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cause convulsion and severe
hypotension immediately
after spinal anaesthesia

for caesarean delivery:

a case report
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Abstract

Preoperative anxiety in patients under spinal anaesthesia may cause serious complications.
We report a case of combined transient convulsion and severe hypotension immediately after
spinal anaesthesia for caesarean delivery in a patient who presented with severe preoperative
anxiety. Our patient’s consciousness and blood pressure recovered normally without any sequel-
ae. However, preoperative anxiety can induce such complications, particularly in patients under
regional anaesthesia. Therefore, early detection and deliberate management for preoperative
anxiety are required for the patient’s safety and satisfaction.
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The advance of regional anaesthesia techni-
ques in caesarean delivery has decreased the
obstetric mortality rate and improved
patients’ safety.! However, regional anaes-
thesia may cause serious complications,
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such as cardiovascular collapse or seizures.>
Furthermore, because patients under
regional anaesthesia are alert, their anxiety
can be a critical problem in the periopera-
tive period. We report a case of a woman
who presented with sudden convulsions and
severe hypotension following spinal anaes-
thesia for caesarean delivery.

Case report

A 38-year-old woman (158 cm, 72 kg), at
37+ 1 weeks of gestational age was sched-
uled for caesarean delivery. The patient had
previously received caesarean delivery
because of preeclampsia. In this pregnancy,
the patient had been diagnosed with
pregnancy-induced hypertension and was
prescribed aspirin 100 mg once a day for
prevention of preeclampsia for 12 to
36 weeks. Blood pressure was not well
controlled during the week leading up
to surgery and was associated with overall
discomfort. Therefore, the surgery was per-
formed 2 weeks earlier than the planned
date. A preoperative laboratory test, includ-
ing Na™, K", Ca®", and Mg*", and chest
radiography were all within the normal
range, and electrocardiography showed
sinus tachycardia.

In the operating room, the patient was
monitored with three-lead electrocardiogra-
phy, pulse oximetry, and non-invasive
blood pressure monitoring. The initial
blood pressure and heart rate were 140/
80mmHg and 122 beats per minute
(bpm), respectively. Peripheral oxygen sat-
uration was 99%, with 2L/minute of
oxygen supplied via nasal prongs. Before
induction of anaesthesia, the patient had
rapid, shallow breaths and appeared to be
extremely anxious. However, considering
effects on the foetus, no anxiolytics were
used, and only verbal comment was provid-
ed. Spinal anaesthesia was performed in the
left lateral position at the third and fourth
lumbar intervertebral space with a 25-gauge

needle. After free flow of cerebrospinal fluid
was identified, 11 mg of hyperbaric bupiva-
caine was slowly administered intrathecally.

The patient was then placed in the supine
position, and initial sensory blockade was
assessed by the perception of cold sensation
using an alcohol-soaked sponge and by
detecting pain. Before this could be com-
pleted, the patient presented with sudden
onset of convulsions in the face and bilater-
al upper extremities for approximately 5 sec-
onds. She also showed a slightly decreased
mentality, but did not lose consciousness.
At that time, haemodynamic monitoring
showed the following values: blood pressure
of 55/31 mmHg, heart rate of 140 bpm, and
oxygen saturation of 99% on 2 L/minute of
oxygen. Immediately after detecting hypo-
tension, 500 mL of Hartmann’s solution
was infused, and 60 pg of phenylephrine
was administered intravenously. Despite
severe hypotension, the patient did not
show respiratory depression and the end-
tidal carbon dioxide concentration, which
was measured via a tight fitting facial
mask, was 17 mmHg. After 1 minute,
blood pressure was not measured, and
another 100 pg of phenylephrine was
administered. After 2 minutes of the
second  phenylephrine  administration,
blood pressure was 40/25 mmHg and the
heart rate was 130 bpm. Arterial catheter-
isation was then performed at the left bra-
chial artery for invasive blood pressure
monitoring, and a further 100 pg of phen-
ylephrine was administered intravenously.
Arterial blood gas analysis was immediately
performed and showed acute respiratory
alkalosis with a pH of 7.543, partial pres-
sure of arterial carbon dioxide (PaCO»,) of
25.4 mmHg, partial pressure of arterial
oxygen (Pa0O,) of 184.5 mmHg, and
bicarbonate concentration (HCOj3) of
43.1mEq/L. Arterial blood pressure
improved to 100/74 mmHg, with a heart
rate of 110 bpm, and peripheral oxygen sat-
uration was 100%. By this time, the patient
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was recovered and completely alert. After
the patient’s haemodynamic status was sta-
bilised, we rechecked the level of the senso-
ry blockade and achieved a T4 level of
sensory block. After discussion with the
surgeon, the operation finally began, and
a female neonate who weighed 3350 g was
delivered within 4 minutes following the ini-
tial skin incision. Despite severe maternal
hypotension, the neonate was healthy, and
the Apgar score was 7 at 1 minute and 9 at
5 minutes after birth. Maternal arterial
blood gas analysis that was performed
10 minutes after foetal delivery showed a
compensated respiratory alkalosis with a
pH of 7.414, PaCO, of 26.4 mmHg, PaO,
of 207.7mmHg, HCO3 of 16.5 mEq/L, and
base excess of —6.6 mEq/L. The blood glu-
cose level was 97mg/dL. We replaced the
nasal prongs with a partial re-breathing
mask, but arterial blood gas analysis after
20 minutes showed a pH of 7.425, PaCO, of
25.2mmHg, PaO, of 257.2 mmHg, HCO3
of 16.2 mEq/L, and base excess of
—6.6mEq/L. After the operation was com-
pleted, the patient was transferred to the
post-anaesthesia care unit. After caesarean
delivery, a consultation for neurological
evaluation of the transient convulsions
was provided, but no specific cause was
found. The mother and neonate were sub-
sequently discharged after 4 days without
any complications.

Because this is a case report, ethical per-
mission from the Institutional Review
Board was not mandatory. The patient
provided verbal consent for publication of
this report.

Discussion

In the present case, the patient presented
with a combination of convulsions and
severe hypotension. There may be several
possible causes for sudden onset of convul-
sions with slightly decreased mentality.
First, a patient’s preoperative anxiety can

cause symptoms, such as transient convul-
sion or syncope. Respiratory alkalosis
induced by hyperventilation can cause
dizziness, syncope, or even convulsive
disorders.®> Burden et al* reported
hyperventilation-induced unconsciousness
during labour of a healthy woman. Our
patient showed severe preoperative anxiety
before induction of anaesthesia, but no
anxiolytic was provided, except for some
verbal support. Preoperative anxiety may
be incrementally aggravated during an
entire period of induction of regional anaes-
thesia and surgical preparation. Because
our patient did not show complete loss of
consciousness, we suspected that the anxi-
ety induced hyperventilation, which caused
the convulsions, rather than any other
causes of seizure disorder. Second, cerebral
hypoperfusion resulting from systemic
hypotension may cause neurological symp-
toms. Severe hypotension following spinal
anaesthesia may explain the decrease in
mentality experienced by the patient.’
Aortocaval compression after a change in
position from the lateral decubitus to
supine position can aggravate post-spinal
hypotension, thereby causing deterioration
of consciousness due to secondary cerebral
hypotension following spinal anaesthesia in
caesarean delivery.® Third, neurotoxicity of
bupivacaine might have been a cause of the
convulsions.” However, in the present case,
the brief duration of the episode and the
other clinical symptoms (e.g., hyperventila-
tion and tachycardia) decreased the possi-
bility of bupivacaine neurotoxicity.
Although the patient had a history of
preeclampsia, she only  experienced
pregnancy-induced hypertension during
this pregnancy, and we followed her up
and provided continuous management.
Furthermore, in the present case, convul-
sion was accompanied by hypotension,
which offered less relation with the convul-
sion caused by eclampsia.
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Severe hypotension, combined with con-
vulsion in the present case, can occur in
spinal anaesthesia for caesarean delivery
because of a significant decrease in systemic
vascular resistance via sympathetic block-
ade, even in healthy parturients.® In pre-
eclampsia, persistent vasoconstriction also
depletes intravascular volume status and
may cause possible left ventricular dysfunc-
tion.” Furthermore, the use of high-dose
local anaesthetics, preoperative hypovole-
mia, and aortocaval compression by the
foetus can be associated with severe hypo-
tension after spinal anaesthesia in parturi-
ents.'™! A prophylactic  low-dose
phenylephrine infusion, fluid preloading,
and the use of a lower extremity compres-
sion device may reduce the incidence of
severe hypotension in spinal anaesthesia.™>'?
In the present case, we used 11 mg of bupi-
vacaine for spinal anaesthesia. Although
this might be considered as a relatively
high dose because an adequate level of
anaesthesia could be achieved with only 7
to 8 mg of bupivacaine, preoperative anxi-
ety also contributed to the severe hypoten-
sion. In  patients with  increased
preoperative anxiety, sympathetic activity
is exaggerated. Therefore, blockade of
such increased sympathetic activity can
cause marked hypotension after induction
of spinal anaesthesia.'® In addition to the
sympathetic blockade, intravascular
volume depletion also contributes to
severe hypotension, and sufficient intrave-
nous hydration before spinal anaesthesia
would provide a better outcome.

Preoperative anxiety may cause severe
complications associated with the central
nervous system or cardiovascular system.
Unfortunately, in the present case, preoper-
ative anxiety was not assessed, and was not
clearly correlated with complications.
However, by assessing preoperative anxiety
with a validated method, we can provide
adequate anxiety control before surgery
and also provide better anaesthesia.'?

A single dose of midazolam or fentanyl
before caesarean delivery can lower the
patient’s anxiety and have no adverse neo-
natal effects.">'® Even listening to music
before surgery may be helpful for reducing
stress-related  physiological  reactions.!”
Careful consideration for the patients’ anx-
iety is required in patients under regional
anaesthesia compared with those under
general anaesthesia.

Declaration of conflicting interest

The authors declare that there is no conflict
of interest.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or
not-for-profit sectors.

ORCID iD

Hyungseok Seo (® https://orcid.org/0000-0003-
4574-9122

References

1. Rollins M and Lucero J. Overview of anes-
thetic considerations for Cesarean delivery.
Br Med Bull 2012; 101: 105-125. DOI:
10.1093/bmb/1dr050.

2. D’Angelo R, Smiley RM, Riley ET, et al.
Serious complications related to obstetric
anesthesia:  the serious complication
repository project of the Society for
Obstetric  Anesthesia and Perinatology.
Anesthesiology 2014; 120: 1505-1512. DOI:
10.1097/ALN.0000000000000253.

3. Moon HS, Lee SK, Chung JH, et al.
Hypocalcemia and hypokalemia due to
hyperventilation syndrome in spinal anes-
thesia -A case report. Korean J Anesthesiol
2011;  61: 519-523. DOI:  10.4097/
kjae.2011.61.6.519.

4. Burden RJ, Janke EL and Brighouse D.
Hyperventilation-induced unconsciousness
during labour. Br J Anaesth 1994;
73: 838-839.


https://orcid.org/0000-0003-4574-9122
https://orcid.org/0000-0003-4574-9122
https://orcid.org/0000-0003-4574-9122

Moon et al.

5327

10.

11.

. Cyna AM, Andrew M, Emmett RS, et al.

Techniques for preventing hypotension
during spinal anaesthesia for caesarean sec-
tion. Cochrane Database Syst Rev 2006:
CD002251. DOI: 10.1002/14651858.
CD002251.pub2.

. Hasanin A, Soryal R, Kaddah T, et al.

Hemodynamic effects of lateral tilt before
and after spinal anesthesia during cesarean
delivery: an observational study. BMC
Anesthesiol 2018; 18: 8. DOI: 10.1186/
s12871-018-0473-0.

. Abrao J, Bianco Mde P, Roma W, et al.

Spinal myoclonus after subarachnoid anes-
thesia with bupivacaine. Rev Bras Anestesiol
2011; 61: 619-623, 339-340. DOI: 10.1016/
S0034-7094(11)70073-3.

. Langesaeter E and Dyer RA. Maternal hae-

modynamic changes during spinal anaesthe-
sia for caesarean section. Curr Opin
Anaesthesiol 2011; 24: 242-248. DOI:
10.1097/ACO.0b013e32834588cS5.

. Sharwood-Smith G and Drummond GB.

Hypotension in obstetric spinal anaesthesia:
a lesson from pre-eclampsia. Br J Anaesth
2009; 102: 291-294. DOI: 10.1093/
bja/aep003.

Arzola C and Wieczorek PM. Efficacy of
low-dose bupivacaine in spinal anaesthesia
for Caesarean delivery: systematic review
and meta-analysis. Br J Anaesth 2011; 107:
308-318. DOI: 10.1093/bja/aer200.

Butwick AJ, Columb MO and Carvalho B.
Preventing spinal hypotension  during
Caesarean delivery: what is the latest? Br J
Anaesth 2015; 114: 183-186. DOI: 10.1093/
bja/aeu267.

12.

13.

14.

16.

17.

Bishop DG, Cairns C, Grobbelaar M, et al.
Prophylactic phenylephrine infusions to
reduce severe spinal anesthesia hypotension
during Cesarean delivery in a resource-

constrained environment. Anesth Analg
2017; 125: 904-906. DOI. 10.1213/
ANE.0000000000001905.

Orbach-Zinger S, Ginosar Y, Elliston J,
et al. Influence of preoperative anxiety on
hypotension after spinal anaesthesia in
women undergoing Caesarean delivery. Br
J  Anaesth 2012; 109: 943-949. DOI:
10.1093/bja/aes313.

Kil HK, Kim WO, Chung WY, et al
Preoperative anxiety and pain sensitivity
are independent predictors of propofol and
sevoflurane requirements in general anaes-
thesia. Br J Anaesth 2012; 108: 119-125.
DOI: 10.1093/bja/aer305.

. Frolich MA, Burchfield DJ, Euliano TY,

et al. A single dose of fentanyl and midazo-
lam prior to Cesarean section have no
adverse neonatal effects. Can J Anaesth
2006; 53: 79-85.

Mokhtar AM, Elsakka AI and Ali HM.
Premedication with midazolam prior to
cesarean delivery in preeclamptic parturi-
ents: a randomized controlled trial. Anesth
Essays Res 2016; 10: 631-636. DOI:
10.4103/0259-1162.191117.

Kushnir J, Friedman A, Ehrenfeld M, et al.
Coping with preoperative anxiety in cesare-
an section: physiological, cognitive, and
emotional effects of listening to favorite
music. Birth 2012; 39: 121-127. DOI:
10.1111/5.1523-536X.2012.00532.x.



