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Abstract
Rationale: Amyotrophic lateral sclerosis (ALS) is a progressive neurodegenerative disease with the fatal course of muscle
weakness. The published experience of anesthesia management in the cesarean section with ALS parturient is scant.

Patient concerns: A 34-year-old woman was admitted to our center complaining of obvious dysphagia together with atrophy
and weakness of quadriceps at 24 weeks of her pregnancy. Cesarean was planned at 36 weeks’ gestation due to the rapid
deterioration of the mother.

Diagnoses: The results of neurological examination, electromyography and spinal magnetic resonance imaging suggested ALS
according to the EI Escorial World Federation of Neurology criteria.

Interventions: Ultrasound-guided transversus abdominis plane block with 0.6 minimum alveolar concentration sevoflurane was
used in this ALS parturient during her cesarean section procedure.

Outcomes: This anesthesia strategy successfully met the demands of the surgery, helped avoid prolonged ventilation and prevent
maternal respiratory complications.

Lessons: Transversus abdominis plane block with subanesthetic concentrations of sevoflurane can provide effective and safe
anesthesia in the cesarean section for a patient with ALS.

Abbreviations: ALS = amyotrophic lateral sclerosis, MAC = minimum alveolar concentration, TAP = transversus abdominis
plane.
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1. Introduction

Amyotrophic lateral sclerosis (ALS) is a relentlessly degenerative
disease of the motor ganglia in the anterior horn of spinal
pyramidal tracts.[1] ALS is exceedingly rare in women of
reproductive age, and pregnancy seems to do not have any
effect on the onset of ALS.[2] However, the clinical feature of ALS
in parturient is overt due to the increase of progestogens
activity.[3] Cesarean delivery has been reported in ALS patients,
but the published experience of anesthesia management is scant.
We describe the anesthesia procedure of cesarean delivery of a
woman developed ALS during pregnancy.

2. Case report

A34-year-old woman, G4P3 (3 alive children), at the thirdmonth
of her pregnancy this time, came to our hospital complaining
of mild dysphonia and stiffness of gait. No neurologic disorders
had been previously diagnosed in her family. The neurological
examination showed hyperreflexia at the lower limbs and the
electromyography provided evidence of acute and chronic
denervation in active muscle, considering the neurodegenerative
of the anterior horn cells of the spinal cord. Magnetic resonance
imaging of the spine suggested degenerative diseases. The
diagnosis was ALS under EI Escorial World Federation of
Neurology criteria.[4]
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Figure 1. (A and B) Approach of ultrasound-guided lateral transversus abdominis plane (TAP) blocks. Orange arrow line indicates the needle trajectory. EO=
external oblique, IO= internal oblique, SC=subcutaneous tissue, TA= transversus abdominis, TAP= transverse abdominis plane. (C) The outcome of pain and
satisfaction score in actual patient data. The satisfaction score was evaluated according to the Leiden Perioperative Care Patient Satisfaction Questionnaire. Visual
Analogue Scale (VAS) is recommended for the assessment of pain scores.
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The couple refused abortion confirmed by the gynecologist,
and abandoned medical supervision. At 24weeks, the patient
developed obvious dysphagia together with atrophy and
weakness of quadriceps, but no symptom of dyspnea appeared.
However, due to the rapid deterioration of the mother, cesarean
was planned primarily because of concerns about the potential
maternal risk at 36 weeks’ gestation. The patient received a brief
corticosteroid therapy aiming to accelerate the fetal lungs’
maturation. Ultrasound examination revealed that the fetus was
in good condition and the estimated fetal body weigh was 3000g.
Pulmonary function tests showed a decrease in both forced vital
capacity and forced expiratory capacity in the first second
(73.2% and 75.1%, of predicted values) indicating a mild
restrictive lung defect. There was no other abnormal physical or
laboratory finding.
The cesarean procedure took place on Jun 22, 2018.

Transversus abdominis plane (TAP) block combined with sub-
anesthetic concentrations of volatile anesthesia was planned. A
urinary catheter and a venous catheter were inserted in the
preparation room. ECG monitoring, noninvasive arterial blood
pressure, pulse oximetry, and capnometry were administered in
the operation room. The mother’s body weight was 57kg and
height was 157cm.
Before the surgery, bilateral ultrasound-guided TAP block was

performed by an experienced anesthetist using 15mL mixture of
bupivacaine 0.375% and lidocaine 1% on each side (Fig. 1A and
B). All the procedure was performed using aseptic technique.
Fifteen minutes later, no movement and feeling in response to
pain was tested in the area T9-T12 innervate. And, an incision
infiltration with 0.375% bupivacaine was also used to perfect the
analgesic effect. Before the operation start, the patient suddenly
Table 1

Respiratory and circulatory variables during the surgery.

Statistic/moment 0 min 5 min 10 min 15 min 20 min 25 min 3

HR, bpm 100 115 102 96 89 86
BP, mmHg 120/76 125/75 124/80 118/58 109/57 105/54 1
SpO2 (%) 96 99 99 98 99 99
RR, breath/min 18 16 16 16 16 15

BP=blood pressure, HR=heart rate, RR= respiratory rate, SpO2=pulse oximetry.

2

had anxiety and dysphoria. An intravenous bolus of ketamine
(0.5mg/kg) and propofol (1mg/kg) was applied for sedation
followed by the insertion of laryngeal mask to support the
airway. During the procedure, anesthesia was supported by
volatile anesthesia consisting of 1.5 vol% sevoflurane and 1 L/
min oxygen (minimum alveolar concentration, minimum alveo-
lar concentration [MAC] 0.6) administered by a volume-
controlled anesthesia ventilator via the laryngeal mask. The
obstetricians were satisfied with the anesthetic efficacy. Fifteen
minutes after skin incision, a normal male infant weighting 2720
g (Apgar scores of 9 at 1minute and 10 at 5minutes) was born.
Uterine contraction was good and the cesarean procedure lasted
30minutes, with a total blood loss of 300mL and fluid infusion of
1000mL sodium lactate Ringer injection.
The patient became responsive 20 minutes after the discontin-

uation of the volatile anesthetic, and was able to breathe
smoothly without the respirator. Because the patient was
evaluated to be capable to protect her airway, the laryngeal
mask was removed by the anesthetist (Table 1). Then she was
delivered into the intensive care units. The pain scores of the
mother were below 3 points in 48hours after the surgery. The
mother did not have any supplemental opioid analgesic
requirement in the ICU and was quite satisfied with the quality
of care (mean satisfaction score of 87.2%) according to the
Leiden Perioperative Care Patient Satisfaction questionnaire
(Fig. 1C). The patient discharged from our hospital 3days after
the surgery. The pulmonary function test 1week after discharge
did not show any worsen of the pulmonary function. At present
the patient is still alive in a stable condition with dysarthria and
weakness of the extremity. She was still able to walk with the aid
of stick. Her son is in good health.
0 min 35 min 40 min 45 min 50 min 55 min 60 min 70 min

104 89 85 88 86 88 84 82
10/67 100/47 120/52 125/57 104/56 110/67 108/65 100/43
99 99 99 99 99 99 99 99
15 14 14 14 14 14 14 16
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3. Discussion

Our report presents ultrasound-guided TAP block with sub-
anesthetic concentrations of volatile anesthesia provides effective
and safe anesthesia for cesarean section in a parturient with ALS.
Our team chose the TAP block with subanesthetic concentrations
of volatile anesthesia instead of neuraxial anesthesia as the
primary strategy not only considering the preexisting low back
pain of the parturient, but also the increased susceptibility of
spinal cord cells to the potential neuro toxic effects of local
anesthetics and the needle injury, both may risk maternal survival
time after the delivery.
Although vaginal and cesarean delivery have been both

reported in ALS patient,[5] cesarean section may be the best
choice. The probability of assisted delivery was greatly increased
due to the weakness of the profound motor weakness. Also, due
to progressive atrophy and weakness of respiratory muscles,
parturient with ALS may not be able to increase breathing
appropriately to meet the oxygen demand during labor.[6]

General anesthesia can also be chosen for caesarean delivery,
but has its risks in ALS patient population. Muscle relaxant is the
first question we should think about in general anesthesia
procedure, which may cause respiratory dysfunction and
prolonged ventilation because of susceptibilities of parturient
with ALS.[7] Xiao et al[6] and Jiao et al.[8] reported successful
cases which performed total intravenous anesthesia without
muscle relaxant for parturient with ALS undergoing cesarean
section. Slight volatile anesthesia of 1.5 vol% sevoflurane (MAC
0.6) was inhaled in our case instead of propofol based total
intravenous anesthesia mainly concerning the potential maternal
and fetal risks caused by high doses of propofol. Sevoflurane
recommend as a inhalation agent with rapid onset and recovery is
safe for mother and newborn of general anesthesia during
cesarean section.[9]

TAP blockwas often applied as a regional anesthesia technique
before the surgery for post-cesarean delivery analgesia. The
ultrasound-guided injection of local anesthetics targeting the
nerve roots of T9-L1 can provide a quite satisfied prepare for the
lower abdominal procedures. Using an ultrasound-guided
technique, the needle path can be in-plane with the plane of
the ultrasound which may aid accuracy and safety.[10] Regional
anesthesia offers various advantages because its ability to provide
sustained pain relief and to protect bulbar function. The dosing
strategy of mixture of bupivacaine 0.375% and lidocaine 1%, 15
mL per side mainly block the sensory nerves, but may not affect
the motor nerve causing the worsen of the respiratory function. It
is paramount to choose TAP block to help to relieve the pain intra
and post-operatively. And TAP block can also reduce the risks of
delayed respiratory depression due to rostral spread of
hydrophilic opioids like morphine and adverse effects on the
newborn to a large extent.[11,12]

Considering that TAP block may have no effect on visceral
pain, subanesthetic concentrations of volatile anesthesia (MAC
0.6) was used to block visceral pain and reverse rapidly. We used
laryngeal mask to support the airway to meet the increasing
oxygen consumption during the delivery. Laryngeal mask as the
second-generation supraglottic airway device with the benefits of
less stress response[13] and better physical and psychological
comforts[14] is safe in general anesthesia for cesarean section
without severe fetal compromise,[15] and it is easier to insert and
well tolerated in spontaneous breathing without muscle relaxant
than tracheal intubation. Because of the enough time of fasting
3

and water deprivation of this patient, the laryngeal mask
provided a safe airway and was removed quickly after operation
without causing pulmonary aspiration in our case. Stable
respiratory function after surgery to avoid additional respirator
support is also crucial for the outcome of ALS patient.[16] In brief,
the bilateral TAP block with slight volatile anesthesia provides a
smooth recovery after the surgery and a satisfying experience of
perioperative period. Furthermore, the pulmonary function test
showed no obvious decrease 1 week later, and both the mother
and baby are in a stable condition now.

4. Conclusions

This case presents a use of TAP block with subanesthetic
concentrations of volatile anesthesia for cesarean section in a
parturient with amyotrophic lateral sclerosis at 36 weeks’
gestation. This anesthesia strategy successfully met the
demands of the surgery, helped avoid prolonged ventilation
and prevent maternal respiratory complications. However, the
efficacy of our strategiesmay be affected by selection bias because
of the nature of case report. More report and research are still
warranted.
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