was
detected more prevalent amongst younger patients, the females,
cognitively impaired patients and patients with comorbidities ©.

Stress and post traumatic stress disorder symptoms are identified
in 16-28% of the survivors. In a study, half of the survivors
reported that they had behavioural and emotional changes during
6 months after the cardiac arrest. Apathy, lack of impulse and loss
of motivation were detected in 70% of the patients attending the
cognitive rehabilitation programme after cardiac arrest. However
this finding was more closely related to cognitive disorder rather
than depression ©,

The purpose of the rehabilitation process is to help the individual
achieve the maximum degree of return to the previous functioning
level within the limits of her physical, functional and cognitive
disorders.

2021 ERC guideline recommends functional evaluation of physical
and non-physical detriments before discharge and consultation
to the rehabilitation programs when needed®. For this reason,
informing the patients about rehabilitation at discharge, bringing
them together with appropriate people and directing them should
be planned as a part of the treatment. It has been suggested that
screening tests for cognitive status, emotional issues and fatigue
within 3 months providing neccessary information and support to
the patient and their relatives and referral to the specialist when
necessary®.

Our patient was informed about rehabilitation process before
we handed him over to the Department of Neurology. After our
patient was discharged from the hospital, the relatives of the
patients were interviewed from time to time. It was learned that
the patient was mobilized without support, felt tired at times, had
no serious memory problems, and did not have a depressive mood,
but had a decrease in speech speed and content. As a result of our
referrals, the patient agreed to see a speech therapist.

CONCLUSION

Sudden cardiac arrest is the most catastrophic event that is life
threatining and unexpected. The primary aim of cardiopulmonary-
cerebral resuscitation is to regain a functional individual with a
healthy brain.

Our opinion is that post-resuscitation care and TTM practice, which
is an important parameter of it, is an important step, neurological
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survival should be targeted in addition to hemodynamic goals,
and individualized cognitive and physical rehabilitation should be
considered in out-of-hospital cardiac arrest patients.
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