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OZET
Anafilaksi yasami tehdit eden, sistemik hipersensitivite
reaksiyonudur. Anestezi altinda anafilaksiyi tanimak gii¢

olabilmektedir. Bu olgu ile anestezi altinda gelisen anafilaksinin
taninmasi ve tedavisinin gdzden gecirilmesi amaglanmistir.

Laparoskopik kolesistektomi planlanan 58 yasinda kadin
hastanin preoperatif degerlendirmede hipertansiyon, depresyon
ve kronik obstriiktif akciger hastaligi mevcut idi. Hasta
antihipertansif ve antidepresan tedavi kullanmaktaydi. Alerji
Oykiisii olmayan hasta operasyon odasina alinarak monitorize
edildi. Anestezi indiiksiyonu yapilan hasta sorunsuz sekilde
entlibe edildi. Bu esnada soluk sonu CO, basinct (etCO,)
32 mmHg idi. Cerrahi insizyon 6ncesi 1000 mg seftriakson
yavas infiizyon seklinde uygulanmaya baglandi. 1 dakika sonra
monitérde pik havayolu basincinin 20 cmH,0’dan 45 cmH,O’ya
yiikseldigi goriildii ve manuel ventilasyona gecildiginde balonda
ciddi bir diren¢ oldugu goriildii. Hastaya yeterli soluk hacmi
verilemedi. Bu esnada hastanin periferik oksijen satiirasyonu
siiratle %60’a kadar diisti ve etCO, degeri 8 mmHg olarak
izlendi. Hastanin her iki kol ve govdesinin iist kisminda yaygin
kizariklik gelistigi goriildii. Anafilaksi diisliniilerek antibiyotik
inflizyonu durduruldu ve 0.5 mg intramuskiiler adrenalin ile
intravendz steroid ve antihistaminik ilaglar uygulandi. Kan
basinc1 oOlglilemeyen ve karotis nabzi alinamayan hastada
nabizsiz elektriksel aktivite (NEA) diislintilerek kardiyak arrest
tanist konuldu. Kardiyopulmoner resiisitasyona (KPR) basland1
ve arrest ritmi NEA olan hastaya 1 mg adrenalin intravendz puse
uygulandi. Yaklasik 2 dakikalik KPR sonrasi hastanin spontan
dolasimi1 geri dondii (SDGD). Tasikardi ve hipotansiyonu mevcut
olan hastaya pozisyon verilerek, hizli kristalloid infiizyonu ve
vazopressOr destek olarak noradrenalin infiizyonu baslandi.
Yaklasik 4 saat sonra hemodinami ve solunum parametreleri
stabil hale gelen hasta sorunsuz ekstiibe edildi.

Genel anestezi altinda anafilaksinin taninmast ve giincel
kilavuz yonergelerine gore etkin bir tedavinin uygulanmasi
gereklidir. Ozellikle kapnografi kullanimi1 hem kardiyak arresti
hem de SDGD’yi erken tanimada anlamlidir. Anestezi altinda
monitordeki degisiklikler dnemsenmeli ve mutlaka hastalarin
nabiz kontrolleri yapilmalidir.

Anahtar Kkelimeler: Anafilaksi, Hipersensitivite reaksiyonu,
Kardiyak arrest, Adrenalin.
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ABSTRACT

Anaphylaxis is a life-threatening and systemic hypersensitivity
reaction. It can be difficult to recognize anaphylaxis under general
anesthesia. With this case, it is aimed to identify anaphylaxis
under anesthesia and to review its treatment.

A 58-years-old female patient who was scheduled for laparoscopic
cholecystectomy had hypertension, depression and chronic
obstructive pulmonary disease (COPD) in the preoperative
evaluation. The patient was taking antihypertensive and
antidepressant medication. Anesthesia induction was started and
the patient was intubated without any problem. EtCO, at this time
was 32 mmHg. Slow intravenous infusion of 1000 mg ceftriaxone
was started before the surgical incision. After 1 minute, it was
seen on the monitor that the peak airway pressure increased from
20 emH,O to 45 cmH,O and there was a serious resistance in
the balloon when manual ventilation was tried. Sufficient tidal
volume could not be given to the patient. During this time, the
patient’s peripheral oxygen saturation rapidly decreased to 60%
and the etCO, value was 8 mmHg. It was observed that the case
had widespread redness on both arms and the upper part of the
trunk. Antibiotic infusion was stopped due to anaphylaxis and
0.5 mg intramuscular adrenaline and intravenous steroid and
antihistamine drugs were administered. The patient whose
blood pressure (BP) could not be measured and whose carotid
pulse could not be taken was diagnosed as cardiac arrest,
considering pulseless electrical activity (PEA). Cardiopulmonary
resuscitation (CPR) was started and intravenous 1 mg adrenaline
was administered to the patient whose arrest rhythm was PEA.
After 2 minutes of CPR, return of spontaneous circulation (ROSC)
of patient has obtained. Crystalloid and noradrenaline infusion
was started in the patient with tachycardia and hypotension.
The patient whose hemodynamic and respiratory parameters
stabilized after 4 hours, was extubated without any complication.

It is necessary to recognize anaphylaxis under general anesthesia
and to provide an effective treatment according to current
guidelines. In particular, the use of capnography is significant in
the early recognition of both cardiac arrest and ROSC. Changes
in the monitors of patients under general anesthesia should be
considered in terms of anaphylaxis.

Keywords: Anaphylaxis, Hypersensitivity reaction, Cardiac
arrest, Adrenaline.
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GIRIS

Perioperatif anafilaksi, genellikle IgE aracili gelisen ani bir asir1
duyarlilik reaksiyonudur. Olas1 hipersensitivite reaksiyonlari
anesteziyologlar i¢in biiyiik bir endise kaynagidir, ¢linkii bu
reaksiyonlar %3-9 arasinda degisen bir mortalite oraniyla yasami
tehdit edici olabilir®. Perioperatif bu reaksiyonlar, altta yatan
mekanizmaya bagli olarak dogrudan spesifik olmayan mast
hiicresi ve bazofil aktivasyonundan kaynaklanan reaksiyonlar
(sistemik IgE aracili olmayan asir1 duyarlilik reaksiyonlari) ve
IgE’ye bagli alerjik reaksiyonlar (IgE aracili, anafilaksi) seklinde
siniflandirilmaktadir.

Anafilaksik reaksiyonlar, perioperatif siirecte uygulanan
ilaclardan kaynaklanabilmektedir. Genel anestezi sirasinda
uygulanan sirali ilaglar nedeniyle anafilaksiye neden olan
etken ajanin belirlenmesi giigtiir. Son yayinlar antibiyotikler,
noromiskiiler bloke edici ajanlar (NMBA), sugammadeks,
lateks, boyalar ve klorheksidine karsi gelisebilen alerji riskini
vurgulamigtir®.  Antibiyotikler ve NMBA’lar perioperatif
donemde gelisen alerjinin 6nde gelen nedenleridir. Bildirilen
raporlarda, perioperatif anafilaksinin monitdrize bir ortamda
meydana geldigi i¢in genellikle hizli tanindigini gostermistir.
Bununla birlikte, ozellikle genel anestezi altinda hastalarin
sikayetlerini bildirememesi ve cerrahi Ortiilerin Ortiilmesi
gibi nedenler anafilaksinin taninmasini zorlagtirabilmektedir.
Yapilan ¢alismada, anestezik ajanlarla ilgili perioperatif ani asir1
duyarlilik orani 1:11.000 olarak saptanmigtir®. 2000-2009 yillari
arasinda perioperatif anafilaksiden kaynakli mortalite orani ise
%0-1.4 olarak bildirilmistir. Birlesik Krallik Ulusal Denetim
Projesi (NAP6) kapsaminda, perioperatif anafilaksi ile iliskili
ciddi reaksiyonlar (Ring-Messmer siniflamasina goére grade
I ve 1V) ve mortalite oranlari yayimlanmistir®. Perioperatif
anafilaksi goriilen hastalarda mortalite oraninin Fransa’da %4 ve
Ingiltere’de ise %3.8 oldugu bildirilirken, ger¢ek morbidite orani
ise bilinmemektedir®.

Hastamizdaki etken ajan olan seftriaksona bagli asir1 duyarlilik
reaksiyonu gelismesi insidanst %l1-3 arasinda bildirilmis
iken anafilaksi gelismesi ise olduk¢a nadirdir®. Anafilaksi
olgularinin yonetiminde, Avrupa Resiisitasyon Dernegi’'nin 2021
yilinda yayimladigi kilavuz Onerileri bulunmaktadir®. Buna
gore, etkenin uzaklastirilmasi ve intramuskiiler (im) adrenalin
uygulanmast ilk basamak tedavi olarak Onerilmektedir.
Anafilaksinin yonetiminde hastada eger kardiyak arrest gelismesi
durumunda ise, ileri yasam destegi algoritmasinin uygulanmasi
onerilmektedir®. Bu olgu sunumunda, genel anestezi altinda
ve cerrahi insizyon Oncesi uygulanan seftriaksona bagli ortaya
¢ikan intraoperatif anafilaksinin taninmasi ve devaminda gelisen
kardiyak arrest yonetiminin sunulmast amaglandi.

OLGU

Elektif sartlarda laparoskopik kolesistektomi planlanan 58
yasinda kadin hastanin, preoperatif degerlendirmesinde
hipertansiyon, kronik obstriiktif akciger hastaligi (KOAH)
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ve depresyon tanilari mevcut idi. Hasta antihipertansif ve
antidepresan tedavisi almakta idi. Bilinen alerji 6ykiisii olmayan
hasta operasyon odasina alinarak monitorize edildi. Genel anestezi
indiiksiyonu 6ncesi kalp atim hizi (KAH) 92 dak-1, non-invaziv
kan basinct (KB) 155/85 mmHg, periferik oksijen satiirasyonu
(SpO,) ise %100 idi. Anestezi indiiksiyonu 200 mg propofol,
50 mg rokuronyum, 50 pgr fentanil ile yapildi ve 3 dk siiresince
balon-maske ile ventile edilen hasta 8 numarali endotrakeal tiip
(ETT) ile sorunsuz entiibe edildi. Hastanin anestezi idamesi %50
nitroz oksit %50 oksijen ve %2 sevofloran karigimi ile saglanarak
mekanik ventilatére baglandi. Bu esnada etCO, 32 mmHg idi.
Cerrahi insizyon oncesi olguya 1000 mg seftriakson yavas
inflizyon seklinde uygulanmaya baslanmasindan 1 dakika sonra
monitérde havayolu basincinin 20 cmH,O’dan 45 ¢mH,O’ya
yiikseldigi goriildii ve manuel ventilasyona gegildiginde balonda
ciddi bir diren¢ oldugu goriildii. Hastaya yeterli soluk hacmi
verilemedi. Hastanin akcigerleri bilateral oskiilte edildiginde
bilateral solunum sesleri alinamadi. Bu esnada hastanin periferik
oksijen satiirasyonu siiratle %60’a diistii ve etCO, degeri ise
8 mmHg idi. ETT ile ilgili olast mekanik sorunlar1 (endotrakeal
tlip limeninin tikanmasina neden olacak pihti, kaf migrasyonu,
kazara ekstiibasyon vb.) ekarte edebilmek icin hasta ekstiibe
edilerek, seri sekilde tekrar entiibe edildi ancak yine ventilasyon
yetersiz ve havayolu basinglari da yiiksek idi. Sonrasinda
olgunun her iki kol ve gévdesinin iist kisminda yeni baslayan ve
plak seklinde yaygin kizarikliklar gelistigi gozlendi. Anafilaksi
disiiniilerek antibiyotik infiizyonu durduruldu ve 0.5 mg im.
adrenalin uyluk anterolateraline uygulandi. Ayrica, intravendz
150 mg prednizolon ve 45.5 mg feniramin maleat da verildi.
KB’1 olgiilemeyen ve karotis nabzi alinamayan hasta nabizsiz
elektriksel aktivite (NEA) disliniilerek kardiyak arrest tanisi
konuldu.

Kardiyopulmoner resiisitasyona (KPR) baslandi ve arrest ritmi
NEA olan hastaya 1 mg adrenalin i.v. puse uygulandi. Yaklagik
2 dakikalik KPR sonrast monitérden hastanin ritmi kontrol
edildi. Diizenli ve organize bir ritm goriilmesi lizerine hastanin
karotis nabzi kontrol edildi. Nabiz alinan hastada spontan
dolagimin geri dondiigii saptandi (SDGD). Bu esnada KAH
135 dk-1, KB’si 75/35 mmHg ve etCO, degeri 24 mmHg olarak
izlendi. Tasikardi ve hipotansiyonu mevcut olan olguya pozisyon
verilerek, kristalloid sivi infiizyonu 10-20 ml kg-1 h-1 hizinda
baslandi. Vazopressor destek olarak noradrenalin infilizyonu
0.2-0.5 pg kg-1 dk-1 dozunda baslandi. Hasta, entiibe sekilde
yogun bakim iinitesine (YBU) alind1. YBU’ye alindiktan sonraki
ilk 3 saatlik siirecte toplam 2000 mL kristalloid infiizyonu verilen
hastanin hemodinamisi stabil hale geldikten sonra noradrenalin
infiizyon dozu da azaltilarak kapatildi. Resiisitasyon uygulanan
hastaya PA akciger grafisi ¢ekildi ve herhangi bir patoloji
saptanmadi. Yaklagik 4 saat sonra hemodinami ve solunum
parametreleri stabil hale gelen hasta sorunsuz ekstiibe edildi.
Geg asir1 duyarlilik reaksiyon riskine karsi hasta YBU’de
24 saat boyunca takip edildikten sonra genel cerrahi servisine
devir edildi. Hastaya planlanan elektif cerrahi ertelendi ve

Sorumlu Yazar
leventozdemirmd@gmail.com



Turkish
Journal of
RESUSCITATION

taburculuk o6ncesi alerjik reaksiyon nedeni hakkinda ayrintili
bilgi verildi.

TARTISMA

Anafilaksi genellikle mast hiicreleri ve bazofillerden salinan
mediyatorlerin neden oldugu ve immiinolojik mekanizmalarin
aracilik ettigi sistemik, yasami tehdit eden bir asir1 duyarlilik
reaksiyonudur. Yaygin nedenler arasinda antimikrobiyaller,
NSAID’ler, anestezik ajanlar, radyokontrast maddeler, besinler,
bocekler-ar1 ve lateks yer almaktadir®. Anafilaksi, ¢esitli klinik
tablolara yol acabilir ancak 6liimlerin en sik nedeni olduklari i¢in
kardiyovaskiiler kollaps ve solunum yetmezligi en ciddi klinik
durumdur. Urtiker ve anjiyoddem ise, en sik goriilen belirtilerdir
ancak o6zellikle hizli ilerleyen anafilakside gecikebilir veya hig
olmayabilir. Anafilaksi ne kadar hizli olursa, reaksiyonun siddetli
ve potansiyel olarak yasami tehdit edici olma olasilig1 o kadar
ylksektir®. Anafilaksinin siddetini klinik olarak siniflandiran
farkli skalalar olmakla birlikte, en sik kullanilan1 Ring-Messmer
siniflamasidir. Bu skalaya gore hayati tehdit eden reaksiyonlar
evre III iken, anafilaksiye bagli gelisen kardiyak arrestler evre
IV olarak siniflandirilir.

Genel anestezi altinda ilk bulgu olarak hastamizda havayolu
basinglarinin ani artig1 ve ventilasyon giicliigii ortaya cikmis
olup cilt bulgular1 ise daha geg¢ ortaya ¢ikmistir. Hizli ilerleyen
reaksiyon, olgumuzda dakikalar i¢cinde kardiyak arreste neden
olmustur (Ring-Messmer’e gore evre ['V reaksiyon). Hem genetik
hem de cevresel faktorler, popiilasyondaki hangi bireyin belirli
bir ilaca alerjik reaksiyon gelistirecegini belirlemede rol oynar
ve atopi varligi, yas (¢cocuklarda ve yaslilarda daha az siklikla),
eslik eden tibbi hastaliklar (astim, epstein barr virtisi, HIV),
onceki ilag maruziyet 6ykiisii ve ¢oklu ilag alerjisi sendromlari
gibi durumlar risk faktorii olarak bildirilmistir”. Anafilaksi
genellikle bir uyarana dakikalar i¢inde belirti ve semptomlar
seklinde ortaya c¢ikar, ancak bazi reaksiyonlar daha geg
(maruziyetten 30 dk sonra baslayan) gelisebilir?. {1k ataktan 1-72
saat sonra ortaya ¢ikan bifazik reaksiyonlar da bildirilmigtir®.

Vazo-vagal reaksiyon anafilaktik reaksiyon ile en yaygin
karistirilan durumdur. Bu reaksiyonun karakteristik ozellikleri
arasinda hipotansiyon, solukluk, terleme, halsizlik, bulanti-
kusma, sayilabilmektedir. Ozellikle kutandz belirtilerin ve
kasintinin olmamasi ve tasikardi yerine bradikardi varlig: ile
anafilaksiden ayirt edilebilmesini saglayan 6zellikleri mevcuttur.
Ayiricr tanida dikkate alinmasi gereken diger durumlar vokal
kord disfonksiyonu, akut anksiyete, miyokardiyal disfonksiyon,
lokal anestezik toksisitesi, pulmoner emboli, yabanci cisim
aspirasyonu, akut zehirlenme, hipoglisemi ve epileptik ndbet
gelmektedir. Ancak olgumuzda oldugu {izere bu semptomlar
ve bulgular, genel anestezi altinda normal fizyolojik yanitlarin
korelmesi ve hastanin sikayetlerini ifade edememesi nedeniyle
tan1 koymay1 giiclestirebilir.

Artmis vaskiiler permeabilite, anafilaksinin karakteristik bir
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ozelligidir, bu nedenle iv sivilar ve adrenalin tedavinin temelini
olusturur. Ilk kullanilacak ila¢ intramuskiiler adrenalindir®.
Direngli hipotansiyon olgularinda dopamin veya noradrenalin
inflizyonu da uygulanabilmektedir. Glukokortikoidler ve
antihistaminiklerin ise rutin kullanimi 6nerilmemekle birlikte
bifazik anafilaksi riskini azalttigina dair kanitlar da ¢eliskilidir®.
Avrupa Resiisitasyon Dernegi kilavuzunda o&zellikle astim
benzeri semptomlar veya direngli sok durumunda steroid
kullaniminin  disiintilmesi  6nerilmektedir®.Olgumuzda, pik
havayolu basincinda yiikseklik olmasi, yaygin ronkislerin
varlig1 ve intramuskiiler adrenaline yanit vermemesi nedeniyle
steroid uygulanmistir. Ayrica, KPR sonrasi spontan dolagimi geri
donen hastada devam eden hipotansiyon nedeniyle inotrop destek
tedavisi de baslandi.

Anafilaksilerin 6nemli bir nedeni olan antibiyotik uygulanmasi,
genellikle cerrahi girisim planlanan hastalar i¢in cilt
insizyonundan oOnce verilmesi Onerilmektedir®. Bu nedenle
antibiyotigin, preoperatif odada veya ameliyathane masasinda
verilmesi Onerilmektedir. Anafilaksiye neden olabilecek
diger ajanlardan ayirmak i¢in anestezik ilaglar ile arasinda bir
siire bulunmasi genel olarak &nerilmektedir. ingiliz Alerji ve
Klinik Immiinoloji Dernegi’nin Bakim Standartlar1 kilavuzlari,
parenteral uygulamalarda olasi riski azaltmak i¢in test dozundan
terapotik doza ulasincaya kadar kademeli olarak 2 ila 10
kat artiglarla dozun uygulanmasini 6nermektedir ancak ilag
uygulamalar1 arasinda beklenilmesi gereken siire net degildir!?.
Hastamiza, genel anestezi indiiksiyonu ve endotrakeal
entiibasyon sonrasinda iv antibiyotik inflizyonu uygulanmaya
baglanmistir. Ancak inflizyonun 6ncesinde herhangi bir test dozu
yaptlmamistir. Standart anestezi pratigi uygulamalarimizda,
antibiyotik i¢in test dozu uyguluyor olmamiza ragmen bu hastada
test dozu uygulamasi atlanmistir. Anestezi ekibi, olaydan sonra
kontrol edilmis ve bunoktalarkayitaltinaalinmistir. Anafilaksiden
korunma, tan1 ve tedavinin etkin sekilde yapilabilmesi i¢in diizenli
araliklar ile egitimlerin planlanmasi ve sertifikali uygulayicilarin
sayisinin artmasi 6nem arz etmektedir.

Avrupa Resiisitasyon Dernegi’nin yayimlanan kilavuzunda,
anafilaksinin ~ yonetiminde  ilk  olarak tetikleyicinin
uzaklastirilmasi/durdurulmas1 dnerilmektedir®. Ilk basamak
tedavi olarak da 0.5 mg intramuskiiler adrenalin ve intravendz
hizli kristalloid infiizyonu 6nerilmektedir. Yanit alinamayan ve
beta blokdr kullanan olgularda glukagon ve diger vazopressor
ajanlar dauygulanabilmektedir. Ayrica, astim benzeri semptomlar
veya direngli sok durumunda steroid kullaniminin diistiniilmesi
de onerilmektedir. Konvansiyonel KPR’ye yanitsiz ve segilmis
hastalar igin ekstrakorporeal KPR secenegi de kilavuzda yer
almaktadir®.

Sonug olarak, oOzellikle genel anestezi altinda anafilaksinin
basarili yonetimi i¢in hizli tanmima ve uygun tedavi cok
onemlidir. Ayrica anafilaksi gelisen hastalarda siiratle kardiyak
arrest gorilebileceginden, ekibin KPR i¢in hazir olmasi
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onemlidir. Ozellikle nabizsiz elektriksel aktivite ile arrest
olabilen bu hastalar agisindan nabiz kontrolii ve kapnogram
takibinin 6nemi akilda tutulmalidir. Ilk fazin diizelmesinden
sonra bifazik anafilaksi reaksiyonlarinin ortaya ¢ikabilmesinden
dolay1, hastalarin siirekli gdzlem ve takibinin yapilabilecegi bir
birimde bulundurulmasi gerekmektedir. Bu hastalarin ayrica
taburculuktan once, alerji uzmanina/immiinologa danisilmasi
tavsiye edilmektedir.

Herhangi bir akut anafilaksi epizodu sonrasi tedaviyi takiben,
klinisyen olayin bir analizini ve ozellikle gelecekteki epizotlar
onlemek icin yapilabilecek adimlari dikkate almalidir. Anafilaksi
Oykiisii bulunan hastalar i¢in, tibbi uyar: kimliginin saglanmasi
sonraki prosediirler i¢in yardimci olabilecektir.
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ABSTRACT

Anaphylaxis is a life-threatening and systemic hypersensitivity
reaction. It can be difficult to recognize anaphylaxis under general
anesthesia. With this case, it is aimed to identify anaphylaxis
under anesthesia and to review its treatment.

A 58-years-old female patient who was scheduled for laparoscopic
cholecystectomy had hypertension, depression and chronic
obstructive pulmonary disease (COPD) in the preoperative
evaluation. The patient was taking antihypertensive and
antidepressant medication. Anesthesia induction was started and
the patient was intubated without any problem. EtCO, at this time
was 32 mmHg. Slow intravenous infusion of 1000 mg ceftriaxone
was started before the surgical incision. After 1 minute, it was
seen on the monitor that the peak airway pressure increased from
20 emH,O to 45 cmH,O and there was a serious resistance in
the balloon when manual ventilation was tried. Sufficient tidal
volume could not be given to the patient. During this time, the
patient’s peripheral oxygen saturation rapidly decreased to 60%
and the etCO, value was 8 mmHg. It was observed that the case
had widespread redness on both arms and the upper part of the
trunk. Antibiotic infusion was stopped due to anaphylaxis and
0.5 mg intramuscular adrenaline and intravenous steroid and
antihistamine drugs were administered. The patient whose
blood pressure (BP) could not be measured and whose carotid
pulse could not be taken was diagnosed as cardiac arrest,
considering pulseless electrical activity (PEA). Cardiopulmonary
resuscitation (CPR) was started and intravenous 1 mg adrenaline
was administered to the patient whose arrest thythm was PEA.
After 2 minutes of CPR, return of spontaneous circulation (ROSC)
of patient has obtained. Crystalloid and noradrenaline infusion
was started in the patient with tachycardia and hypotension.
The patient whose hemodynamic and respiratory parameters
stabilized after 4 hours, was extubated without any complication.

It is necessary to recognize anaphylaxis under general anesthesia
and to provide an effective treatment according to current
guidelines. In particular, the use of capnography is significant in
the early recognition of both cardiac arrest and ROSC. Changes
in the monitors of patients under general anesthesia should be
considered in terms of anaphylaxis.

Keywords: Anaphylaxis, Hypersensitivity reaction, Cardiac
arrest, Adrenaline.
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INTRODUCTION

Perioperative anaphylaxis is likely an immediate IgE-mediated
hypersensitivity reaction. Hypersensitivity reactions are of
great concern to anesthesiologists, as these reactions can be
life-threatening with a mortality rate ranging from 3-9%0.
These perioperative reactions are classified as reactions arising
directly from non-specific mast cell and basophil activation
(non-IgE mediated hypersensitivity reactions) and IgE-induced
allergic reactions (IgE-mediated, anaphylaxis) depending on the
underlying mechanism.

Anaphylactic reactions may result from drugs administered in
the perioperative period. It is difficult to determine the causative
agent of anaphylaxis due to the sequential drugs administered
during general anesthesia. Recent publications have highlighted
the risk of allergies to antibiotics, neuromuscular blocking
agents (NMBA), sugammadex, latex, dyes and chlorhexidine @.
Antibiotics and NMBAs are the leading causes of perioperative
allergy. Reported articles have shown that perioperative
anaphylaxis is usually quickly recognized as it occurs in a
monitored environment. However, reasons such as the inability
of patients to report their complaints and the covering of surgical
drapes may complicate the diagnosis of anaphylaxis especially
under general anesthesia. In the study, the perioperative sudden
hypersensitivity rate for anesthetic agents was found to be
1:11,000®. The mortality rate due to perioperative anaphylaxis
between 2000 and 2009 was reported as 0-1.4%. Serious reactions
(grades I and IV according to the Ring-Messmer classification)
and mortality rates associated with perioperative anaphylaxis
have been published under the UK National Control Project
(NAP6).(3) While the mortality rate in patients with perioperative
anaphylaxis is reported to be 4% in France and 3.8% in England,
the actual morbidity rate is unknown®.

While the incidence of hypersensitivity reaction related to
ceftriaxone, the causative agent in our case, was reported as
1-3%, the development of anaphylaxis is quite rare®. In the
management of anaphylaxis cases, there are guidelines published
by the European Resuscitation Council in 2021®). Accordingly,
removal of the agent and administration of intramuscular (im)
adrenaline are recommended as first-line treatment. In case of
severe anaphylaxis causing cardiac arrest in the patient, it is
recommended to apply the advanced life support algorithm®.

Corresponding Author
leventozdemirmd@gmail.com


https://orcid.org/0000-0002-7780-3202
https://orcid.org/0000-0002-8266-5203
https://orcid.org/0000-0003-1494-8233
https://orcid.org/0000-0003-3510-9279
https://orcid.org/0000-0003-0141-1111

Turkish
Journal of
RESUSCITATION

In this case report, it was aimed to identify intraoperative
anaphylaxis due to ceftriaxone administered under general
anesthesia (before surgical incision) and to present the
management of cardiac arrest that developed afterwards.

CASE

A fifty-eight-year-old female patient who was scheduled for
laparoscopic cholecystectomy under elective conditions had
hypertension, chronic obstructive pulmonary disease (COPD) and
depression diagnoses in the preoperative evaluation. The patient
was taking antihypertensive and antidepressant treatment. The
patient with no allergic disease history was taken to the operating
room and monitored. Before induction of general anesthesia, her
heart rate (HR) was 92 beat min-1, non-invasive blood pressure
(BP) was 155/85 mmHg, and peripheral oxygen saturation (SpO,)
was 100%. Anesthesia induction was performed with 200 mg
propofol, 50 mg rocuronium, 50 pgr fentanyl and the patient was
ventilated with a balloon-mask for 3 minutes and intubated with a
size 8 cuffed endotracheal tube (ETT) without any problem. The
patient’s anesthesia was maintained with a mixture of 50% nitrous
oxide, 50% oxygen and 2% sevoflurane and she was connected to
a mechanical ventilator. At this time, the end-tidal CO, pressure
(etCO,) was 32 mmHg. Before the surgical incision, 1000 mg
Ceftriaxone was started to be administered as a slow infusion to
the patient. One minute after the start of the ceftriaxone infusion,
it was seen on the monitor that the peak airway pressure increased
from 20 cmH,O to 45 cmH,O, and when manual ventilation was
started, there was a serious resistance in the balloon. Sufficient
tidal volume could not be given to the patient. When the patient’s
lungs were auscultated, bilateral breath sounds could not be
heard. During this time, the patient’s peripheral oxygen saturation
rapidly decreased to 60% and the etCO, value was 8 mmHg. The
patient was extubated and re-intubated serially in order to rule
out possible mechanical problems related to ETT (accidental
extubation, clot, cuff migration, etc. that may cause occlusion of
the endotracheal tube lumen), but ventilation was very inadequate
and airway pressures were also high. Afterwards, it was observed
that new onset and widespread plaque-like redness developed on
both arms and upper body of the case. Antibiotic infusion was
stopped considering anaphylaxis and 0.5 mg i.m. adrenaline was
administered to the anterolateral aspect of the thigh. In addition,
150 mg of prednisolone and 45.5 mg of pheniramine maleate
were also given intravenously. The patient whose BP could not
be measured and whose carotid pulse could not be taken was
diagnosed as cardiac arrest, considering pulseless electrical
activity (PEA).

Cardiopulmonary resuscitation (CPR) was started and 1 mg
adrenaline was administered intravenously to the patient whose
arrest thythm was PEA. After 2 minutes of CPR, the patient’s
rhythm was checked on the monitor. The patient’s carotid pulse
was checked after a regular and organized rhythm was observed.
A return of spontaneous circulation (ROSC) was found in
the patient with a carotid pulse. Meanwhile, her HR was 135

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

CASE REPORT
TJIR 2023;2(1):28-35

bpm, BP was 75/35 mmHg and etCO, pressure was 24 mmHg.
The patient with tachycardia and hypotension was positioned
and crystalloid fluid infusion was started at a rate of 10-20 ml
kg-1 h-1. As vasopressor support, noradrenaline infusion was
started at a dose of 0.2-0.5 pgr kg-1 min-1. The patient was kept
intubated and taken to the intensive care unit (ICU). In the first
3 hours after being admitted to the ICU, a total of 2000 mL of
crystalloid infusion was given, and after the hemodynamics of
the patient stabilized, the noradrenaline infusion dose was also
reduced and closed. Posterior-anterior chest X-ray was taken in
the patient who underwent resuscitation and no pathology was
detected. The patient, whose hemodynamic and respiratory
parameters stabilized after approximately 4 hours, was extubated
without any problem. Against the risk of delayed hypersensitivity
reaction, the patient was transferred to the general surgery ward
after being followed for 24 hours in the ICU. The planned elective
surgery was postponed and detailed information was given about
the cause of the allergic reaction before discharge.

DISCUSSION

Anaphylaxis is a systemic life-threatening hypersensitivity
reaction, usually caused by mediators released from mast cells
and basophils, and mediated by immunological mechanisms.
Common causes include antimicrobials, NSAIDs, anesthetic
agents, radiocontrast agents, nutrients, insect-bee and latex®.
Anaphylaxis can lead to a variety of clinical manifestations, but
cardiovascular collapse and respiratory failure are the most serious
clinical conditions, as they are the most common causes of death.
Urticaria and angioedema are the most common symptoms, but
they may be delayed or absent, especially in rapidly progressive
anaphylaxis. The faster the anaphylaxis occurs, the more likely
the reaction will be severe and potentially life-threatening®.
Although there are different scales that clinically classify the
severity of anaphylaxis, the most commonly used one is the Ring-
Messmer classification. According to this scale, life-threatening
reactions are grade 111, while cardiac arrests due to anaphylaxis
are classified as grade IV.

In our case, sudden increase in airway pressure and difficulty in
ventilation appeared as the first finding under general anesthesia,
and skin findings appeared later. The rapidly progressive
reaction caused cardiac arrest within minutes in our case
(grade 1V reaction according to Ring-Messmer). Both genetic
and environmental factors play a role in determining which
individual in the population will develop an allergic reaction to a
particular drug, including the presence of atopy, age (less often in
children and the elderly), comorbid medical conditions (asthma,
epstein barr virus, HIV), previous drug exposure history and
multiple drug allergy syndromes have been reported as risk
factors”. Anaphylaxis usually presents as signs and symptoms
within minutes of a stimulus, but some reactions may develop
later (starting 30 minutes after exposure)”. Biphasic reactions
occurring 1-72 hours after the first episode have also been
reported?.
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Vaso-vagal reaction is most commonly confused with anaphylactic
reaction. The characteristic features of this reaction include
hypotension, pallor, sweating, weakness and nausea-vomiting. It
has features that allow it to be distinguished from anaphylaxis,
especially by the absence of cutaneous symptoms and itching,
and the presence of bradycardia instead of tachycardia. Other
conditions to be considered in the differential diagnosis include
vocal cord dysfunction, acute anxiety, myocardial dysfunction,
local anesthetic toxicity, pulmonary embolism, foreign body
aspiration, acute poisoning, hypoglycemia, and epileptic seizure.
However, as in our case, these symptoms and findings may
complicate the diagnosis due to decrease of normal physiological
responses under general anesthesia and the inability of the patient
to express her complaints.

Increased vascular permeability is a characteristic feature
of anaphylaxis, therefore iv. fluids and adrenaline are the
cornerstone of treatment. The first drug to be used is intramuscular
adrenaline®. In cases of refractory hypotension, dopamine or
noradrenaline infusion can also be administered. Routine use
of glucocorticoids and antihistamines is not recommended and
there is conflicting evidence that they reduce the risk of biphasic
anaphylaxis®. In the European Resuscitation Council guidelines,
it is recommended to consider steroid use, especially in the
case of asthma-like symptoms or resistant shock®. Steroid was
administered to our case because of high airway peak pressure
and the presence of widespread rhonchus. In addition, inotropic
support therapy was initiated due to ongoing hypotension in the
patient whose spontaneous circulation returned after CPR.

Antibiotic administration, which is an important cause of
anaphylaxis, is generally recommended for patients scheduled
for surgical intervention before skin incision®. Therefore, it is
recommended that the antibiotic be given in the preoperative
room or on the operation table. It is generally recommended to
have an interval between anesthetic drugs to distinguish it from
other agents that can cause anaphylaxis. The British Society of
Allergy and Clinical Immunology’s Standards of Care guidelines
recommend that the dose be administered in gradual 2- to 10-fold
increments from the test dose to the therapeutic dose to reduce
the potential risk in parenteral administration, but the time to
wait between drug administrations is unclear!?. After general
anesthesia induction and endotracheal intubation, iv antibiotic
infusion was started in our patient. However, no test dose was
administered prior to infusion. Although we apply a test dose
for antibiotics in our standard anesthesia practice, the test dose
application was skipped in this patient. The anesthesia team was
checked after the event and the points that were found to be faulty
were recorded. It is important to plan trainings and increase the
number of certified providers for the effective diagnosis and
treatment of anaphylaxis.

In the published guideline of the European Resuscitation
Council, it is recommended to remove/stop the trigger first
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in the management of anaphylaxis®. As first-line therapy,
0.5 mg intramuscular adrenaline and intravenous rapid infusion
of crystalloids are recommended. The use of other vasopressor
agents (including vasopressin, noradrenaline, metaraminol and
phenylephrine) can also be considered in treatment-resistant
patients, and glucagon can be administered in patients using
beta-blockers. It is also recommended to consider steroid use in
case of asthma-like symptoms or resistant shock. Extracorporeal
CPR option is also included in the guideline for selected patients
who are unresponsive to conventional CPR®).

In conclusion, rapid recognition and appropriate treatment are
crucial for the successful management of anaphylaxis, especially
under general anesthesia. In addition, it is important for the team
to be ready for CPR, as cardiac arrest may occur rapidly in patients
who develop anaphylaxis. The importance of pulse control and
capnogram follow-up should be kept in mind, especially for these
patients who can be arrested by pulseless electrical activity. Since
biphasic anaphylaxis reactions may occur after the recovery of
the first phase, patients should be kept in a unit where continuous
observation and follow-up can be made. It is also recommended
that these patients be consulted with an allergist/immunologist
prior to discharge. Following treatment after any acute episode
of anaphylaxis, the clinician should consider an analysis of the
event and specifically the steps that can be taken to prevent future
episodes. For patients with a history of anaphylaxis, providing
medical alert identification may be helpful for subsequent
procedures.
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