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OZET

'Servikal epidural noroplasti' servikal diskopati tedavisinde
oldugu gibi akciger kanserinin apeks tutulumlarinda &zellikle
dermatomal ekstremite yayilimlarinin tedavisinde uygulanabilen
bir tedavi yontemidir. Servikal lokal anestezik uygulamalarinda
da lokal anesteziklere ait olumsuz bir yan etki olan sistemik
toksik reaksiyon ve kardiyopulmoner arrest gelisebilir.
Burada, hizli miidahalenin, etiyolojik nedenlerin goz oniinde
bulundurulmasmnin ve kardiyopulmoner resiisitasyon devam
ederken lipid soliisyonunun uygulanmasinin basarili sonuglar
acisindan énemini vurgulayan bir olgu sunulmaktadir.

Anahtar Sézciikler: Servikal epidural néroplasti, Lokal anestezik,
Kardiyopulmoner resiisitasyon, Lipid emiilsiyonu

ABSTRACT

Cervical epidural neuroplasty is a treatment method that can be
applied in the treatment of apex involvement of lung cancer,
especially in the treatment of dermatomal extremity spread,
as well as the treatment of cervical discopathy. Systemic toxic
reaction and cardiopulmonary arrest, which is an adverse effect
of local anesthetics, may also develop in cervical local anesthetic
applications. Here, we present a case emphasizing the importance
of rapid intervention, consideration of etiologic causes, and
administration of lipid solution during cardiopulmonary
resuscitation for successful outcomes.

Keywords: Cervical epidural neuroplasty, Local anesthetic,
Cardiopulmonary resuscitation, Lipid emulsion

GIRIS
Akciger kanseri tanisi olan hastalarda hastaligin kontroli

sirasinda sagaltimin yaninda, agri gibi etkilerin de kontrol altina
alinmasi gerekir. Agr tedavisinde farmakolojik tibbi yontemler

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

gibi geleneksel yontemlerin diginda girisimsel agri teknikleri de
uygulanmaktadir. Ozellikle dermatomal ekstremite yayilimlarinin
oldugu ve farmakolojik tedavilerin yetersiz kaldigr veya yan
etkilerin goriildiigli durumlarda alternatif olarak ‘servikal
epidural noroplasti' gibi girisimsel kanser agrisi yontemlerine
basvurulur®. Islem sirasinda kullanilan lokal anesteziklerin
olumsuz yan etkilerinden olan sistemik toksik reaksiyon ve
kardiyopulmoner arrest bu uygulamalar sirasinda da gelisebilir®.
Bu durumlarda hizli miidahale ile kilavuzlar esliginde uygulanan
dogru kardiyopulmoner resiisitasyonun (KPR) ve intravenoz lipid
emiilsiyonu uygulamasi gibi etiyolojiye yonelik tedavinin basarilt
sonuglar ve hasta sagaltimi agisindan 6nemi inkar edilemez.

OLGU

Altmis bir yaginda metastatik akciger kanseri nedeniyle takip edilen
hasta boynun sag tarafina, sirta, omuza ve kola yayilan agr1 sikayeti
ile Algoloji boliimiine konsiilte edildi. Hikayesinde 15 giindiir
bigak saplanir 6zellikte, giin igerisinde degisiklik gdstermeyen,
siddeti azalmayan siirekli agrist olan hastanin, ndrolojik sistem
muayenesinde defisit bulgularina rastlanmadi. Pozitron Emisyon
Tomografisi (PET)/Bilgisayarli Tomografi (BT)’de sag akciger
iist lobda primer tlimor ve yaygin metastazi olan hastanin ¢ekilen
servikal-torakal Magnetik Rezonans Goriintiilemesi’nde (MRG)
basi bulgusu saptanmadi. Medikal tedavisi fentanil 25 (patch),
pregabalin (2x75 mg, po) ve parasetamol ile diizenlendi. Medikal
tedavi ile Visual Analog Skalas1 (VAS) 8’den 6’ya geriledi. Agris1
tam olarak giderilemeyen hastaya ‘servikal epidural ndroplasti’
uygulanmak iizere girisimsel tedavi planlandi. Islem 6ncesinde
pron pozisyonu verilen hastaya oksijen destegi altinda (rezervuarl
yiliz maskesi ile 10 1t/dk) intravendz sedoanaljezi (Midazolam
2 mg iv, Fentanil 50 p, iv) uygulandi. C7-T1 seviyesinden sag
lateral interlaminar yaklasim ile epidural araliga girisim yapilarak
epidural kateter C3-4 sag lateral foraminal seviyesine ilerletildi.
Seviye ve epidural aralik kontrolii kontrast madde yayilimi ile
skopi goriintiileriyle kontrol edildikten sonra %0.125 bupivakain
(Marcaine %0.05, AstraZeneca Ila¢ San.ve Tic.Ltd.Sti., Istanbul)
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ve 16 mg deksametazon (Decort, Deva Holding. A.S., Istanbul)
iceren 10 ml soliisyondan 2 ml uygulandi. Epidural kateter sirasiyla
C4-5, C5-6, C6-7 seviyelerine ¢ekilerek kontrast yayilimi X-ray
cihazi ile kontrol edildikten sonra her bir seviyeye hazirlanan
lokal anestezik igeren soliisyondan 2 ml enjeksiyon uygulandi
ve islem sonlandirildi. ilag enjeksiyonunun hemen ardindan
‘asistoli’ ritminde kardiyopulmoner arrest gelisen hastaya pron
pozisyondayken derhal kardiyak kompresyonlara baslandi ve
beraberinde 1 mg adrenalin IV bolus olarak uygulandi. Hava
yolunu giiven altina almak {izere supin pozisyona ¢evrilen hastada
KPR’ye devam edildi. Mavi kod uyar1 sistemiyle kod ekibine
haber verildi. Balon valv maske ile ventilasyona devam edilirken
endotrakeal entiibasyon, hava yolunda deneyimli anesteziyoloji
uzmani tarafindan (8.0 numarali entiibasyon tiipii) ilk denemede
gergeklestirildi. 3-5 dakika araliklarla 1 mg adrenalin inravenoz
olarak tekrarlandi. Kardiyak kompresyon hizinin dakikada 100-
120, kardiyak kompresyonlarin 5-6 cm derinlikte olmasina dikkat
edildi. Lokal anestezik enjeksiyonundan hemen sonra kardiyak
arrest olan hastada etiyolojide geri dondiiriilebilir nedenlerden
sistemik toksik reaksiyon diisiiniildii ve hastaya intravendz lipid
emiilsiyonu iv bolus olarak 100 ml (intralipid %20, 100 ml,
Fresenius Kabi, Tiirkiye) uygulandi. KPR sirasinda hastadan
alinan arteriyel kan gazi degerlendirilerek (pH: 7.08, PaO2: 104
mmHg, PaC0O2:34 mmHg, HCO3-:-12 mmol/L ) hastaya sodyum
bikarbonat (%8.4, 5 ampul iv) uygulandi. Ardindan 4 saat boyunca
lipid infliizyonuna (0.25 mL/kg/saat) devam edildi. KPR nin 12.
dakikasinda spontan dolagimi geri donen, siniis ritminde olan
ve agrili uyaranla alt ve iist ekstremitelerini hareket ettiren hasta
(Glasgow Koma Skalasi, GKS: 10) Reanimasyon Unitesi’ne
alindi. Inotrop ihtiyact olmadan, mekanik ventilatér desteginde
izlenen hasta bilinci agik, norolojik muayenesi normal (GKS:15),
hemodinamisi stabil ve spontan solunum eforunun yeterli olmasi
nedeniyle 4 saat sonra ekstiibe edildi. Yogun Bakim Unitesi’nde
48 saat siire ile sorunsuz olarak izlenen hasta, takiplerine devam
edilmek tizere Onkoloji servisine devredildi.

TARTISMA

Akciger kanserinin geleneksel tibbi yontemlerle agr1 tedavisinde,
opioidler basta olmak tizere pek ¢ok adjuvanlar etkilesimlerine
neden olmayan yeterli dozlarda kullanilmaktadir. Her ne kadar
Diinya Saglk Orgiitii kronik agr1 kontrolu icin temel ila¢ olarak
opioidleri tanimlamis olsa da, saglik hizmeti sunan Kkisilerin
yeterli agr1 kontrolii igin opioidlerin kullanim kontroliinii
giiclestiren ¢ok sayida engel mevcuttur®®. Geleneksel
farmakolojik tibbi tedaviye direngli agr1 sendromlarinin tani ve
tedavisi girisimsel agr1 yontemleri, sinir bloklar1 ve/veya noroliz
ve néromodiilasyon gibi invazif teknikler ile saglanabilmektedir.
Opioid uygulanmasimna ragmen yeterli yanit alinamayan
hastamizda boyun sag tarafina, sirtina, omuz ve koluna yayilan
‘bigak saplanir’ Ozellikte olan agrisinin gecmemesi iizerine
agrist i¢in servikal epidural néroplasti isleminin kontrast madde
kullanilarak skopi esliginde uygulanmasi planlandi. Girisimsel
agri1 tedavisi yontemleri, tedavide uyulmasi gereken prensipler ve
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islem komplikasyonlari bilinerek uygulanmalidir. Tim islemler
yayimlanan tani ve tedavi rehberleri esliginde, elektif sartlarda ve
goriintiileme yontemi ile birlikte kontrast kullanilarak, deneyimli
kisiler tarafindan gerceklestirilmelidir. Islem olabildigince
basitlestirilerek, tekrar eden denemeler olmadan, gerektiginde
islem sonlandirilmali, kontrast madde ile kontrol olmaksizin
enjeksiyon yapilmamalidir®. Bizim hastamizda da enjeksiyon
uygulanacak segmentler kontrast madde ile tek tek belirlenmis
ve sonrasinda oncelikle steroid enjeksiyonu deneyimli algoloji
uzmani tarafindan elektif sartlarda uygulanmistir. Epidural araliga
ilaglarin verilmesi kaudal, interlaminar veya transforaminal
yaklasimlarla olabilir. interlaminar enjeksiyona gore, ilacin
patolojinin oldugu bolgeye direkt verilmesinin diger yontemlere
gore istiin oldugu soylenebilir®. Servikal bolgeye uygulanacak
enjeksiyonlarin  olumsuz  sonuglari  olabilecegi  akildan
cikarilmamali, gerekli tedbirler mutlaka alinmalidir. Hastamiza
sag interlaminar yaklasimla C7-T1 seviyesinden epidural araliga
girisim yapilmis, kontrast madde ile tiim araliklarin kontroli
sonrasinda, C4-5, C5-6, C6-7 seviyelerine bupivakain igeren
soliisyon epidural araliga uygulanmustir.

Lokal anesteziklere bagli toksisitede Ozellikle santral sinir
sistemi ve kardiyovaskiiler sisteme ait yan etkiler goriiliir.
Kardiyovaskiiler etkilenim sonrasinda tagikardi, bradikardi,
hipertansiyon, hipotansiyon, miyokard depresyonu ve kardiyak
arreste varan olumsuzluklar yasanabilir”. Bizim hastamizda da
asisitoli ile seyreden kardiyopulmoner arrest geligsmistir. Lokal
anesteziye bagli toksisite, periferik sinir bloguna bagli tekniklerin
mortalitesi en yiiksek komplikasyonudur. Lokal anesteziklere
ait toksisitelerin en sik nedenleri arasinda yanliglikla intravenoz
olarak uygulanmasi ya da emniyet sinirinin {izerinde dozlarda
kullanilmast yer alir. Total paranteral beslenme amaciyla kullanilan
preperatlarin bir pargasi olan lipid soliisyonlari, son yillarda basta
lokal anestezik ilag intoksikasyonlar1 olmak iizere lipofilik olan
ilaglarin hemodinamik olarak stabil olmayan zehirlenmelerinde
etkin olarak kullanilmaktadir”. Lipid emiilsiyonu igeriginde
soya yagi, yumurta fosfolipitleri, gliserin ve su bulunmaktadir.
Etki mekanizmasinda en etkin olarak olusturdugu lipid gamuruna
lipofilik ilaglar1 hizlica baglayarak lipit atik deposu olusturur ve
iyon kanallarinda bloke olan sodyum ve kalsiyum kanallarini aktive
eder. Bupivakain, miyokarda sodyum kanallarinda bulunan alfa
alt Ginitesinin 6zel bir bolgesine baglanarak voltaj kapili sodyum
kanallarinin kanal aktivasyonu ve membran depolarizasyonuyla
hiicreye sodyum girisini 6nler. Lipid emiilsiyonubloke olan sodyum
kanallarint aktive ederek kardiyak toksisiteyi azaltmaktadir.
Serbest yag asitleri ayni zamanda mitokondride oksidasyonunu
saglayarak miyokard i¢in de enerji saglar®. Bu etkileriyle lipid
emiilsiyonu, kardiyak arrestin geri dondiiriilebilir nedenlerinden
biri olan lokal anestezik kaynakli sistemik toksisiteyi tedavi etmek
igin kullanilmaktadir®. Bupivakain uygulamasi sonrasinda lokal
anestezik etkisi ile kardiyak toksisiteye bagli kardiyak arrest
gelistigini diislindiigiimiiz olguda kardiyopulmoner resiisitasyon
sirasinda iv 100 ml lipid uyguladik. KPR’ye devam edilen hastada
organize ritim 12. dakikada saglandi. Spontan dolasim1 geri donen
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hastaya intravendz lipid inflizyonu uygulamasina 4 saat boyunca
devam edildi. Dordiincli saatin sonunda norolojik muayenesi
normal, hemodinamisi stabil, spontan solunumu yeterli olan hasta
ekstiibe edildi.

Rosenblatt ve ark. 2006 yilinda olasi bupivakain toksisitesini
tedavi etmek i¢in lipid emiilsiyonunun kullanildig: ilk vakay1
bildirmistir'®. Yazarlarin interskalen brakiyal pleksus blogu
uygulamasi sirasinda kullanilan bupivakain ve mepivakain
toksisitesine bagli olarak ndbet ve asistoli gelisen hastalarinda
ileri yasam destegi sirasinda lipid emiilsiyonu verilmesiyle
spontan dolasimin saglandigi rapor edilmis'?, bu tarihten itibaren
gerek lokal anesteziklere, gerekse yagda ¢oziinen pek cok ilaca
bagli kardiyopulmoner arrestin tedavisinde kilavuzlar esliginde
uygulanan kardiyopulmoner resiisitasyonun yaninda intravenoz
lipid kullanim1 yaygin olarak kullanilmaya baslanmustir.

SONUC

Diger algoloji girisimlerinde oldugu gibi, servikal epidural alana
uygulanan islemlerde de girisim yerinin kontroliine ragmen
lokal anestezik kullanimina bagli hayati tehdit eden toksisite
geligebilir. Bu durumda vital bulgularim yakin takibinin, kardiyak
arrest gelistiginde ise geri dondiiriilebilir nedenler diistiniilerek
kilavuzlara uygun kardiyopulmoner resiisitasyonun ve hayati
tehdit eden toksisiteye bagli kalp tutulumunun tedavisi i¢in lipid
emiilsiyonunun mutlak kullaniminin resiisitasyon basarisini
artirdig1 kanaatindeyiz.
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ABSTRACT

Cervical epidural neuroplasty is a treatment method that can be
applied in the treatment of apex involvement of lung cancer,
especially in the treatment of dermatomal extremity spread,
as well as the treatment of cervical discopathy. Systemic toxic
reaction and cardiopulmonary arrest, which is an adverse effect of
local anaesthetics, may also develop in cervical local anaesthetic
applications. Here, we present a case emphasizing the importance
of rapid intervention, consideration of etiologic causes, and
administration of lipid solution during cardiopulmonary
resuscitation for successful outcomes.

Keywords: Cervical epidural neuroplasty, Local anesthetic,
Cardiopulmonary resuscitation, Lipid emulsion

INTRODUCTION

During the control of the disease in patients diagnosed with
lung cancer, besides the treatment, effects such as pain should
also be controlled. In the treatment of pain, interventional pain
techniques are also applied in addition to traditional methods such
as pharmacological medical methods. Especially in cases where
dermatomal extremity spreads and pharmacological treatments
are insufficient or side effects are seen, interventional cancer pain
methods such as 'cervical epidural neuroplasty' are applied as an
alternative (V. Systemic toxic reaction and cardiopulmonary arrest,
which are negative side effects of local anesthetics used during the
procedure, may also develop during these applications @. In these
cases the importance of correct cardiopulmonary resuscitation
and intravenous lipid emulsion application in terms of successful
results and patient treatment cannot be denied.

CASE

A 61-year-old patient, who was followed up for metastatic lung
cancer, was consulted to the Algology department with complaints
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of pain radiating to the right side of the neck, back, shoulder and
arm. No deficits were found in the neurological system examination
of the patient, who had a history of “stabbing like’ constant pain
that did not change during the day for 15 days and did not decrease
in severity. No compression was found in the cervical-thoracic
Magnetic Resonance Imaging (MRI) of the patient with primary
tumor and diffuse metastasis in the upper lobe of the right lung
in Positron Emission Tomography (PET)/Computed Tomography
(CT). Medical treatment was adjusted with fentanyl 25 (patch),
pregabalin (2x75 mg, po) and paracetamol. Visual Analogue Scale
(VAS) decreased from 8 to 6 with medical treatment. Interventional
treatment was planned to perform 'cervical epidural neuroplasty’
for the patient whose pain could not be completely relieved.
Intravenous sedoanalgesia (Midazolam 2 mg iv, Fentanyl 50 p iv)
was administered under oxygen support (10 It/min with a reservoir
face mask) to the patient who was placed in prone position before
the procedure. The epidural catheter was advanced to the C3-4
right lateral foraminal level by attempting to enter the epidural
space from the C7-T1 level with the right lateral interlaminar
approach. After controlling the level and epidural space control
with contrast agent spread and fluoroscopy images, 0.125%
bupivacaine (Marcaine 0.05%, AstraZeneca Pharmaceutical Ind.
and Trade Ltd. Comp., Istanbul) and 2 ml of 10 ml of solution
which included 16 mg dexamethasone (Decort, Deva Holding
Inc.Comp.) was applied. The epidural catheter was pulled to
C4-5, C5-6, C6-7 levels, respectively, and after the contrast
spread was checked with an X-ray device, 2 ml of the solution
containing local anesthetic prepared at each level was injected
and the procedure was terminated. The patient, who developed
cardiopulmonary arrest in the rhythm of 'asystole' just after the
drug injection, was immediately started on cardiac compressions
while in the prone position, and 1 mg adrenaline was administered
as an IV bolus. CPR was continued in the patient who was turned
to the supine position to secure the airway. The code team was
notified with the code blue warning system.While ventilation was
continued with a balloon-valve-mask, endotracheal intubation was
performed in the first attempt by an experienced anesthesiologist
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(intubation tube number 8.0). 1 mg adrenaline was repeated
intravenously at 3-5-minute intervals. Care was taken to ensure
that the cardiac compression rate was 100-120 per minute and
the cardiac compressions were at a depth of 5-6 cm. Systemic
toxic reaction was considered due to reversible cause in the
patient who had cardiac arrest immediately after local anesthetic
injection. 100 ml of intravenous lipid emulsion (Intralipid 20%,
100 ml, Fresenius Kabi, Turkey) was administered to the patient
as an IV bolus. Sodium bicarbonate (8.4%, 5 ampoules iv) was
administered to the patient by evaluating arterial blood gas taken
from the patient during CPR (pH: 7.08, PaO2: 104 mmHg,
PaC0O2:34 mmHg, HCO3-:-12 mmol/L). Then, lipid infusion
(0.25 mL/kg/hour) was continued for 4 hours. The patient whose
spontaneous circulation returned at the 12th minute of CPR, was
in sinus rhythm, and moved his upper and lower extremities with
painful stimulus (Glasgow Coma Scale, GCS: 10) was transferred
to the Reanimation Unit. The patient, who was followed up on
mechanical ventilator support without the need for inotropes,
was extubated after 4 hours because of sufficient spontaneous
respiratory effort, because he was conscious and had a normal
neurological examination (GCS: 15), and stable hemodynamics.
The patient, who was followed up in the Intensive Care Unit for
48 hours without any problem, was transferred to the Oncology
service to continue his follow-up.

DISCUSSION

In the pain treatment of lung cancer with conventional medical
methods, many adjuvants, especially opioids, are used in sufficient
doses that do not cause their interactions. Although the World
Health Organization has defined opioids as the main drug for
chronic pain control, there are many barriers that make it difficult
for healthcare providers to control the use of opioids for adequate
pain control ¢4, Diagnosis and treatment of pain syndromes
resistant to conventional pharmacological medical treatment can
be achieved with interventional pain methods, nerve blocks and/
or invasive techniques such as neurolysis and neuromodulation. In
our patient, who did not get an adequate response despite the opioid
administration, cervical epidural neuroplasty was planned to be
performed with a contrast agent and accompanied by scopy, for
the "'stabbing like pain’ that radiated to the right side of the neck,
back, shoulder and arm. Interventional pain management methods
should be applied according to the principles to be followed in the
treatment and one should be aware of the possible complications
of the procedure. All procedures should be performed by
experienced people, in the presence of published diagnostic and
treatment guidelines, in elective conditions and using contrast with
the imaging method. The procedure should be simplified as much
as possible without repetitive trials, should be terminated when
necessary, and injection should not be made without control with
contrast agent ©. In our patient, the segments to be injected were
determined one by one with contrast material, and then steroid
injection was applied in elective conditions by an experienced
algologist. Administration of drugs to the epidural space can be
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by caudal, interlaminar, or transforaminal approaches. According
to interlaminar injection, it can be said that direct administration
of the drug to the area of pathology is superior to other
methods ©. It should be kept in mind that injections to be applied
to the cervical region may have negative consequences, and
necessary precautions must be taken. In our patient, intervention
was made from the C7-T1 level to the epidural space with a right
interlaminar approach, and after controlling all the spaces with
contrast material, a solution containing bupivacaine was applied to
the C4-5, C5-6, C6-7 levels in the epidural space. In toxicity related
to local anesthetics, side effects especially related to the central
nervous system and cardiovascular system are recognised. After
cardiovascular impact, adverse reactions, such as tachycardia,
bradycardia, hypertension, hypotension, myocardial depression
and cardiac arrest may occur . In our patient, cardiopulmonary
arrest with asystole developed. Toxicity due to local anesthesia is
the complication with the highest mortality of techniques related
to peripheral nerve block. The most common causes of toxicities
of local anesthetics include accidental intravenous administration
or use of doses above the safety limit. Lipid solutions, which
are part of the preparations used for total parenteral nutrition,
have been used effectively in hemodynamically unstable
poisonings of lipophilic drugs, especially local anesthetic drug
intoxications . The lipid emulsion contains soybean oil, egg
phospholipids, glycerin and water. It quickly binds lipophilic
drugs to the lipid sludge it forms most effectively in its mechanism
of action, creates lipid waste storage and activates sodium and
calcium channels that are blocked in ion channels. Bupivacaine
binds to a special region of the alpha subunit found in sodium
channels in the myocardium, preventing sodium entry into the cell
by channel activation and membrane depolarization of voltage-
gated sodium channels. Lipid emulsion reduces cardiac toxicity by
activating blocked sodium channels. Free fatty acids also provide
energy for the myocardium by oxidation in mitochondria ®. With
these effects, lipid emulsion is used to treat local anesthetic-
induced systemic toxicity, which is one of the reversible causes
of cardiac arrest ©.

We administered 100 ml of lipid IV during cardiopulmonary
resuscitation (CPR) in the case which we thought cardiac arrest
was developed due to cardiac toxicity of local anesthetic effect
after bupivacaine administration. Organized rhythm was achieved
in the 12th minute in our patient whose CPR was continued.
Intravenous lipid infusion administration was continued for 4
hours to the patient whose spontaneous circulation returned. At
the end of the fourth hour, the patient was extubated with normal
neurological examination, stable hemodynamics, and adequate
spontaneous respiration.

In 2006, Rosenblatt et al. reported the first case in which lipid
emulsion was used to treat possible bupivacaine toxicity (9.
It was reported that spontaneous circulation was achieved by
administering lipid emulsion during advanced life support in
patients who developed seizures and asystole due to the toxicity
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of bupivacaine and mepivacaine used during the application of
interscalene brachial plexus block (9. Since this date, the use
of intravenous lipids has been widely used in the treatment of
cardiopulmonary arrest due to local anesthetics and many fat-
soluble drugs, in addition to cardiopulmonary resuscitation
applied with guidelines.

CONCLUSION

As in other algology interventions, in procedures applied to the
cervical epidural area, life-threatening toxicity may develop
due to the use of local anesthetics, despite the control of the
intervention site. In this case, we believe that close monitoring
of vital signs, cardiopulmonary resuscitation in accordance with
guidelines considering reversible causes when cardiac arrest
develops, and absolute use of lipid emulsion for the treatment of
cardiac involvement due to life-threatening toxicity increase the
success of resuscitation.
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