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SAZETAK

Perioperativna anafilaksa izazvana misicnim relaksantima predstavlja relativno
retku ali ozbiljnu komplikaciju tokom anestezije, koja za rezultat moZe imati oz-
biljne zdravstvene posledice ili ¢ak smrtni ishod. Ova reakcija se uglavnom doga-
da neposredno pre ili nakon intubacije, odnosno, par minuta nakon ordiniranja
misicnog relaksanta. Nastanak reakcije moZe, u zavisnosti od intenziteta simp-
toma, promadi i najiskusnijem anesteziologu, te je od izuzetne vaznosti podici
svest 0 postojanju mogucnosti njene pojave u svakodnevnoj praksi. U literaturi
ne postoje zvanicne smernice o terapiji, te se ista bazira na smernicama koje se
ticu anafilakse uopste. Takode, u mnogim zemljama ne postoje zvani¢ni podaci o
ucestalosti nastanka perioperativne anafilakse. Ova tema je samim tim jedna od
onih kojima ¢e anestezioloSka praksa morati da se intenzivnije bavi u buducnosti.
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ABSTRACT

Perioperative anaphylaxis caused by muscle relaxants represents a relatively
rare, albeit a serious complication during anesthesia. It can result in serious mor-
bidity or even mortality. This reaction usually happens before or after intubation
of a patient, that is, a few minutes after muscle relaxant administration. The be-
ginning of the reaction can be missed, even by the most experienced anesthesiol-
ogist, since its recognition depends on the severity of the symptoms. There are no
guidelines specific to the therapy of muscle relaxant anaphylaxis and therefore
therapy is based simply on the general guidelines. Also, in many countries, there
are no registries of the incidence of anaphylaxis caused by muscle relaxants.
Therefore, this is an extremely important subject for anesthesiology practice,
and it requires more attention.
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uvoD

Perioperativna anafilaksa predstavlja ozbiljnu kom-
plikaciju koja se javlja tokom anestezije i koja zahte-
va pravovremeno prepoznavanje i reakciju od strane
anesteziologa [1]. Anafilakti¢ka reakcija tokom aneste-
zZije se moze dogoditi u bilo kom trenutku, medutim,
anafilakticka reakcija izazvana misi¢nim relaksantima
najc¢edce nastaje tokom indukcije. Period uvodenja u
anesteziju se karakterise ordiniranjem velikog broja le-
kova, te je anesteziologu jako komplikovano da odredi
sta je takvu reakciju uzrokovalo [2].

Antibiotici i misi¢ni relaksanti su medu najces¢im
uzro¢nicima alergijskih reakcija nastalih u periopera-
tivnom periodu. Od misi¢nih relaksanata, najcesdi iza-
zivaci alergijskih reakcija su: suksametonijum, rokuro-
nijum, vekuronijum, pankuronijum i atrakurijum [3,4].
Incidencija perioperativne anafilakse je nepoznata,
medutim, studije ukazuju na to da se ucestalost krec¢e
izmedu jedan na 3.000 i jedan na 20.000 slucajeva [5].
Podaci se posebno tesko dobijaju u manje razvijenim
zemljama, u kojima se retko vodi evidencija, a mogu¢-
nost postoperativnog testiranja nije Siroko dostupna.
Interesantno je da se u literaturi nailazi na podatke da
su anafilakticke reakcije u perioperativnom periodu
izuzetno ceste u Francuskoj, Britaniji, Belgiji, Australiji,
Novom Zelandu i Spaniji [4,6]. Ovakvi podaci ne mora-
ju da znace da je anafilakticka reakcija na misi¢ne relak-
sante zaista karakteristi¢na za pomenuta podrucja, vec
je najverovatnije da u ovim zemljama postoji registar
i evidencija o nastanku anafilakse u perioperativnom
periodu.

Prepoznavanje anafilakse tokom perioperativ-
nog perioda nije uvek lako, te je i to jedan od uzro-
ka izostanka tacnijih podataka o incidenciji anafi-
lakticke reakcije na misi¢ne relaksante. Najcescée se
prepoznaje po prisustvu koznih manifestacija, kao i
po nastanku abnormalnih vitalnih znakova, koji su
ocigledni zbog prisustva monitoringa u operacionoj
sali. Cinjenica je da je koza pacijenta tokom hirurske
intervencije mahom pokrivena hirurskim ¢arsafima,
pa se u literaturi anesteziologu savetuje da na ana-
filakticku reakciju tokom anestezije posumnja uvek
kada je kod pacijenta prisutna neobjasnjiva hipoten-
zija, koja moze biti refraktorna na inotrope i vazopre-
sore [1]. Cak i kada dode do nastanka ozbiljnijih reak-
cija, lekari nisu sigurni koji je konkretni lek uzro¢nik
reakcije, te u nedostatku adekvatnih testova, ovakvi
dogadaji ostanu nezabelezeni. Takode, otezavajuca
okolnost je neinformisanost lekara da anafilakti¢ka
reakcija na misi¢ne relaksante moze da nastane i bez
ikakve prethodne senzitizacije pacijenta na konkret-
ni agens [7].

INTRODUCTION

Perioperative anaphylaxis represents a serious compli-
cation which occurs during anesthesia, and which re-
quires timely recognition by the anesthesiologist and
their timely reaction [1]. Anaphylactic reaction during
anesthesia may occur at any moment, however, ana-
phylactic reaction caused by muscle relaxants most
commonly occurs during the induction of anesthesia.
The induction period of anesthesia is characterized by
the administration of a number of medicaments, which
is why it is very complicated for the anesthesiologist to
determine what caused the reaction [2].

Antibiotics and muscle relaxants are amongst the
most common causes of allergic reactions occurring in
the perioperative period. Among the muscle relaxants,
the most common triggers of allergic reactions are the
following: suxamethonium, rocuronium, vecuronium,
pancuronium, and atracurium [3,4]. The incidence of
perioperative anaphylaxis is unknown; however, studies
indicate that frequency of occurrence ranges between
one per 3,000 cases and one per 20,000 cases [5]. It par-
ticularly difficult to obtain data in less developed coun-
tries where records of these occurrences are rarely kept
and the availability of postoperative testing is limited. It
is interesting that data can be found in literature indicat-
ing that anaphylactic reactions in the perioperative pe-
riod are exceptionally frequent in France, Great Britain,
Belgium, Australia, New Zeeland, and Spain [4,6]. Such
data do not necessarily have to indicate that anaphylac-
tic reaction to muscle relaxants is indeed characteristic of
the above listed regions, rather it is more probable that in
these countries there is a registry in place recording the
occurrence of anaphylaxis in the perioperative period.

Recognizing anaphylaxis in the perioperative period
is not always easy, and this is yet another reason for the
lack of more precise data on the incidence of anaphy-
lactic reaction to muscle relaxants. It is most commonly
recognized by manifestations on the skin and upon the
development of abnormal vital signs, which are imme-
diately apparent as they are monitored in the operating
theatre. The fact is, however, that the skin of the patient is
mostly covered with surgical drapes during a procedure,
which is why literature advises anesthesiologists to sus-
pect anaphylactic reaction during anesthesia whenever
the patient displays unexplained hypotension, which
may be refractory to inotropes and vasopressors [1]. Even
when severe reactions occur, doctors are not sure which
particular drug is the cause of the reaction, and, when
appropriate tests are not available, these events remain
unrecorded. Another aggravating factor is lack of knowl-
edge on behalf of the doctor that anaphylactic reaction
to muscle relaxants may occur even without any pervi-
ous sensitization of the patient to the particular agent [7].
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ETIOLOGUA

Jo$ uvek nije poznat tacan mehanizam senzitizacije,
zbog ¢injenice da se anafilaksa javlja ¢ak i kod pacijena-
ta koji prethodno nisu imali kontakt sa misi¢nim relak-
santima. Ovakvi dogadaji ukazuju na to da postoji mo-
gucnost da senzitizaciju uzrokuju neki spoljasnji faktori
[6]. U literaturi se nailazi na podatke da je jako cesta
pojava klinicki relevantne alergijske reakcije na ukrste-
no reaktivne alergene. Naime, ukrstena reaktivnost je
jako cesta kada su misi¢ni relaksanti u pitanju, a uzrok
tome lezi upravo u kvaternarnoj amonijumskoj struktu-
ri epitopa koji su prisutni na povrsini molekula misi¢nih
relaksanata, kao i u sklopu molekula drugih lekova ili
dezinfekcionih sredstava [3]. Veoma je cesta ukrstena
reaktivnost u okviru grupe misi¢nih relaksanata (predo-
minantno izmedu rokuronijuma, pankuronijuma i ve-
kuronijuma) kao i izmedu misi¢nih relaksanata i drugih
klasa lekova, kao $to su: acetilholin, morfin, holin, neo-
stigmin, folkodin, i drugi [3,6]. U literaturi se nailazi i na
podatke o aktivaciji specifi¢nih IgE antitela, nakon kon-
takta pacijenta sa odredenom hranom, kozmeti¢kim
proizvodima i industrijskim materijalima [3,8,9]. Agens
za koji se smatra da najces¢e dovodi do ‘tihe’ senzitiza-
cije jeste folkodin, opioidni antitusivni agens [6].

Kada je u pitanju preosetljivost na rokuronijum,
veoma je Cesta pojava ukritene reaktivnosti sa dru-
gim misi¢nim relaksantima. U istrazivanju Breretona i
saradnika, ukrstene reakcije su zabeleZene u ¢ak 65%
slucajeva, a od tih reakcija je 29% bilo izazvano sukci-
nilholinom [10].

Vecina alergijskih reakcija na misi¢ne relaksante je
posredovana imunoglobulinom E (IgE) i u svoj meha-
nizam ukljucuje bazofile i mastocite. Za ovaj mehani-
zam nastanka reakcije je odgovorna prethodno pome-
nuta kvaternarna amonijum struktura [10]. Primeceni
su i drugi mehanizmi nastanka anafilakticke reakcije
— imunski mehanizmi (posredovani imunoglobulinom
G - IgQ) i neimunski (direktna aktivacija mastocita MR-
GPRX2 receptorima) [6].

SIMPTOMI

Prvo upozorenje anesteziologu na moguénost postoja-
nja anafilaktic¢ke reakcije tokom perioperativnog perio-
da predstavlja podatak dobijen tokom preoperativne
vizite ili ambulantnog pregleda o postojanju alergije
na druge agense, takozvana atopijska konstitucija. Ret-
ko kada se od pacijenta dobije podatak o prethodnom
pojavljivanju alergijske reakcije tokom anestezije [6]. Iz
svih ovih razloga, od izuzetnog je znacaja da se tokom
preoperativne pripreme postavi pitanje pacijentu da
opise kako se alergijska reakcija manifestovala.

Brzo prepoznavanje anafilaktickih znakova i simpto-
ma je od najvece vaznosti za uspesan tretman i pozitivan

ETIOLOGY

The precise mechanism of sensitization remains un-
known, due to the fact that anaphylaxis occurs even
in patients who had previously had no contact with
muscle relaxants. Such events indicate the possibility
of sensitization being caused by some external factors
[6]. Data can be found in literature confirming that the
occurrence of a clinically relevant allergic reaction to
cross-reactive allergens is a very common occurrence.
Namely, cross-reactivity is very common when muscle
relaxants are concerned, and the cause of this lies in
the very quaternary ammonium structure of epitopes
present on the surface of the molecules of muscle re-
laxants and also within the structure of the molecules
of other drugs and disinfection agents [3]. Cross-re-
activity within a group of muscle relaxants is very
common (predominantly among rocuronium, pancu-
ronium, and vecuronium) as well as between muscle
relaxants and other classes of drugs, such as: acetyl-
choline, morphine, choline, neostigmine, pholcodine,
and others [3,6]. Data on the activation of specific IgE
antibodies, after the patient has had contact with cer-
tain foods, cosmetic products, and industrial products,
can be found in literature [3,8,9]. Pholcodine, an opioid
cough suppressant, is considered to be the most com-
mon ‘silent’ sensitizing agent [6].

When hypersensitivity to rocuronium is concerned,
cross-reactivity with other muscle relaxants is very
common. In a study by Brereton et al., cross-reactions
were recorded in as many as 65% of the cases, of which
29% were caused by succinylcholine [10].

Most allergic reactions to muscle relaxants are IgE
mediated and include basophiles and mastocytes in
their mechanisms. The above-mentioned quaternary
ammonium structure is responsible for this mechanism
of the reaction development [10]. Other mechanisms
of anaphylaxis reaction development have been ob-
served — immunological mechanisms (IgG mediated)
and non-immunological (direct activation of masto-
cytes by MRGPRX2 receptors) [6].

SYMPTOMS

For the anesthesiologist, the first potential warning
sign for the possibility of anaphylaxis reaction in the
perioperative period is data obtained during an exam-
ination/consultation with the patient or during preop-
erative rounds, indicating an allergy to other agents,
the so-called atopic disposition. It is rarely that data on
previous allergic reactions during anesthesia are ob-
tained from the patient [6]. For all of the above-stated
reasons, it is particularly important to ask the patient,
during preoperative preparation, to describe how the
allergic reaction had previously manifested.
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ishod. Prednost koju anesteziolog ima je prisustvo moni-
toringa koji je u svakoj operacionoj sali obavezan, kao i po-
stojanje venske linije koja je plasirana pre ulaska u salu [1].

U zavisnosti od ozbiljnosti hipersenzitivne reakcije,
opisano je Cetiri vrste klinickih manifestacija [1]: gradus
1 (kozne manifestacije), gradus 2 (kozne manifestacije
uz evidentne ali ne i zivotno ugrozavajuce simptome,
kao $to su hipotenzija, tahikardija, kasalj, i drugo), gra-
dus 3 (zivotno ugrozavajuci simptomi: kolaps, tahikar-
dija ili bradikardija, aritmije, bronhospazam), gradus 4
(sr¢ani ili respiratorni zastoj). U slucaju intraoperativne
anafilakse izazvane misi¢nim relaksantima, simptomi
se uglavnom javljaju odmah nakon uvodenja u aneste-
ziju, i oni ukljuCuju kozne, respiratorne i kardiovasku-
larne simptome [6].

Kozne manifestacije se obi¢no javljaju prve, u vidu
eritema, urtikarije i angioedema, uz najvecu ucestalost
(80 — 90%). Cinjenica je, medutim, da se, ukoliko ovi
simptomi izostanu u pocetku intervencije, ¢esto kasni
sa dijagnozom anafilakse. KoZne manifestacije mogu
da izostanu kod pacijenata koji su tokom pripreme za
intervenciju primili kortikosteroide. Veoma ¢esto, koz-
ne manifestacije nastaju kasnije, te se otkriju tek na-
kon uklanjanja hirurskih carsafa [1]. Kardiovaskularni
simptomi, u vidu tahikardije, bradikardije, aritmije, hi-
potenzije, kardiovaskularnog kolapsa i, u krajnjem slu-
¢aju, sr¢anog zastoja, obi¢no su prvi simptomi koji se
uocavaju nakon koznih manifestacija. Cinjenica je da
su oni i najlakse uodljivi u uslovima koje obezbeduje
operacioni blok, odnosno u prisustvu mahom neinva-
zivnog monitoringa pacijenta tokom svake procedure.
Mogu se takode uociti hladna i vlazna periferija uz fi-
liforman puls. Respiratorni simptomi u vidu bronhos-
pazma obi¢no postaju evidentni nakon trahealne intu-
bacije i manifestuju se u vidu ‘tvrdog balona) a ukoliko
respiratorni simptomi nastanu ranije, manifestuju se
otezanom ventilacijom na masku, i tada treba $to brze
pristupiti intubaciji i adekvatnoj terapiji [1]. Nekada je
intubacija ovakvih pacijenata zaista zahtevna i moze
predstavljati ozbiljan izazov [11]. Respiratorni simpto-
mi su prisutni u 70% slucaja. Simptomi centralnog ner-
vnog sistema veoma ¢esto nisu evidentni u periopera-
tivnom periodu jer je pacijent sediran ili u anesteziji [1].

Pocev od 1991. godine, klini¢ari su u okviru prikaza
slucaja predstavili akutni koronarni sindrom uzrokovan
koronarnim vazospazmom i uglavnom je opisivan kao
alergijska angina ili Kunisov sindrom [12,13]. Ve¢inom
se javljao kod muskaraca starosti izmedu 40 i 80 godi-
na i primecen je oko sat vremena nakon administracije
agensa izazivaca. Klinicki znaci koji su uoceni tokom
ovakvih epizoda su bili: ST elevacija (mahom u Il odvo-
du EKG zapisa), duboka hipotenzija, pad nivoa ETCO2,
tahikardija sa ventrikularnim ekstrasistolama [12].

Recognizing the signs and symptoms of anaphy-
laxis is of the utmost importance for successful treat-
ment and a positive outcome. The advantage that
the anesthesiologist has is intraoperative monitoring,
which is mandatory in each operating theatre, as well
as availability of the venous catheter, which is placed
before the patient is taken into the operating room [1].

Depending on the severity of the hypersensitivi-
ty reaction, four types of clinical manifestations have
been described [1]: grade 1 severity (skin reactions),
grade 2 severity (skin reactions together with evident,
but non-life-threatening symptoms, such as hypo-
tension, tachycardia, coughing, and other), grade 3
severity (life-threatening symptoms: collapse, tachy-
cardia, bradycardia, arrythmia, bronchospasm), grade
4 severity (cardiac or respiratory arrest). In case of in-
traoperative anaphylaxis caused by muscle relaxants,
symptoms usually occur immediately after anesthesia
isinduced in a patient, and they include skin, respirato-
ry and cardiovascular symptoms [6].

Skin reactions usually occur first, in the form of er-
ythema, urticaria, and angioedema, and they have the
highest incidence (80 - 90%). However, the fact remains
that, if these symptoms are absent at the beginning of
the procedure, there is often a delay in diagnosing ana-
phylaxis. Skin manifestations may be absent in patients
who were given corticosteroids during their preoper-
ative preparation. Often, skin manifestations occur lat-
er and are discovered only after the surgical drapes are
removed [1]. Cardiovascular symptoms, in the form of
tachycardia, bradycardia, arrythmia, hypotension, car-
diovascular collapse, and, in the most severe cases, car-
diac arrest, are usually the first symptoms to be observed
after skin manifestations are noted. These symptoms
are the ones most easily spotted in the environment of
the surgical suite, i.e., in the presence of predominantly
non-invasive patient monitoring, during every proce-
dure. Also, cold and wet hands and feet and a thready
pulse can be noted. Respiratory symptoms, in the form
of bronchospasm, usually become evident after tracheal
intubation and manifest as failure of the balloon to de-
flate, while if the respiratory symptoms occur earlier, they
manifest as labored breathing through the mask, which is
when intubation should be performed, and appropriate
therapy should be administered as soon as possible [1].
Sometimes, intubation of such patients is really difficult
and challenging [11]. Respiratory symptoms are present
in 70% of the cases. Symptoms of the central nervous
system are very often not evident in the perioperative
period, since the patient is sedated or anesthetized [1].

As of 1991, in their case reports, clinicians started
reporting acute coronary syndrome caused by coro-
nary vasospasm and mainly described it as allergic an-
gina or Kounis syndrome [12,13]. It occurred mostly in
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Cinjenica je da smrtni ishod, kao posledica perio-
perativne anafilakticke reakcije, nije tako redak. Kada
je u pitanju anafilaksa izazvana misi¢nim relaksantima,
smrtnost je procenjena na ¢ak 4%, uprkos pravovre-
meno preduzetim merama reanimacije [6]. Takode,
statisticki podaci su ukazali na to da je anafilakticka re-
akcija za posledicu imala signifikantni morbiditet, a 2%
pacijenata je razvilo dugoroc¢ne neuroloske sekvele [5].

Ne postoji nikakvo pravilo koje ¢e anesteziologa
pripremiti na adekvatnu reakciju, jer iskustva ukazuju
na to da inicijalni simptomi mogu biti blagi, u vidu hi-
potenzije, dok se kod nekog drugog pacijenta kardio-
vaskularni simptom moze inicijalno pokazati kao tezi
oblik bradikardije koji progredira do sréanog zastoja
[14]. lako su simptomi anafilakse lako prepoznatljivi
kod budnog pacijenta, oni mogu biti zamaskirani to-
kom anestezije i promaci ¢ak i iskusnom anesteziolo-
gu. Simptomi koji se najcesce javljaju se lako mogu
pripisati predoziranju lekova koji su koris¢eni pri uvo-
denju u anesteziju, kao i oslobadanju histamina. Tahi-
kardija i respiratorni simptomi, u rukama neiskusnijih
anesteziologa, mogu biti interpretirani kao posledica
plitke anestezije ili maligne hipertermije. Vazno je za-
pamtiti da odsustvo koznih manifestacija ne iskljucuje
dijagnozu anafilakse [14].

TERAPLJA

Prema preporukama za terapiju perioperativne anafi-
lakse, najpre je potrebno prekinuti sa ordiniranjem leka
izazivaca, ukoliko postoji osnovana sumnja o tome koji
je lek odgovoran za konkretnu reakciju. Od izuzetne je
vaznosti obezbediti disajni put i krenuti sa ordiniranjem
kiseonika. Lek prvog izbora je adrenalin 1%, 0,15 - 0,6
mg intramuskularno, a u tezim slu¢ajevima bolusno, u
dozi od 1 mcg/kg telesne tezZine, intravenski. Doza se
moze ponavljati na svakih 10 do 15 minuta ili na sva-
kih pet minuta, ukoliko je u pitanju tezi oblik reakcije.
Adrenalin deluje na alfa i beta receptore, i samim tim za
posledicu ima vazokonstrikciju, redukciju vaskularnog
permeabiliteta, bronhodilataciju, smanjenje edema
i inotropno dejstvo na sréani misi¢. Bez obzira da li se
ordinira intramuskularno ili intravenski, adrenalin ima
najbrze dejstvo od svih lekova koji se mogu koristiti u
anafilaksi. Postoji takode moguénost ordiniranja adre-
nalina inhalacijom, u slu¢aju postojanja edema larinksa
i u slucaju nastanka bronhospazma. Kod bronhospaz-
ma se predlaze da se inhalaciji adrenalina doda beta
agonista, na primer salbutamol. Lekovi koji se takode
mogu koristiti u tretmanu anafilakse su: dopamin, no-
radrenalin, vazopresin. Ukoliko ne postoji ve¢ obez-
bedeni venski put, neophodno ga je obezbediti pre
eventualnog nastanka vaskularnog kolapsa. Venski put
je neophodno odrzavati stalnom aplikacijom te¢nosti.

men aged between 40 and 80 years and was observed
around an hour after the administration of the causative
agent. Clinical signs observed during these episodes
were as follows: ST elevation (predominantly on lead Il of
the ECG printout), severe hypotension, drop in the level
of ETCO2, tachycardia with ventricular extrasystoles [12].
It is a fact that the lethal outcome, as the conse-
quence of perioperative anaphylactic reaction, is not
that rare. With respect to anaphylaxis caused by muscle
relaxants, mortality is estimated to be as high as 4%, de-
spite the timely execution of resuscitation measures [6].
Also, statistical data indicated that anaphylactic reaction
resulted in significant morbidity, while 2% of the pa-
tients developed long-term neurological sequelae [5].
There is no established rule that would prepare an
anesthesiologist for the appropriate reaction, since ex-
perience has shown that initial symptoms may be mild,
in the form of hypotension, while in a different patient
a cardiovascular symptom may initially present as a se-
vere form of bradycardia progressing to cardiac arrest
[14]. Although the symptoms of anaphylaxis are easily
recognizable in a patient who is awake, they may be
disquised during anesthesia and may remain unnoticed
even by an experienced anesthesiologist. The most com-
monly occurring symptoms may easily be attributed to
the overdosing of drugs used in the induction of anes-
thesia, as well as to histamine release. Tachycardia and
respiratory symptoms may be interpreted by inexperi-
enced anesthesiologists as the consequence of shallow
anesthesia or malignant hyperthermia. It isimportant to
remember that the absence of skin reactions does not
necessarily exclude the diagnosis of anaphylaxis [14].

TREATMENT

According to the recommendations for the treatment
of perioperative anaphylaxis, it is necessary to first
discontinue the administering of the drug causing
the anaphylaxis, if there is reasonable suspicion as to
which drug is the cause of the particular reaction. It is
of the utmost importance to secure the airway and to
begin with the administration of oxygen. The drug of
choice is adrenalin 1%, 0.15 - 0.6 mg, administered in-
tramuscularly, and in more severe cases, administered
in a bolus, at the dose of 1 mcg/kg of body weight,
intravenously. The dose may be readministered every
10 to 15 minutes, or even every five minutes, if the re-
action is of a greater severity. Adrenalin acts on alpha
and beta receptors, and therefore, as a consequence,
its action results in vasoconstriction, vascular permea-
bility reduction, bronchodilatation, edema reduction,
and inotropic action on the myocardium. Regardless
of whether it is administered intramuscularly or intra-
venously, adrenalin is the fastest acting of all drugs
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Tokom ordiniranja te¢nosti, vazno je znati da su dek-
strani i hidroksietil skrob (HES) apsolutno kontraindiko-
vani u tretmanu anafilakse. Nakon primene adrenalina,
moze se primeniti aminofilin, u dozi od 6 mg/kg tele-
sne tezine, intravenskim putem. Takode, indikovano je
primeniti anithistaminik. Glukokortikoidi nisu od koristi
u akutnoj fazi anafilakticke reakcije [15-17].

Vazno je zapamtiti da je adrenalin terapija prvog
izbora kod anafilakse uz dosta te¢nosti, takozvano ‘pu-
njenje vaskularnog korita; kao i da se sa terapijom krece
odmah nakon sumnje na nastanak anafilakse [6]. Kori-
$¢enje adrenalina je ograni¢eno individualnom proce-
nom klinicara o postojanju rizika za nastanak ozbiljnih
aritmija kod konkretnog pacijenta. Aritmije uglavnom
nastaju kao komplikacija ordiniranja adrenalina u vi-
$0j dozi od potrebne u datoj situaciji, jer je injenica
da se preporuke koje postoje ne slazu u odredivanju
inicijalne doze i puta aplikacije. Takode, dokazano je da
se rizik nastanka Stetnih efekata po kardiovaskularni
sistem smanjuje ordiniranjem adrenalina intramusku-
larno. Vazno je napomenuti da se tretman anafilaktic-
ke reakcije mora prilagoditi klini¢koj slici, pacijentovoj
istoriji bolesti i adekvatnosti odgovora na primenjenu
terapiju [1].

Hasimoto i saradnici su opisali dva prikaza slu¢aja u
kojima su svi simptomi koji su nastali nakon ordiniranja
misi¢nog relaksanta nestali posle davanja sugamadek-
sa. Ovakav dogadaj su opisali i Kim i saradnici [2,14].
Svakako, sugamadeks ne predstavlja lek prvog izbora,
jer je tokom tretiranja anafilakse od primarnog znacaja
odrzati hemodinamiku [2]. Ono 5to se mora izdvojiti kao
Cinjenica jeste da su misljenja o terapijskoj moci suga-
madeksa u tretmanu anafilakse oprecna. Naime, neki
radovi opisuju da je sugamadeks zapravo jedan od izazi-
vaca anafilakticke reakcije, koja se najc¢esce ispoljava po-
stoperativno, tokom oporavka pacijenta od anestezije.
Reakcije mogu biti takve da neretko zahtevaju ponovnu
intubaciju pacijenta van operacione sale [1,8,19]. Teori-
ja o koriS¢enju sugamadeksa kao terapijskog sredstva
tokom anafilakticke reakcije na odredene misi¢ne relak-
sante se bazira na Cinjenici da sugamadeks enkapsuli-
ra molekul misi¢nog relaksanta, medutim smatra se da
to nije dovoljno da bi sprecilo dalju interakciju amoni-
jumskih grupa sa IgE antitelima. Takode, enkapsulacija
misi¢nog relaksanta nije dovoljna da bi se sprecilo dalje
oslobadanje medijatora od strane ve¢ aktiviranih ma-
stocita i bazofila [1]. Ukoliko anesteziolog nije siguran u
uzrok reakcije, bolje je reagovati simptomatski.

Odluka koja se stavlja pred anesteziologa je izuzet-
no teska — da li nastaviti sa intervencijom uprkos evi-
dentnoj klinickoj slici koja odgovara anafilaktickoj re-
akciji? Odgovor na ovo pitanje jeste: ukoliko je reakcija
blaza i reaguje na datu terapiju bilo bi razumno nasta-

that can be used in anaphylaxis. Adrenalin can also be
administered through inhalation, in case of laryngeal
edema and in case of bronchospasm. In bronchospasm
it is recommended that a beta agonist, for example sal-
butamol, is added to the adrenalin inhalation. Other
drugs that may also be used in the treatment of ana-
phylaxis are the following: dopamine, noradrenalin,
vasopressin. If a venous catheter is not already in place,
it is necessary to provide for one, before the possible
occurrence of vascular collapse. The venous catheter
needs to be preserved through constant fluid appli-
cation. During fluid administration, it is important to
understand that dextrans and hydroxyethyl starch
(HES) are absolutely contraindicated in the treatment
of anaphylaxis. After the administration of adrenalin,
aminophylline may be applied, at a dose of 6 mg/kg of
body mass, intravenously. Also, it is advised to admin-
ister an antihistamine. Glucocorticoids are not useful in
the acute phase of anaphylactic reaction [15-17].

It is important to remember that adrenalin is the
therapy of choice in anaphylaxis, combined with plen-
ty of fluids - the so called “filling of the circulatory sys-
tem” It is also important to bear in mind that therapy
must be introduced immediately after anaphylaxis is
suspected [6]. The use of adrenalin is limited by the
individual assessment of the clinician regarding the
risk of the development of severe arrythmia in the in-
dividual patient. Arrythmia mainly occurs as a compli-
cation of adrenalin administration, when it is applied
in a dose exceeding the one necessary for the situa-
tion at hand, which stems from the fact that existing
recommendations are not in agreement regarding
the initial dose and the route of administration. Also,
it has been proven that the risk of the development of
harmful effects to the cardiovascular system is reduced
when adrenalin is administered intramuscularly. It is of
note that the treatment of anaphylactic reaction must
be adjusted to the clinical presentation, the patient’s
medical history, and the level of response to the ap-
plied therapy [1].

Hashimoto et al. described two case reports
wherein all the symptoms developing upon the ad-
ministration of the muscle relaxant disappeared after
the administration of sugammadex. Such an event
was described by Kim et al., as well [2,14]. Definitely,
sugammadex is not the drug of first choice, as it is of
the utmost importance to preserve hemodynamics
whilst treating anaphylaxis [2]. What must be pointed
out is the fact that there are conflicting opinions on the
therapeutic potential of sugammadex in treating ana-
phylaxis. Namely, some studies describe that sugam-
madex is, in fact, one of the triggers of anaphylactic
reaction, which most commonly presents postopera-
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viti sa intervencijom, posebno ukoliko je intervencija
od izuzetne vaznosti za pacijenta i njegovo zdravlje ili
ukoliko je u pitanju hitna hirurdka intervencija [20].

POSTOPERATIVNO POSTUPANJE

Postoperativni postupak koji sledi nakon postojanja
osnovane sumnje na alergijsku reakciju izazvanu mi-
i¢nim relaksantima je obavestavanje pacijenta o tome
i pisanje izvestaja koji ¢e pacijent nositi sa sobom dok
god se hipersenzitivnost ne potvrdi ili opovrgne. Drugi
korak je upucivanje pacijenta na ispitivanje tokom ko-
jeg se meri koncentracija histamina/triptaze. Merenja
se, u idealnom slucaju, vrSe odmah nakon dogadaja (u
roku od 15 do 60 minuta) i nakon izvesnog vremena
[1]. U nadoj zemlji, u manjim centrima, ispitivanje od-
mah nakon nastanka anafilakse nije moguce. Takode,
preporucuje se da se uradi kozni test, koji predstavlja
i treci oblik potvrde postojanja alergijske reakcije na
misi¢ne relaksante. U slu¢aju nejasnih rezultata, speci-
ficni IgE test i test aktivacije bazofila proto¢nom cito-
metrijom (engl. flow cytometry-assisted basophil activa-
tion test — BAT) mogu tacnije da odrede dijagnozu [6].
Prednost ovih testova se sastoji u tome 5to ne mogu
da izazovu anafilakticku reakciju, jer pacijenta ne do-
vode u kontakt sa alergenom [1]. Jo$ jedna prednost
ovih testova jeste njihova preciznost, jer je BAT test po-
kazao senzitivnost i specifi¢cnost za anafilaksu izazvanu
rokuronijumom od 91,7% i 100% [21]. Kada su u pita-
nju drugi misi¢ni relaksanti, BAT test je pokazao visoku
specificnost uz nizu senzitivnost. Ovakav nedostatak
se prevazilazi kombinacijom vise testova [1].

Izuzetno je vazno odluditi o buduc¢im vrstama
anestezije kod pacijenata sa poznatom istorijom ana-
filakticke reakcije na misi¢ne relaksante, u saradnji sa
hirurgom i samim pacijentom. Ukoliko hirurska inter-
vencija dozvoljava, najbolje je pribedi regionalnoj ane-
steziji. Medutim, ukoliko izostane saglasnost pacijenta
za regionalnu anesteziju, najbolje je uraditi testiranje
na senzitivhost prema ostalim misi¢nim relaksantima i
nakon toga pacijenta uvesti bezbedno u opstu aneste-
ziju [22,23].

Ukoliko je evidentirana anafilakti¢ka reakcija iza-
zvana sukcinilholinom, razumno je pribedi korisé¢enju
rokuronijuma, kao adekvatne zamene za rapid sekvens
indukciju, ukoliko je ista neophodna. Ovakva praksa se
podrazumeva, posebno u zemljama gde je dostupan
sugamadeks, kao efikasna reverzija misi¢ne relaksacije
izazvane rokuronijumom [7,24,25]. Opsezne epidemio-
loske studije su pokazale da je incidencija anafilakticke
reakcije na vekuronijum niza od one za rokuronijum.
Reakcija na atrakurijum je deset puta reda nego na
rokuronijum i sukcinilholin, dok se najniza incidencija
anafilaktickih reakcija povezuje sa cisatrakurijumom,

tively, during the patient’s recovery from anesthesia.
The reactions may be such as to require the patient to
be intubated again, after he/she has left the operating
theatre [1,8,19]. The theory of using sugammadex as
a therapeutic agent during an anaphylactic reaction
to certain muscle relaxants is based on the fact that
sugammadex encapsulates the muscle relaxant mole-
cule, however, it is believed that this is not enough to
prevent further interaction of ammonium groups with
IgE antibodies. Also, the encapsulation of the muscle
relaxant is not enough to prevent further mediator
release by the already activated mastocytes and baso-
phils [1]. If the anesthesiologist is not certain as to the
cause of the reaction, it is better to treat the symptoms.

The decision placed before the anesthesiologist is
particularly difficult — should the surgical procedure
be continued despite the evident clinical presentation
that matches anaphylactic reaction? The answer to this
question would be the following: if the reaction is mild
and responds to the administered therapy, it is only
reasonable to continue with the surgery, especially if
the surgical procedure is of great importance to the
patient and their health or if the surgery in question is
an emergency procedure [20].

POSTOPERATIVE PROCEDURE

The postoperative procedure which follows a reason-
able suspicion of allergic reaction caused by muscle re-
laxants begins with informing the patient of this event
and writing a report which the patient will be carrying
with them until the suspected hypersensitivity is either
confirmed or disproved. The second step is referring the
patient for testing, wherein the concentration of hista-
mine/tryptase is measured. Ideally, the measurements
are performed immediately after the event (within 15
to 60 minutes), and again after a certain amount of
time has elapsed [1]. In Serbia, in smaller centers, test-
ing immediately after anaphylaxis is not possible. Also,
it is recommended that a skin test is performed as well,
and it represents the third method of confirming the
existence of an allergic reaction to muscle relaxants. In
case the results are inconclusive, the specific IgE test
and the flow cytometry-assisted basophil activation
test (BAT) can determine the diagnosis more precise-
ly [6]. The advantage of these tests is that they cannot
cause an anaphylactic reaction, as they do not put the
patient in contact with the allergen [1]. Another advan-
tage of these tests is their precision, since the BAT test
has shown a sensitivity and specificity for anaphylaxis
caused by rocuronium of 91.7% and 100%, respective-
ly [21]. With respect to other muscle relaxants, BAT has
shown a high specificity with a lower sensitivity. Such a
flaw is overcome by combining several tests [1].

468

Decembar 2022. | Volumen 3/ Broj 4 | SRPski MEDICINSKI CASOPIS LEKARSKE KOMORE



PERIOPERATIVNA ANAFILAKSA 1ZAZVANA MISICNIM RELAKSANTIMA: DA LI ZNAMO DOVOLINO?

Markovic¢ D. et al.

PERIOPERATIVE ANAPHYLAXIS CAUSED BY MUSCLE RELAXANTS: DO WE KNOW ENOUGH?

te on moze predstavljati lek prvog izbora tokom budu-
¢ih intervencija [7,8]. Ovi podaci mogu biti vodilja pri
izboru lekova za uvodenje u anesteziju, kod pacijenata
sa osnovanom ili potvrdenom sumnjom na alergiju na
misi¢ne relaksante.

ZAKLJUCAK

Anafilakticke reakcije tokom anestezije predstavljaju re-
lativno redak dogadaj, te se, do danasnjeg dana, literatu-
ra bazira mahom na revijalnim radovima, prikazima slu-
Caja i preporukama pojedinac¢nih radnih grupa. Svakako,
ovakvi dogadaji mogu biti fatalni i potrebno je u skorijoj
buducnosti sprovesti ozbiljnija ispitivanja, a neophodno
je i donosenje zvani¢nih preporuka o postupku nakon
nastanka anafilakticke reakcije tokom anestezije.
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introduce official recommendations on the procedure
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during anesthesia.
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