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Case Report

ABSTRACT

Total spinal anesthesia, while infrequent, may manifest during spinal anesthesia procedures. It is
typically characterized by a sudden hypotension, difficulty of breathing, rapidly increasing motor
block, loss of consciousness, dilated pupils, apnea, and in severe cases, cardiac arrest. Given its
rarity and profound impact on patients, it's crucial to document and report these uncommon and
potentially preventable incidents in clinical practice. We document an instance of unexpected
cardiac arrest subsequent to spinal anesthesia in a 45 years old male, ASA |. Fortunately, prompt
and appropriate cardiopulmonary resuscitative interventions led to successful resuscitation of the
patient. Subsequently, he underwent left inguinal hernia repair, experiencing a favorable post-
operative course and recovery. It is often associated with higher mortality. However, employing
suitable risk stratification, meticulous monitoring, and a well-organized management strategy can
lead to positive outcomes for these patients.
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1. INTRODUCTION

Since August Bier administered the first clinical
spinal anesthesia over a century ago, it has
become an indispensable component of modern
anesthesia practice. Widely adopted worldwide,
spinal anesthesia offers a swift, profound, and
predictable  block, characterized by a
straightforward administration process and a high
success rate. However, its utilization is subject to
contraindications, and patients should be
informed about potential complications
associated with its use.

“High neuraxial anesthesia is also a frequently
encountered issue, albeit rare, with the potential
for a complete spinal block, which represents a
life-threatening complication unless promptly
recognized and addressed” [1].

“Bradycardia and cardiac arrest during spinal
anesthesia are often characterized as very rare

and unexpected but are not uncommon
occurrences. In the literature, the reported
incidence of cardiac arrest during spinal

anesthesia (neuraxial blockade) ranges from 1.3
to 18 per 10,000 patients” [2-5].

We report a case of sudden unexpected cardiac
arrest of a young man, ASA 1, scheduled for left
inguinal hernia repair under a spinal anesthesia,
who was successfully revived after efficient and
timely management. This communication serves
to underscore the crucial significance of vigilant
monitoring and adherence to protocol-based
treatment in effectively managing sudden cardiac
arrest occurring under spinal anesthesia.

2. CASE PRESENTATION

We present the case of a 45 years old male with
no significant medical history or prior surgeries,
who was scheduled for a left inguinal hernia
repair.

The patient was seen in pre anesthetic
consultation. He was in good general condition,
his weight was 82 Kg, his height was 176cm, his
BMI was 26.4. He had no dyspnea at rest or
during exercise, no chest pain, his functional
capacity was > 4 METSs.

The cardiorespiratory examination was normal,
there were no heart murmurs. His vitals were
normal with BP 132/68 mmHg, HR 67Bpm,

respiratory rate 16 C/m and SpO2 98%. His
preoperative workup was normal, with a
hemoglobin level of 13.7 g/dl, normal renal
function, and others blood investigations were
unremarkable.

His ECG was also normal, with a regular sinus
rhythm, HR at 68 bpm, he had no conduction or
repolarization disorder. His frontal lung x-ray was
normal, with a cardiothoracic index < 0.5.

The patient was not taking any long-term
treatment, so he was classified as ASA |,
scheduled for a low-risk cardiovascular surgery.
Anesthetic plan was discussed and patient
consented for spinal anesthesia was advised
overnight fasting and premedicated with oral
midazolam.

The patient was admitted to the operating room,
shifted to operating table, was monitored with
heart rate 78 beats/min, electrocardiogram, non-
invasive blood pressure (BP) 120/78 mmHg, and
pulse oximetry with SpO2 at 99% in room air, An
intravenous access (18G cannula) was secured
and preloading was done using 500 ml of normal
saline solution.

Then the patient was positioned in a sitting
position, with all necessary aseptic measures in
place, spinal anesthesia was given by an
anesthetist at the level of the L3-L4 space, by
injection of 7.5mg of hyperbaric bupivacain, with
25micrograms of fentanyl as an adjuvant.

Five minutes after transitioning the patient to the
supine position, it was observed that the sensory
block level had reached T6.

Verbal contact was maintained with the patient,
who responded perfectly to the questions of the
anesthesiologist. The patient remained
hemodynamically stable and did not present a
post-spinal hypotension.

While  preparing the abdomen's  skin,
approximately 10 minutes after the subarachnoid
injection, and without any prodromal symptoms
the patient developed sudden bradycardia (heart
rate  <30/min).  Subsequently intravenous
atropine 0.5mg was administered. Intravenous
fluid was also given as rapid infusion.

Suddenly he becomes; apprehensive, had chest
heaviness, and he became apneic and
unresponsive with asystole.
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Immediately  cardiopulmonary  resuscitation
(CPR) was started with direct 1V injection of 1mg
of adrenaline, Induction was done, after pre
oxygenation, by Fentanyl (3ug/kg) Propofol
(2mg/kg) and Rocuronium (0,6mg/kg). Patient
was intubated without any incident and
ventilation initiated with 100% Oxygen.

After approximately 5 min of resuscitation effort,
the patient regained spontaneous circulation,
with the following parameters: heart rate (HR) 90
bpm with sinus rythm, Blood Pressure 110/74
mm Hg: vasoactive drugs were required to
ensure hemodynamic stability (noradrenaline
started at 0.2ug/kg/min), and SpO2 -99%).
Intraoperative Arterial blood gas analysis [ABG-
pH-7.414, pCO2-38, pO2 -103], and serum
electrolytes were normal. General anesthesia
was maintained only with sevoflurane 0,8-1,2
vol%.

In a joint decision, the surgical team and the
anesthesiologist opted to delay the surgical
procedure by 2 hours until the spinal effects
regress.

Then he was operated as planned and the
remainder of the anaesthetic course was
uneventful.

The patient was transferred to the intensive care
unit (ICU) at the end of the procedure, intubate
and put on a ventilator for further management,
with the following parameters: HR 98 bpm, sinus
rhythm, BP 120 x 70 mmHg, SpO2 98%, EtCO2
30 mmHg, receiving vasoactive drugs
(noradrenaline), sedated, and with miotic pupils.

Approximately 24 hours after admission to the
ICU, Trans thoracic echography, Postoperative
electrocardiogram and cardiac enzymes were
unremarkable. The patient was extubated
successfully and maintained the hemodynamic
parameters up to a discharge from the ICU to the
ward the next day.

3. DISCUSSION

“According to the literature review, total spinal
anesthesia can manifest during a range of
regional anesthesia methods, such as epidural
anesthesia, spinal anesthesia, caudal
anesthesia, paravertebral block, interscalene
brachial blocks, stellate ganglion block, and other
techniques performed near the vertebral column.
Clinical signs typically encompass sudden
hypotension, rapid onset of motor block, difficulty

of breathing, unconsciousness, dilated pupils,
apnea, and in severe instances, cardiac arrest”
[6,7].

While spinal anesthesia is generally considered
safe, it can potentially lead to complications, with
cardiopulmonary arrest being the most severe,
albeit uncommon [8,9].

“The two largest prospective studies aimed at
assessing the incidence of complications during
spinal anesthesia documented two arrests
among 1,881 patients and 26 arrests among
40,640 patients, resulting in an overall incidence
of seven arrests per 10,000 (0.07%) spinal
anesthetics” [10,11].

Although regional anesthesia typically carries
lower rates of morbidity and mortality, it can still
pose troubling or even life-threatening risks. One
particularly feared complication is total spinal
anesthesia, marked by the inadvertent upward
diffusion of local anesthetic agents into the
subarachnoid space, impacting the brainstem
and cranial nerves, ultimately leading to loss of
consciousness.

There are several factors that contribute to total
spinal anesthesia and that might be considered
in order to reduce this risk: [12].

1. Drug factors

a. Block height more dependent on dose than
volume (higher dose gives higher risk)

b. Baricity — cephalad spread easier to
control with hyperbaric solution

c. Prior drug administration - such as
epidural local anaesthetic diffusion
(unrecognised/sub-clinical  block gives
higher risk)

2. Patient factors

a. Body morphology - higher BMI or

abdominal girth (including pregnancy) may
reduce thecal volume and increase the risk
of high block

b. Anatomical or pathological factors -
compressed thecal sack (epidural fluid &
dilated vessels), spinal canal abnormality
can give higher risk

3. Technique factors

a. Higher lumbar insertion may increase final
block height
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b. Position at and following injection — sitting
may minimise cephalad spread

c. Spinal needle — finer gauge and cephalad
direction of needle hole may increase risk
of higher block

Several risk factors (as outlined in Table 1) have
varying degrees of influence on the incidence of
severe bradycardia and cardiac arrest during
spinal anesthesia. Carpenter et al. [13] found that
a baseline pulse rate of less than 60 bpm was
linked to a fivefold increase in the likelihood of
developing moderate bradycardia during spinal
anesthesia. Typically, younger patients exhibit
strong vagal tone, with ASA physical status |
patients showing a threefold increased risk of
moderate bradycardia under spinal anesthesia.
Additionally, current treatment with beta-blockers
or a block height above T6 were identified as
significant risk factors for bradycardia in this
study. Others have reported that patients under
the age of 50 and those with first-degree heart
block also face an increased risk of moderate
bradycardia during spinal anesthesia.

A single risk factor from Table 1 does not make it
certain that a patient will experience severe
bradycardia or cardiac arrest. “However, The
presence of two or more of the listed factors may
indicate a high risk for bradycardia and cardiac
arrest during spinal anesthesia in these patients”
[14].

Patients frequently present various clinical
symptoms before complete spinal block, which
often depend on the distribution level of local
anesthetic agents. “Hypotension, with or without
bradycardia, is a result of venous and arterial
vasodilation, causing diminished venous return,
cardiac output, and systemic vascular resistance,
as well as direct blockade of cardioaccelerating
fibers (T1-T4)” [15,16]. Mild dyspnea is frequently
reported, attributed to the inhibition of abdominal
and intercostal respiratory accessory muscles

(T1-T12), Additionally, sensations of numbness
or weakness in the arms, shoulders, and trunk
(C5-T1) may be experienced.

“‘Following these, patients may experience
nausea, with or without vomiting, attributed to
cerebral hypotension, respiratory arrest due to
diaphragmatic paralysis (C3-CbH), and
involvement of the brainstem” [15,17]. “In certain
instances, cardiac arrest may follow, either due
to hypoxemia and hypotension or unopposed
vagal dominance” [17,18].

The management is based on symptomatic
treatment  with  effective  cardiopulmonary
resuscitation, External cardiac massage should
be started as soon as possible according to the
recommendations. Mechanical ventilation is
usually performed in controlled assisted
ventilation mode.

Table 1. Risk factors for bradycardia and
cardiac arrest during spinal anesthesia

Age < 50 years

Baseline heart rate <60/min

ASA physical status | and Il

Use of beta blockers

Sensory level blockade above T6
Prolonged PR interval
Vagotomia

NOoO ok, WNBE

Early detection is crucial, as the advancement of
the block can be managed by adjusting the
patient's positioning. In the event of total spinal
anesthesia, placing the patient in a
Trendelenburg position can enhance venous
return and improve cardiac output. However, if
the patient experiences a high spinal (as
opposed to a total spinal), the Trendelenburg
position is not advisable as it may
exacerbate the block, potentially leading to a
total spinal.

Table 2. Management strategies for bradycardia and cardiac arrest during spinal anesthesia

Prevention Treatment of Bradycardia Management of
Mild to moderate Severe associated factors
bradycardia (HR 30-60/min)- bradycardia or
stepwise escalation of cardiac arrest
therapy

Maintaining Ephedrine 25-50mg, IV Early administration Patient repositioning

adequate preload
Prompt replacement
of fluid and blood
loss

Vigilant during
patient positioning

Epinephrine 0,2-0,3mg, IV

of epinephrine
known to improve
outcome

Avoid surgical
manipulation
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“Sedation and mechanical ventilation should be
sustained until signs of block regression emerge,
indicated by sufficient spontaneous respiratory
function and stable hemodynamic parameters”.
[19,20,21,22,23].

Specific strategies to anticipate and prevent
severe bradycardia and cardiac arrest during
spinal anesthesia are outlined in (Table 2) [10].

Precautionary measures should be taken during
the administration of spinal anesthesia to prevent
such dramatic occurrences: [12]

- Consider the level (and hence the dose of
local anesthetic) required for surgery.

- Patient Position: Block height may be
manipulated for up to 30 minutes with
hyperbaric local anesthetic drugs.

- Patient Characteristics: “In susceptible
patients, such as those in obstetrics, with
short stature, advanced age, or obesity, it
is advisable to reduce the volume of local

anesthetics injected to decrease the
incidence of high neuraxial blockade”
[24].

- Technique: Take into account the effects of
injection speed and Avoid excessive
backflow.

- If performing spinal anesthesia after an
epidural, dose reduction may be necessary
based on the existing block level
(reductions to 1-1.5 ml of local anesthetic
have been suggested after failed epidural
top-up); there is no clear consensus on
this.

4. CONCLUSION

Although uncommon, the occurrence of total
spinal anesthesia can have fatal consequences.
it's crucial to implement precautionary measures
during the administration of regional anesthesia
for  high-risk  patients, prioritizing early
identification and immediate intervention.

COMPETING INTERESTS

Authors have declared that

interests exist

no competing

CONSENT

As per international standards or university
standards, patient(s) written consent has been
collected and preserved by the author(s).

ETHICAL APPROVAL
As per international standards or university

standards written ethical approval has been
collected and preserved by the author(s).

COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES

1. Rollins M, Lucero J. Overview of

anesthetic considerations for Cesarean
delivery, Br. Med. Bull. 2012;101(1).

2. Sandra |, Kopp, MD, Terese T, Horlocker,
MD, Mary Ellen Warner, MD, Hebl J,
Vachon C, Schroeder dr,gould ab jr,et al :
Cardiac arrest during neuroaxial
anesthesia : Frequency and predisposing
factord associated with survival . Anesth
Analg. 2005;100:855-65.

3. Elnaggar MR, Zeid AESA, Elhadary GK,
Ahmed RM. Predictors and Outcome of in-
Hospital Cardiac Arrest Patients in
Emergency Department Suez Canal
University Hospitals. Cardiology and
Angiology: An International Journal. 2022;
11(4):282-294.
Available:https://doi.org/10.9734/ca/2022/v
11i4284

4. Kanwal T, Homer A, Saghir A, Khan AS,
Zulfigar N. Comparison of Early Hospital
Outcome in Early Versus Delayed (2 Vs. 8
Hours) Oral Feeding in Females after
Cesarean  Section Under Regional
Anesthesia. Asian Journal of Research in
Surgery. 2023;6(2):377-384.
Available:https://journalajrs.com/index.php/
AJRS/article/view/183

5. Tetzlaff JE, Dilger JA, Kodsy M, Al-
Bataineh J, Yoon HJ, Bell GR. Spinal
anesthesia for elective lumbar spine
surgery. Journal of clinical anesthesia.
1998;10(8):666-9.

6. BB. Gutsche, ED50 and ED95 of
intrathecal hyperbaric bupivacaine
coadministered with opioids for cesarean
delivery, Surv. Anesthesiol. 2005;49:21—
22.

7. FN. Turner RD. Shih I. Fishman DP.
Calello JJ. Solano, Total spinal anesthesia
following an interscalene block treated with
intravenous lipid emulsion, Cureus. 2019;
11.

322


https://doi.org/10.9734/ca/2022/v11i4284
https://doi.org/10.9734/ca/2022/v11i4284
https://journalajrs.com/index.php/AJRS/article/view/183
https://journalajrs.com/index.php/AJRS/article/view/183

10.

11.

12.

13.

14.

15.

Bendamia et al.; Asian J. Case Rep. Surg., vol. 7, no. 1, pp. 318-323, 2024; Article no.AJCRS.117990

Kumari A, Gupta R, Bajwa SJS, Singh A.
Unanticipated cardiac arrest under spinal
anesthesia: an unavoidable mystery with
review of current literature. Anesth Essays
Res. 2014;8:99-102

Limongi JA, Lins RS. Cardiopulmonary
arrest in spinal anesthesia. Rev Bras
Anestesiol 2011;61:110-20.

Tarkkila PJ, Kaukinen S. Complications
during spinal anesthesia: a prospective
study. Regional Anesthesia and Pain
Medicine. 1991;16(2):101-106.

Auroy Y, Narchi P, Messiah A, Litt L,
Rouvier B, Samii K. Serious complications
related to regional anesthesia: results of a
prospective survey in France. The Journal
of the American Society of
Anesthesiologists. 1997;87(3):479-486.
Bruce Newman, Complete spinal block
following spinal anesthesia, Anesthesia
Tutorial of the week 180, Accessed online
24" may 2010

Carpenter RL, Caplan RA, Brown DL, et al.
Incidence and risk factors for side effects
of spinal anesthesia. Anesthesiology.
1992;76:906-16.

Dyamanna DN, Kumar S, Zacharia BT.
Unexpected bradycardia and cardiac arrest
under spinal anesthesia: case reports and
review of literature. MEJ Anesth. 2013;22
(1):121-4.

LM. Dijkema HJ. Haisma, Case report—
Total spinal anaesthesia. Update in
Anaesthesia. 2002;14.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Newman B. Complete Spinal Block
Following Spinal Anaesthesia Anaesthesia
Tutorial of the Week 180 24th May;
2010.

Pollard JB. Cardiac arrest during spinal
anesthesia: common mechanisms and
strategies for prevention, Anesth. Analg.
2001;92:252-256.

Chan YK, R. Gopinathan, R. Rajendram,
Loss of consciousness following spinal
anaesthesia for Caesarean section, Br. J.
Anaesth. 2000;85:474-476.

Rollins M, J. Lucero, Overview of
anesthetic considerations for
Cesarean delivery, Br. Med. Bull
2012;101.

Sivanandan S, A. Surendran, Linical A,
Obstet. Anaesth. 2019;22.

Dyer RA, et al., Prevention and treatment
of cardiovascular instability during spinal
anaesthesia for caesarean section, South
Afr. Med. J. 2004;94:367-372.

Guterres AP, M.J. Newman, Total spinal
following labour epidural analgesia
managed with non-invasive ventilation,

Anaesth. Intensive Care. 2010;38:373-
375.
Vasco M. Obstetric anaesthesia in

resource limited settings, Obstet. Anaesth.
2019;5.

Javed S, S. Hamid F. Amin KT. Mahmood,
Spinal anesthesia induced complications in
caesarean section-A review, J. Pharm. Sci.
Res. 2011;3:1530.

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/117990

323


https://www.sdiarticle5.com/review-history/117990

