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ORIGINAL ARTICLE

Objective: To identify available scientific evidence in the national and 
international literature on spinal anesthesia in pregnant women with 
COVID-19. Methods: Integrative literature review, carried out between 
March and June 2022, in the VHL, PubMed, LILACS, SciELO and 
Google Scholar databases, based on the following descriptors: “High-
risk pregnancy and anesthesia and COVID-19” and “Pregnancy and 
anesthesia and COVID-19”, in Portuguese, English and Spanish. 
Results: The corpus of this study consisted of a total of 12 studies, 
out of the 167 initially screened, which denote the feasibility of spinal 
anesthesia as a preferred alternative in pregnant patients affected by 
COVID-19. Conclusion: Spinal anesthesia is safe in asymptomatic 
patients or with little or moderate symptoms. If the patient is not in a 
critical condition or is gradually worsening, it is advisable to wait at least 
ten days (quarantine period) for delivery.

Keywords: Pregnancy; Anesthesia; COVID-19.

ABSTRACT

http://orcid.org/0000-0001-5619-5941
http://orcid.org/0000-0002-4658-801X
http://orcid.org/0000-0002-3407-8151
http://orcid.org/0000-0002-9984-0100
http://orcid.org/0000-0002-5535-6288
http://orcid.org/0000-0002-8493-8842


Raquianestesia em mulheres com COVID-19

Rev Med Minas Gerais 2023; 33: e-e33111

2

Introduction

Among the Sustainable Development Goals (SDGs) 
of the 2030 Agenda of the World Health Organization 
(WHO), the objective related to improving the health 
conditions of the population stands out: “Ensure healthy 
lives and promote well-being for all, at all ages”. The Research 
Agenda of the Ministry of Health (APPMS) also ensures, in 
its priority axes, Axis 06 - Communicable Diseases - and 
Axis 14 - Maternal and Child Health.

These priorities have gained even greater notoriety with 
the Covid-19 pandemic. At the beginning of December 
2019, a series of cases of atypical pneumonia were noticed in 
Wuhan/China, when a virus from the Coronaviradae family, 
initially named 2019-nCoV, was isolated. From the growing 
increase in cases, new studies named it SARS-CoV-2 (Severe 
Acute Respiratory Syndrome-Coronavirus-2) and the 
disease as COVID-191. This exponential increase in new 
cases forced the WHO to decree, in March 2020, pandemic 
situation2.

Although we know that tidal volume progressively 
increases throughout pregnancy, vital and inspiratory 
capacities change little. On the other hand, we observed a 
progressive decrease in functional residual capacity due to 
the elevation of the diaphragm by uterine enlargement3. 

Dyspnea in pregnant women is multifactorial, including 
subjective aspects, but the increased demand for oxygen 
creates a borderline environment for the risk of maternal-
fetal hypoxia3,4. In this scenario, external conditions of a 
hemodynamic or respiratory nature are more serious when 
compared to the non-pregnant population.

The advent of SARS-CoV-2 infection can worsen the 
respiratory function of pregnant women and sometimes 
require the rapid installation of measures that improve lung 
performance and safeguard the mother and the fetus. In this 
context, termination of pregnancy by cesarean section is 
necessary, using two alternatives of anesthesia, which can be 
general anesthesia or neuraxial blocks (epidural anesthesia, 
spinal anesthesia or both). As a rule, neuraxial block is the 
anesthesia of choice in routine situations, as it reduces the 
mother’s recovery period, in addition to maximizing the 
management and efficiency of operating rooms. Another 
justification for choosing neuraxial blockade is the possibility 
that this anesthesia does not require an airway approach, 
which is considered an additional risk factor for pregnant 
women. Additionally, the optimization of respiratory 
function is expected2.

In the initial period of the pandemic, several authors 
suggested neuraxial anesthesia as the anesthesia of choice 
for cesarean delivery. Several advantages were listed for 

Introdução: Na gestação, ocorrem profundas alterações na função 
respiratória. O advento da infecção por SARS-CoV-2 pode piorar a 
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e “Gravidez e Anestesia e COVID-19”, nas línguas portuguesa, inglesa 
e espanhola. Resultados: O corpus deste estudo foi composto por 12 
artigos, dos 167 inicialmente selecionados, os quais denotam a viabilidade 
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this option: avoiding aerosol formation and cross-infection 
during airway management, improving birth conditions 
and Apgar scores at 1st and 5th minutes5-9. Spinal anesthesia 
is more advantageous in pregnant women with COVID-19 
compared to epidural anesthesia, as it allows the rapid 
restoration of selective anticoagulation (part of the treatment 
in the acute phase of COVID-19), with a lower probability 
of spinal hematoma10.

General anesthesia is reserved for carefully selected 
cases, especially in critically ill pregnant women, when it is 
impossible to perform neuraxial block or the patient refuses 
to receive neuraxial anesthesia, among other reasons11. A 
recent study continues to recommend neuraxial anesthesia 
as a priority choice12, although there is no evidence on 
which of the two neuraxial anesthesia (epidural or spinal) is 
the most indicated.

Based on the above, the objective was to identify 
available scientific evidence in the national and international 
literature on spinal anesthesia in pregnant women with 
COVID-19.

Methods

This is an integrative literature review, carried out between 
March and June 2022, based on the following research 
question: “What is the available scientific evidence in the 
national and international literature on spinal anesthesia in 
pregnant women with COVID-19?”. Therefore, the PICO 
strategy was used to define the search parameters:

•	 Patient: Pregnant women with COVID-19;
•	 Intervention - Spinal anesthesia: description of the 

type and gauge of spinal anesthesia needles used, 
local anesthetics and adjuvants used;

•	 Comparation: None;
•	 O (Outcomes) - Pregnant women: Age (years old), 

Gestational Age (weeks), Delivery: Primiparous or 
Multiparous, Coexisting Disorders, Intraoperative 
Adverse Events, ICU Admission, ICU Admission 
(days), Mortality Rate, Type of needle used, Gauge 
of needle used, Local anesthetic used, Puncture 
space, Adjuvant used; Newborns: Number of 
newborns, Apgar at 1st and 5th minutes, ICU 
admission, Neonatal ICU admission (days) and 
Mortality Rate.

The following electronic databases were searched: VHL, 
PubMed, LILACS, SciELO and Google Scholar. The 
research was carried out based on the inclusion criteria: 
articles published in Portuguese, English and Spanish, 
accessible in the chosen databases, without limitation as to 
the date of publication; articles on anesthesia in pregnant 
women undergoing cesarean delivery with spinal anesthesia 
and infection by COVID-19. The design of this integrative 
review was based on PRISMA 2020.

The research was carried out in the databases, based 
on the following descriptors: “High-risk pregnancy and 

anesthesia and COVID-19” in the VHL; “((Pregnancy, 
High-Risk) AND (COVID-19)) AND (Anesthesia)” on 
PubMed; “Embarazo de Alto Riesgo AND Anestesia AND 
COVID-19 at LILACS; and (Pregnancy, High-Risk) 
AND (Anesthesia) AND (COVID-19) on SciELO. In 
order to make sure that all possibilities had been reached, 
the search was expanded with the following descriptors: 
“Pregnancy and Anesthesia and COVID-19” in the VHL; 
“((Pregnancy) AND (Anesthesia)) AND (COVID-19)” 
on Pubmed; “Embarazo AND Anestesia AND Covid-19 
at LILACS; “(Pregnancy) AND (Anesthesia) AND 
(COVID-19)” on SciELO. A search was also carried out 
through Google Scholar. The primary inclusion criterion 
was the description of drug doses and the type of needle 
used during anesthesia. 

The research involved five researchers. The 
identification phase was performed by GSP and GBR, 
responsible for selecting the studies for full reading. The 
studies were initially selected by reading the abstracts. 
If the abstract was not clear, reading the article in full 
was adopted as a strategy. Two articles were excluded 
from the study because they were written in Mandarin. 
The selections were compared and no discrepancies 
were found. If necessary, a third member (senior 
anesthesiologist – EJY) would be responsible for deciding 
whether or not to include the studies. After this initial 
process, a thorough reading of all studies was performed 
in order to make them eligible and/or not. 

In the next phase, the risk of bias was measured using 
the ROBINS-I tool13. Two researchers were responsible for 
the quality assessment: (senior anesthesiologist – EJY) and 
a Doctor Professor of Infectious Diseases (Prof. Dr. AVS). 
There was no disagreement in the measurement of risk of 
bias. If any discrepancies were found, the decision would 
be taken by the experienced postgraduate coordinator at the 
Franciscan University (Prof. Dr. DSB).

Data from the included studies were grouped, when 
possible, and processed using the SPSS v.28 program (IBM, 
USA) by Prof. Dr. CTM.

In Figure 1, a flowchart of the included and excluded 
studies is shown, based on the previously established criteria.

Results

Of the studies screened, only 12 met the proposed 
inclusion criteria, as shown in Table 1, below. In Table 
2, the demographic data are presented, while in Table 
3 the needles and drugs used are described. In Table 
4, data on newborns are presented, and in Table 5 the 
assessment of the risk of bias. The measurement of 
bias was performed only in four (4) of the 12 selected 
articles, due to the fact that they were studies carried 
out with several patients. 

Table 6 shows the type of needle, needle gauge and 
puncture space adopted, in addition to the dose of 
local anesthetic established through mean and standard 
deviation.
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Figure 1. Flowchart of included and excluded studies. Source: Research database.

DISCUSSION
Several studies have demonstrated the possibility of 

performing spinal anesthesia with good results. All of them 
have biases, due to the fact that they are non-randomized 
studies. In the measurement performed using the ROBINS-I 
method, all studies had initial biases, as shown in Table 5. 
Materials (needles) and drug doses varied. 

Due to the dynamics of the COVID-19 pandemic, 
prospective studies with spinal anesthesia are not 
recommended, both for ethical and logistical reasons. 
The ethical reason rests on the very characteristic of the 
health area, that is, preventing disease by physical and/or 
pharmacological means. Thus, a double-blind randomized 
clinical trial without clear benefit is not feasible to be carried 
out, as patients could not be intentionally exposed to the 
virus, as long as they and their treating physicians are not 
informed about the presence or absence of the infection. 
The second ethical questioning would be the exclusion of 
women in relation to the treatments offered, incurring the 
risk of death or loss of the fetus. The logistical reason is 
based on the drastic decrease in cases since the advent of 

specific vaccines against COVID-19, making it difficult 
to recruit suitable patients for the study, in order to have 
a sufficient number of patients for statistical significance. 
Therefore, science will depend on cohort studies performed 
retrospectively to reveal results and definitively propose 
recommendations.

None of the studies evaluated described the use of 
specific vaccines for COVID-19 in the pregnant women 
studied, even in those carried out in 2021, considering that 
the patients were already available in that period. Article A1 
described, in its study, the hospitalization of two patients in 
the Intensive Care Unit, one due to puerperal hemorrhage 
and being discharged to the rooming-in after two days and 
the other who had been previously hospitalized. In this one, 
cesarean delivery was performed with spinal anesthesia and 
high-flow nasal cannula, and two days later the patient was 
intubated due to hemodynamic instability, with difficulty 
in maintaining oxygenation, and death on the fourth 
postoperative day. Of the 31 patients with confirmed 
COVID-19 infection, four had more severe symptoms 
(dyspnea and shortness of breath) and only one was on 
oxygen14.
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Table 1. Studies eligible for inclusion.

Author Title Year

A1 Ababneh et al.14
Perioperative outcomes in COVID-19 obstetric patients 

undergoing spinal anesthesia for cesarean section: a prospective 
observational study

December 2021

A2 Arslan et al.15 
Clinical characteristics and hematological parameters associated 
with disease severity in COVID-19 positive pregnant women 

undergoing cesarean section: a single-center experience
November 2021

A3 Jan et al.16 Elective cesarean section in obstetric COVID-19 patients under 
spinal anesthesia: a prospective study May 2021

A4 Karasu et al.17
Our anesthesia experiences in COVID-19 positive patients 

delivering by cesarean section: a retrospective single-center cohort-
study

May 2021

A5 Hani et al.18 Successful anesthetic management in cesarean section for pregnant 
woman with COVID-19 June 2020

A6 Du et al.19
Anesthesia and protection in an emergency cesarean section for 
pregnant woman infected with a novel coronavirus: case report 

and literature review
May 2020

A7 Harenberg et al.20 Anesthesia considerations of a pregnant woman with COVID-19 
undergoing cesarean delivery: a case report August 2020

A8 Abourida et al.21 Management of severe COVID-19 in pregnancy July 2020

A9 Batistaki et al.22 Lessons learned from first case of cesarean delivery in a 
COVID-19 positive parturient in Greek region July 2020

A10 Chhabra et al.23 Anaesthetic management of a COVID-19 parturient for cesarean 
section – case report and lessons learnt May 2020

A11 Martínez-Santos et al.24 Planificación y manejo anestésico para cesárea em gestante com 
neumonía por SARS-CoV-2 September 2020

A12 Yeung et al.25 Anaesthesia in a patient with COVID-19 undergoing elective 
lower segment caesarean section: a case report June 2021

Source: Research database.

Article A2 revealed the occurrence of death in four 
patients, for which the risk factors were analyzed: the first 
patient had obesity, diabetes mellitus and hypertension; 
another one had autoimmune thyroid disease; the third one 
had macrophage activation syndrome with COVID-19; and 
the fourth patient had no identifiable risk factors15.

Article A3 describes the occurrence of severe symptoms 
in five patients, whowere offered oxygen through a high-
flow cannula or by non-invasive ventilation, whose 
process was maintained during cesarean delivery. In the 
postoperative period, two patients improved rapidly, while 
another three progressed to more severe disease, requiring 
intubation in one patient, who died on the seventh day after 
cesarean section. It should be noted that the author excluded 

from the study patients who required emergency cesarean 
delivery, unlike the two previously mentioned studies (A1 
and A2). Thus, the COVID-19 mortality rate was also lower 
(0.87 vs. 3.22 and 3.6%)16.

Article A4 described the death of a patient who had 
preeclampsia as a comorbidity and who required ICU 
admission due to severe dyspnea. The patient was operated 
on the same day of admission, under general anesthesia, and 
died 10 days after surgery17.

Article A7 describes the course of a patient with morbid 
obesity and gestational diabetes mellitus, who underwent 
cesarean delivery with spinal anesthesia. At the time of the 
anesthetic procedure, the patient still maintained acceptable 
physiological standards (blood pressure of 153/79mmHg, 
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Table 3. Characteristics of spinal anesthesia performed.

Needle type Needle Gauge Local anesthetic Puncture space Adjuvant

A1 Pencil tip 
needle 25 10mg of 0.5% hyperbaric 

bupivacaine L3-L4 20µg of fentanyl

A2 Quincke 26 12.5-15mg of 0.5% hyperbaric 
bupivacaine NI NI

A3 NI 27 14mg of 0.5% hyperbaric 
bupivacaine L4-L5 NI

A4 NI 25 10mg of 0.5% hyperbaric 
bupivacaine L3-L4 or L4-L5 20µg of fentanyl

A5 NI 25 12.5mg of 0.5% hyperbaric 
bupivacaine L4-L5 No

A6 Pencil tip 
needle 25 1.125mg of 0.75% ropivacaine L3-L4 No

A7 Pencil tip 
needle 24 12mg of 0.75% bupivacaine L3-L4

15µg of fentanyl
0.15mg of 
morphine

A8 NI NI 10mg of bupivacaine NI 25µg of fentanyl 
0.1mg of morphine

A9 NI NI 1.35mg of 0.75% ropivacaine L3-L4 20µg of fentanyl

A10 Quincke 23 9mg hyperbaric bupivacaine L3-L4 20µg of fentanyl

A11 NI NI 9mg of 0.5% hyperbaric 
bupivacaine NI 10µg of fentanyl

0.2mg of morphine

A12 Pencil tip 
needle 25 11mg hyperbaric bupivacaine L3-L4

20µg of fentanyl
0.15mg of 
morphine

Source: Research database.

HR of 76bpm/min and SO2 of 95% in room air). However, 
on the fourth postoperative day, this patient developed fever 
and decreased peripheral oxygen saturation (SO2 of 80%), 
requiring intubation for sixteen days20. The other selected 
articles (A5, A6, A8, A9, A10, A11 and A12) are case reports 
that mentioned that the studied patients did not need to be 
hospitalized in the ICU18,19,21-25.

At the beginning of the pandemic, some studies raised 
the hypothesis of substantial thrombocytopenia in pregnant 
women with COVID-1926,27, in addition to the possibility 
of increased coagulability28,29. The first hypothesis proved 
to be unfounded, while the second proved to be true. 
Thus, another study corroborates the feasibility of spinal 
anesthesia in infected patients, considering that this 
modality of anesthesia is a protective factor against deep vein 
thrombosis30.

At the beginning of the pandemic period, there was 
insecurity regarding cesarean delivery due to the possibility 
of vertical transmission of COVID-19 through childbirth. 
However, the first reports have already demonstrated the 

inconsistency of contamination, provided that protective 
measures were implemented, such as the rapid removal 
of the newborn from the operating room to a protected 
environment, the use of a surgical mask by the puerperal 
woman during the course of the anesthetic-surgical 
procedure, frequent hand washing and the use of alcohol 
gel. Other studies not included in this review performed the 
PCR test in newborns, at birth and on the date of hospital 
discharge, with negative results16-18,21,23-25,31.

Several studies similar to those selected were excluded 
because they did not present the types of needles and drugs 
used32-38, or because they did not address newborn data39. 
The absence of this information made an analysis unfeasible 
of effectiveness and safety of spinal anesthesia compared 
to the included studies. The combination of data from the 
included studies allowed the formulation of an anesthesia 
strategy, explained in Table 6. 

With the advent of COVID-19, several institutions were 
forced to reduce the use of general anesthesia in favor of 
spinal anesthesia, due to the possible reduction of risks40-42. 
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Table 4. Newborn data.

n Apgar 1st min Apgar 5th min ICU admission ICU admission 
(days) Mortality rate

A1 33 8 8 12 (36,4%) NI NI

A2 111 ≤7: 17 (15,3%)
≥8: 93 (84,7%)

≤7: 17 (15,3%)
≥8: 93 (84,7%) NI NI NI

A3 115 ≤6: 02 (15,3%)
≥7: 113 (98,3) NI NI NI NI

A4 62 ≤7: 6 (10%)
≥8: 54 (90%)

≤7: 2 (3,3%)
≥8: 58 (96,7%) 10 (16,1%) NI NI

A5 01 NI NI Não 0 0

A6 01 7 9 Não 0 0

A7 01 8 9 Sim 14 0

A8 01 <7 <7 Sim 05 100%

A9 01 8 9 Não 0 0

A10 01 NI 9 Não 0 0

A11 01 7 9 Sim 9 0

A12 01 8 8 Sim NI 0

Legend: NI = Not informed.
Source: Research database.

Table 5. Risk of bias assessment using ROBINS-I.

Confusion 
Bias

Selection 
Bias

Bias in the 
classification 

of 
interventions

Bias due to 
deviations 
in planned 

interventions

Bias due to 
incomplete 

data

Bias due to 
outcome 

measurement

Bias due 
to the 

selection 
of reported 

results

Global 
risk of 
bias

A1 Moderate 
Risk Low risk Low risk Low risk Moderate Risk Low risk Low risk Moderate 

Risk

A2 Serious Risk Low risk Low risk Low risk Moderate Risk Low risk Low risk Serious 
Risk

A3 Serious Risk Low risk Low risk Low risk Moderate Risk Low risk Low risk Serious 
Risk

A4 Serious Risk Low risk Low risk Low risk Moderate Risk Low risk Low risk Serious 
Risk

Source: Research database.

A study argues that general anesthesia should be performed 
when a serious emergency or when the patient is already 
intubated, in a serious condition in the ICU43.

The mortality rate reported in the studies described 
(0.87%-3.6%) is comparatively lower compared to 

the Brazilian mortality rate recorded before the start of 
vaccination (7.2%)44. This difference can be explained by the 
detection cases, better hospital support in other countries, 
lack of ICU beds and ventilatory care in Brazil45.
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Table 6. Spinal anesthesia strategy.

Needle type Needle Gauge Local anesthetic Puncture space Adjuvant

Pencil tip or
Quicke needle 25

11.5±2.1mg of 0.5% 
hyperbaric bupivacaine or

1.3±0.07mg of 0.75% 
ropivacaine

L3-L4 18.1±4.6µg of fentanyl and/or
0.15±0.04mg of morphine

Source: Research database.

Another important strategy in the treatment of pregnant 
patients with COVID-19 is the use of the patient’s 
pronation, resulting in an increase in the fraction of 
thickening of the diaphragm muscle. This fact allows for an 
increase in inspiratory force during the process of weaning 
from mechanical ventilation, since the diaphragm is the 
main muscle of inspiration. The increase in thickness allows 
a greater amplitude of the inspiratory movement, increasing 
the possibility of successful weaning from mechanical 
ventilation46.

The use of ECMO can, according to a previous study, 
decrease the mortality rate substantially, if available to all 
pregnant women, when necessary. ECMO (Extracorporeal 
Membrane Oxygenation) is a tool that allows external 
oxygenation to the body through a system of rollers and 
membrane oxygenation. The procedure is indicated in 
refractory hypoxemia, in situations with Severe Adult 
Respiratory Distress Syndrome (ARDS) (PaO2/FiO2 
ratio<100)47. In the case of pregnant women, the ECMO 
configuration is V-V (veno-venous), in order to provide 
only oxygenation and not circulation and oxygenation 
(ECMO V-A). One study described a case series with nine 
critically ill patients in the third trimester, in different stages: 
pregnant (2), peripartum (2) and immediate puerperium 
(5) (<48 hours of delivery). All of them were treated with 
ECMO, with good recovery after the critical period of the 
disease and with viable fetuses, with the exception of one48. 
Another study previously carried out described three cases of 
a patient with severe ARDS, in which two were discharged 
in good condition with only the third evolving to death on 
the 143rd day after the cesarean section due to sepsis and 
multiple organ failure49. The application of ECMO has also 
been reported in a patient with severe ARDS secondary to 
COVID-19 with good recovery, even walking while using 
ECMO V-V50. ECMO demands high resources51 and 
specialized personnel, not available in the vast majority of 
hospitals in Brazil. In 2007, a Norwegian study estimated the 
cost of a full ECMO treatment at US$73,000. In addition, 
ECMO is not without complications, the most common 
of which are hemorrhage and thrombus formation. When 
these complications occur, the cost of treatment increases 
significantly52.

Thus, a more effective and economical strategy for society 
is the wide availability of vaccines for all pregnant women. 
The estimated cost for the BNT162b2 vaccine (Pfizer-
BioNTech) is US$11. Some studies have demonstrated the 
safe application of mRNA-based vaccines [(BNT162b2 

(Pfizer-BioNTech) and mRNA-1273 (Modern)], with 
the presence of pregnancy and neonatal outcomes similar 
to the pre-pandemic period53-55. There are evidence of the 
protection acquired by the pregnant woman apparently 
being passed on to the fetus for at least 6 months56.

A systematic review attempted to demonstrate the effects 
of COVID-19 vaccination on women breastfeeding their 
children, which revealed the following findings: a negligible 
fraction of vaccine by-products were found in breast milk, 
there was a transient change for a few hours or for a few days 
in production of milk (increase or decrease) and there was 
a significant transfer of maternal IgA and IgG antibodies 
against the SARS-CoV-2 virus through breastfeeding57. 
Thus, vaccination is presented as the best protective solution 
for pregnant women and newborns because it is a highly 
effective health strategy, with simple mobility and logistics 
and at an affordable cost not only for Brazil, but also in 
other countries with low socioeconomic development.

Conclusion

Spinal anesthesia is safe in asymptomatic patients or 
patients with little or moderate symptoms. If the patient 
is not in a critical condition or is gradually getting worse, 
it is advisable to wait at least ten days (quarantine period) 
for delivery. Patients with concomitant comorbidities are 
at increased risk of prolonged ICU stay and death. In the 
presence of severe symptoms, intubation and mechanical 
ventilation are the most indicated option, and cesarean 
delivery should be performed under general anesthesia, 
in order to increase the respiratory and hemodynamic 
performance of the pregnant woman. 

ECMO is an excellent post-cesarean therapeutic option 
to support severely ill postpartum women in the presence 
of refractory respiratory failure. This strategy can reduce 
the mortality rate, but it demands specialized professionals, 
equipment and advanced facilities, with high cost and 
prohibitive logistics requirements for most hospital units. 

In short, it is concluded that the specific vaccination 
schedule for COVID-19 in pregnant women is so far the 
most effective, efficient and lowest cost solution for the 
public health system.
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