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OZET

Spinal anestezi ¢ok cesitli cerrahilerde kullanilabilen, oldukca
sik tercih edilen bir noroaksiyel anestezi yontemidir. Fakat
nadir de olsa kardiyak arreste (KA) kadar ilerleyebilen
komplikasyonlarla karsilasilmaktadir. Bu vaka raporunda, regiile
hipertansiyon disinda sistemik hastaligi bulunmayan hastamizin
hemoroid cerrahisi sonrasi ayilma ftnitesinde bradikardi ile
baslayan kardiyak arrest gelisimi ve miidahelesi anlatilmis, basta
deksmedetomidin olmak iizere zemin hazirlayan etkenlerin
tartigilmasi amaglanmaistir.

Vakamizdan yola c¢ikarak spinal anestezinin kardiyovaskiiler
sistem iizerindeki etkilerini de disiindiiglimiizde uygulama
sirasinda olusabilen sempatik blokajin siddetini arttirabilecek,
ozellikle vagal tonus artisi olan, bazal kalp atim hiz1 (KH) 60 dk-1
altindaki ASA I geng bireylerde ve 6zellikle kardiyak hastaligi
bulunan hastalarda deksmedetomidin oldukea dikkatli kullanilmali
ve spinal anestezi sirasinda ortaya ¢ikabilecek komplikasyonlar
unutulmamalidir.

Anahtar kelimeler: Spinal anestezi, Deksmedetomidin,
Resiisitasyon

ABSTRACT

Spinal anaesthesia is a frequently preferred neuraxial anaesthesia
method that can be used in various surgeries. However, although
rare, complications that can progress to cardiac arrest (CA) are
encountered. We aimed to present the development and subsequent
management of a cardiac arrest, which started with bradycardia,
in the recovery unit after haemorrhoid surgery. Our patient had no
systemic disease other than regulated hypertension.

The predisposing factors, especially dexmedetomidine sedation
combined with spinal anaesthesia are discussed. We concluded
that dexmedetomidine should be used very carefully, especially in
young ASA I patients with a basal heart rate (HR) below 60 bpm,
as well as in patients with cardiac disease, due to the increased risk
of the severe sympathetic blockade caused by spinal anaesthesia.
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GIRIS

Spinal anestezi yiiksek basari orani, kolay uygulanabilirligi ve
hasta memnuniyeti agisindan oldukea sik tercih edilen bir santral
noroaksiyel anestezi yontemidir. Her ne kadar giivenli bir teknik
olarak kabul edilse de, risksiz degildir". Spinal anesteziye bagli
olas1 komplikasyonlar arasinda kardiyak arrest bunlar arasinda
en ciddi olanmidir®. Literatiirde spinal anestezi altinda bildirilen
KA insidansi 10.000'de 1,3-18 arasindadir®. Olgu sunumumuzda;
hipertansiyon disinda ek dahili hastalig1 olmayan, spinal anestezi
ve deksmedetomidin inflizyonu ile saglanan sedasyon altinda
ameliyati tamamlanip, ayilma nitesinde kardiyak arrest gelisen
hastamizi sunmay1 amagladik.

OLGU

Hastamiz, hemoroidektomi cerrahisi yapilacak 66 yasinda,
BMI: 33 kg m? -1 olan erkek hastaydi. Hipertansiyon disinda
bilinen sistemik hastaligi bulunmamakla birlikte, akcigerinde
biyopsi yapilmasi planlanan asemptomatik bir nodiilii bulunuyordu
(Sekil 1A).

Sekil 1A: Hastanin ameliyat oncesi ¢ekilen akciger grafisinde
biyopsi yapilmasi planlanan nodiil disinda patoloji gozlenmedi
(A).

Hastanin preoperatif donemde laboratuar sonuglari normal,
¢ekilen EKG’si normal siniis ritminde, KH 80 dk-1 idi. Hasta
rutin ASA monitdrizasyonu ile non-invaziv kan basinct (KB):
145/70 mmHg, KH 78 dk-1, periferik oksijen satiirasyonu (SpOz2):
%096 olarak kaydedildi. Oturur pozisyonda 25 Gauge spinal igne
ile L3-L4 intervertebral aralik seviyesinden subaraknoid araliga
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3,5 ml (17,5 mg) hiperbarik bupivakain uygulandi. Cerrahi iglem
sirasinda sedasyon amaci ile tek doz halinde intravendz(iv)
3 mg midazolam ile 20 mcg sa-1 (0.2 mcg.kg'lsa?') hizinda
deksmedetomidin infiizyonu baslandi. Intraoperatif sistolik kan
basmer 110-140 mmHg, diyastolik kan basinci ise 50-60 mmHg
ve KH 60-70 dk' araliginda seyretti. Cerrahi iglem litotomi
pozisyonunda yapildi, cerrahi sirasinda ek bir sorun yaganmadi.

Ayilma iinitesine ¢ikarilan hastanin bilincinin konfiize halde
oldugu ve ilk monitérizasyonunda KH 35 dk!' ve SpO: %80
gozlenerek hastaya 0.5 mg intravendz atropin uygulandi. Ancak,
15-20 saniye igerisinde hastanin bilincinin tamamen kapanmasi
ve kalp ritminin asistole dénmesi iizerine kardiyopulmoner
resiisitasyona (KPR) baslandi. Yardim ¢agirildi. Hastanin
solunumu balon-maske sistemi ile desteklendi, adrenalin
hazirlatildi. Adrenalin  hazirlanamadan, 2 dakikalik siire
tamamlaninca ritm analizi yapildi. Siniis ritmi oldugu ve palpe
edilebilir bir nabiz bulundugu gozlenince KPR sonlandirildi,
adrenalin uygulanmadi. Spontan solunumu vardi. Kan basinci
110/70 mmHg ol¢iildi, ek kalin damar yolu agildi, sivi destegi
yapildi. Radial arter kaniile edilerek, arter kan gazi (AKG)
analizi yapildi; pH:7.41, Na: 135 mmol.L"!, K: 4.4 mmol.L", Ca:
1.15 mmol.L", PaO2: 101 mmHg, PaCO.: 38 mmHg, Laktat: 1.2
mmol.L!, HCOs: 24.5 mmol.L"!, BE: 0.1 mmol.L" oldugu goriildi.
Cekilen EKG normal siniis ritmindeydi. Tam kan, biyokimya,
kardiyak enzim analizleri icin kan ornekleri gonderildi. Ust
ekstremite motor muayenesi 5/5, pin-prick testinde blok seviyesi
T4 olarak degerlendirildi. Hasta stabilize edildikten sonra
Anestezi Sonras1 Bakim Unitesi’ne (ASBU) transfer edildi.

Yogun bakim yatis1 sirasinda maske ile 5 L.dk' oksijen destegi
baslanan hastanin akciger grafisinde pulmoner &dem lehine
bulgular gozlendi (Sekil 1B). Takibinde &demi gerileyen
hastanin, oksijen ihtiyact kalmadi. Hasta Kardiyoloji Boliimii’ne
danigildi. 4 saat aralikla izlenen ardisik 3 kardiyak enzim sonucu
normal aralikta, EKG normal siniis ritminde degerlendirildigi
icin poliklinik muayenesi haricinde ek 6neri olmadi. Hasta 1 giin
ASBU yatisinin ardindan servise devredildi, 1 giinliik yatisinin
ardindan taburcu edildi.

Sekil 1B: Ameliyat Sonrasi Bakim Unitesi’nde cekilen akciger
grafisinin pulmoner 6dem ile uyumlu oldugu gozlendi (B).
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TARTISMA

Spinal anestezi; uygulama olarak basit, ucuz, 6grenilmesi kolay
ve basar1 oraninin yiiksek olmasi nedeni ile giinliik pratikte siklikla
tercih edilir®. Her ne kadar giivenli bir teknik ise de istenmeyen
etkiler goriilebilir. Hipotansiyon, bradikardi, idrar retansiyonu,
dura ponksiyonu sonrasi bas agrisi, nérolojik komplikasyonlar
bunlardan bazilaridir®. Kardiyak arrest ise spinal anestezinin
nadir fakat en korkulan komplikasyonudur. Yapilan iki biiylik
retrospektif calismada, 10.000 spinal anestezi yapilan hastada
7 kardiyak arrest vakasi gorildigi bildirilmigtir® 7.

Spinal anestezinin ilk uygulandig1 yillarda, kardiyak arrest
vakalarinin, blok seviyesinin yiikselmesiyle ya da verilen
sedatif ilaglara bagli solunum depresyonu nedeniyle olustugu
distinilmustiir. Fakat nabiz oksimetrenin spinal anestezide
kullanilmaya baglanmasiyla birlikte kardiyak arrest gelismeden
once mutlaka desatiirasyon gelismedigi gdzlenmis olup, solunum
depresyonu veya hipoksi olmadan da kardiyak arrest gelisebildigi,
hatta bazi kardiyak arrest vakalarinda olay oncesinde saturasyon
degerinin %90’1n altina inmedigi de bildirilmigtir®3.

Kardiyak arreste neden olabilecek solunumsal etiyolojiye dair
kanitlardaki yetersizlik, alternatif mekanizmalarin arastirilmasini
saglamistir. Spinal anestezi altinda kardiyak arrest goriilen
hastalarin birgogunda bradikardi gelistigi fark edilmistir®. Spinal
anestezinin kardiyovaskiiler sistem tizerine etkileri nedeniyle
kan basincinda ve santral vendz basingta azalma goriilebilir.
Bu etkiler dogrudan ve dolayli olarak spinal anestezinin neden
oldugu sempatik sinir sistemi blokaji ile iliskilidir. T4 seviyesinde
duyusal blokaj1 olan bir hastanin kardiyak innervasyonu saglayan
sempatik liflerde (T1-T4) blokaj olabilir, bu da vagal tonusta artisa
ve negatif inotropik, kronotropik ve dromotropik degisikliklere
neden olur®. Bununla beraber yaygm periferik vazodilatasyon
ile kardiyak vendz doniiste anlamli derecede azalma olur. Bu iki
mekanizma beraber kardiyak arreste kadar ilerleyebilecek derin
bradikardilere neden olabilmektedir!®. Carpenter ve arkadaglari
yaptiklart bir calismada bazal KH 60 dk-1 altinda olan hastalarda
spinal anestezi sirasinda bradikardi gelisme riskinin 5 kat daha
fazla oldugunu bulmustur. Ayni ¢alismada ASA I geng erigkinlerde
ASA I ve 1V olan hastalara gére bradikardi gelisme olasiliginin
3 kata kadar daha fazla oldugu gosterilmistir'”. Pollard ve
ark.’nin yaptig1 calismaya gore ise spinal blokaj seviyesinin T6 ve
tizerinde olmasi bradikardi i¢in bagka bir risk faktoriidiir ®. Sonug
olarak spinal anestezinin bradikardiye neden oldugu mekanizma
tim ayrintilariyla bilinmemekle birlikte, en 6nemli basamagin
parasempatik sinir sisteminin aktivitesindeki artiy oldugu
distiniilmektedir. Bu nedenle vagal tonus artisi olan hastalarda bu
komplikasyonun goriilme ihtimali artmigtir 12,

Sedasyon amaci ile kullanilan deksmedetomidin ise analjezik
etkisi ve solunum depresyonu riskinin olduk¢a az olmasi ile
spinal anestezi sirasinda sikg¢a tercih edilir. Deksmedetomidin
etkilerini oe-adrenoreseptdr agonist Ozelligiyle gostererek,
spinal anestezi sirasinda hem motor hem de duyu blokajinin
stiresini uzatir. Beraberinde ilk analjezik ihtiyacina kadar gecen
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stireyi uzattigi da gosterilmistir!®. Fakat bu etkilerine bradikardi
riski de eslik eder. 2013’de yayimlanan bir meta analizde spinal
anestezi uygulanan hastalarda kullanilan deksmedetomidinin
atropin gerektiren bradikardi insidansini arttirdigi bulunmugtur@®.
Cocuklarda kardiyak elektrofizyoloji laboratuvarinda yapilan
bir ¢alismada ise deksmedetomidin kullanimimnin siniis ve AV
nodal fonksiyonunu baskiladigi bulunmus, siniis nodu refrakter
doénemini ve siniis donglisii uzunlugunu uzattigi gosterilmigtir',
Bu ve benzeri ¢aligmalarda kardiyak fonksiyon bozuklugu olan
hastalarda deksmedetomidin kullaniminda dikkatli olunmasi hatta
sinirlandirilmasi gerektigi vurgulanmistir.

Bizim vakamizda ise hastamizin spinal anestezi uygulamasinin
ardindan litotomi pozisyonuna alinmis olmast ve bununla
birlikte BMI: 33 kg.m? olmas1 blok seviyesini yiikseltmis ve T4
seviyesinin istiine ulagtirmis olabilir. Bu durumu 6nlemek tizere
hemoroidektomi cerrahisi igin Saddle blok teknigi tercih edilebilir.
Bununla beraber ASA II olarak degerlendirilen hastamiza sedasyon
amaciyla her ne kadar diisiik doz da olsa deksmedotimidin ile
sedasyon uygulanmis olmasi, bradikardi ve kardiyak arreste kadar
ilerleyen siirece katkida bulunmus olabilir.

SONUC

Spinal anestezi uygulamasina destek amacl sedasyon uygulamasi
icin deksmedetomidin kullaniminin, kardiyak hastaligi olanlar
oncelikli olmak iizere tiim hastalarda onemli Ol¢iide dikkat
gerektirdigi akilda tutulmalidir.
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ABSTRACT

Spinal anaesthesia is a frequently preferred neuraxial anaesthesia
method that can be used in various surgeries. However, although
rare, complications that can progress to cardiac arrest (CA) are
encountered. We aimed to present the development and subsequent
management of a cardiac arrest, which started with bradycardia,
in the recovery unit after haemorrhoid surgery. Our patient had no
systemic disease other than regulated hypertension.

The predisposing factors, especially dexmedetomidine sedation
combined with spinal anaesthesia are discussed. We concluded
that dexmedetomidine should be used very carefully, especially in
young ASA I patients with a basal heart rate (HR) below 60 bpm,
as well as in patients with cardiac disease, due to the increased risk
of the severe sympathetic blockade caused by spinal anaesthesia.

Keywords: Spinal anesthesia, Dexmedetomidine, Resuscitation

INTRODUCTION

Spinal anaesthesia is a neuraxial anaesthesia technique, usually
preferred due to its success rate, ease of performance, and
the patient comfort it provides. It is considered to have low
complication rates; however, it is not without. The most
severe of them is cardiac arrest®. The incidence reported in the
literature is 1.3-18 in 10,000, We aimed to present our patient
who had a cardiac arrest in the recovery room after completion
of haemorrhoid surgery under spinal anaesthesia combined with
dexmedetomidine sedation.

CASE

Our patient was a 66-year-old man with a BMI of 33 kg/m? He had
hypertension and was otherwise healthy, with an asymptomatic
nodule in the lung planned to be examined via biopsy (Figure
1A). In the preoperative evaluation, the laboratory findings were
within normal ranges, and ECG revealed normal sinus rhythm
with a heart rate of 80 bpm. On arrival to the operating room,
he received the recommended ASA monitoring consisting of
non-invasive blood pressure (NIBP), ECG, and SpO:, revealing
measures of 145/70 mmHg, 78 bpm, and 96%, respectively. In
a sitting position, at L3-4 level, 3.5 ml (17.5 mg) of hyperbaric
bupivacaine was administered without any complication using
a 25 G spinal cannula. Prior to surgical incision, a single dose
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of midazolam was administered intravenously and followed by
sedation with dexmedetomidine infusion at a rate of 0.2 mcg.
kg-1.h-1. The intraoperative systolic blood pressure was 110-140
mmHg, diastolic blood pressure was 50-60 mmHg, and the heart
rate was within 60-70 bpm. The surgical operation was performed
in a lithotomy position without any complications.

Figure 1A: The preoperative chest X-ray revealed the nodule
planned for elective biopsy and otherwise no pathology (A).

In the recovery room, the patient's level of consciousness was
slightly low, and the first hemodynamic measure of HR was
35 bpm, SpO: was 80%, and 0.5 mg intravenous atropine was
administered. However, in 15-20 seconds, the patient became
unconscious, and the ECG rhythm changed to asystole. After
calling for professional help and simultaneously starting chest
compressions combined with balloon-mask ventilation, adrenalin
was prepared. However, adrenalin was not ready for injection
before the two minutes of CPR was completed. Since the rhythm
analysis revealed sinus rhythm with a palpable pulse, adrenalin
was not administered. Spontaneus ventilation returned, as well.
The blood pressure was 110/70 mmHg. A large bore cannula for
fluid infusion and an arterial line for arterial blood gas analysis
was provided. The ABG revealed; pH:7.41, Na: 135 mmol.L"',
K: 4.4 mmol.L!, Ca: 1.15 mmol.L", PaO2: 101 mmHg, PaCO::
38 mmHg, Lactate: 1.2 mmol. L', HCOs: 24.5 mmol.L",
BE: 0.1 mmol.L"'. 12-lead ECG was sinus rhythm. Complete blood
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count, biochemical parameters, and cardiac enzyme were sent for
analysis. The upper extremity motor examination was 5/5, and the
pin-prick test revealed a block level of T4. After stabilization, the
patient was transferred to Post-Anaesthesia Care Unit (PACU).

In the PACU, the patient needed 5L.min-1 of oxygen
supplementation, and the chest X-ray revealed signs leading to
a diagnosis of pulmonary oedema (Figure 1B). In the follow-
up, oedema resolved, and the patient's need for oxygen ended.
The Department of Cardiology was consulted. Since the cardiac
enzyme parameters of 3 sequential measures at 4-hour intervals
were within normal ranges, and ECG was at normal sinus rhythm,
there was no additional recommendation other than examination
after hospital discharge. After a hospital stay for one day following
one day in PACU, the patient was discharged to home.

Figure 1B: The post-operative chest X-ray in PACU revealed
pulmonary oedema (B).

DISCUSSION

Spinal anaesthesia is a preferred technique in everyday practice
due to its ease of performance, inexpensive and easy-to-learn
nature, and high success rate®. Despite its relative safety, adverse
events may occur. Hypotension, bradycardia, urinary retention,
post-dural puncture headache, neurological complications may
be among those adverse events®. Cardiac arrest is a rare but
catastrophic complication. In two extensive retrospective studies,
seven cardiac arrest cases were reported over 10000 spinal
anaesthesia performances®”.

In the first years of spinal anaesthesia performances, the rise of
block levels or supplementary sedative drugs was thought to cause
suppression of respiration. However, the use of a pulse oximeter
during spinal anaesthesia showed that the SpO2 was not necessarily
dropping prior to cardiac arrest and that the cardiac arrest could
occur without respiratory depression or hypoxia. Furthermore, in
some cardiac arrest cases, it was reported that the SpO: level was
not below 90% *89),
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Despite the lack of data regarding the respiratory factors
constituting the cause of cardiac arrest, alternative etiological
factors were investigated. It was observed that the incidence
of bradycardia in cardiac arrest during spinal anaesthesia was
high®. Due to the cardiovascular effects of spinal anaesthesia, a
drop in blood pressure and central venous pressure may occur.
These effects, directly or indirectly, are related to the sympathetic
blockade caused by spinal anaesthesia. Sensory blockade at the T4
level may lead to a block in sympathetic innervation of the heart
(T1-T4), resulting in the rise of the vagal tonus and changes such
as negative inotropy, chronotropy, and dromotropy.

Additionally, cardiac venous return decreases due to extensive
peripheral vasodilation. These may constitute mechanisms for
severe bradycardia resulting in cardiac arrest'?. Carpenter et al.(')
reported that the risk of developing bradycardia during spinal
anaesthesia in patients with a basal HR of <60 bpm was five times
higher. In the same study, the risk was reported to be three times
higher in ASA 1 young adults than in patients of ASA 3 and 4V,
In a study by Pollard et al., another risk factor for bradycardia was
reported as the blockade level rising to or above T6®. Despite the
data, there is still no evidence for the mechanism. It is thought
that the most critical phase is the rise in parasympathetic activity,
which is why the risk of cardiac arrest in patients with high basal
vagal tone is higher®!2),

Dexmedetomidine is preferred for sedation during spinal
anaesthesia for its analgesic effect and low risk of respiratory
depression. Dexmedetomidine prolongs the motor and sensory
block duration during spinal anaesthesia with its a>-adrenoreseptor
agonist activity and prolongs the duration of need for the first
rescue analgesic'®. However, these effects may accompany the
risk of bradycardia. In a meta-analysis reported in 2013, the
risk of developing bradycardia necessitating the use of atropine
was higher in patients receiving dexmedetomidine during spinal
anaesthesia®. In a study addressing paediatric group patients in
the electrophysiology laboratory, dexmedetomidine was observed
to depress the sinus and AV node function and to prolong the
refractory period of the sinus node, as well as the duration of the
cycle™. The use of dexmedetomidine was recommended to be
with extreme caution or even restricted for patients with cardiac
dysfunction.

In our case, the sensory block level may have risen above T4 due
to the lithotomy position and a BMI of 33 kg.m™. In order to avoid
such adverse events, a saddle block may be considered. However,
despite a low dose of dexmedetomidine infusion, the presence of
o-adrenoreseptOr agonist activity with spinal anaesthesia may
have led to cardiac arrest in our ASA 2 patient.

CONCLUSION

The use of dexmedetomidine for sedation in patients under
spinal anaesthesia requires extreme caution due to a high risk
for bradycardia which may lead to cardiac arrest, especially in
patients with cardiac diseases.
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