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Abstract

The treatment of surgical patients who are confirmed or suspected of coronavirus disease 2019 (COVID-19) is a challenge
for all anesthesiologists. The safety of both patients and healthcare workers should be taken into consideration when perform-
ing anesthesia management for patients with COVID-19. General anesthesia requiring airway intervention may exacerbate
COVID-19 pneumonia, and aerosol generation during airway intervention risks COVID-19 transmission to medical staff.
However, regional anesthesia is not an aerosol-generating procedure. The neuraxial anesthesia may have little adverse influ-
ence on clinical outcomes in patients with COVID-19 after reviewing previous case reports. Regional anesthesia may have
some advantages over general anesthesia for this group of patients, but unplanned conversion to general anesthesia during
surgery is not preferred. Thus, careful consideration should be given to ensure that the surgery is performed entirely under
regional anesthesia. The use of ultrasound guidance and the performance by an experienced physician may reduce the inci-
dence of failed block and complications. The use of long-acting local anesthetic prolongs the anesthetic effect of regional

anesthesia. Besides, a safe and sufficient dose of local anesthetic should be used.
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Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) caused the coronavirus disease 2019 (COVID-19)
epidemic worldwide, which results in great concern and con-
fusion to our society. Although most patients with COVID-
19 experience a mild to moderate clinical course, some of
the patients develop severe, sometimes fatal, pneumonia.
There have been no drugs approved for the treatment of
COVID-19 yet. The treatment of surgical patients who are
confirmed or suspected of this disease is a challenge for
all anesthesiologists. General anesthesia requiring airway
intervention may exacerbate COVID-19 pneumonia. Aero-
sol generation during airway intervention risks COVID-19
transmission to medical staff. However, regional anesthe-
sia may have some advantages over general anesthesia for
this group of patients. This minireview focuses on regional
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anesthesia in patients with COVID-19 and discusses the
practical consideration for performing regional anesthesia.

Anesthesia method: general or regional?

The safety of both patients and healthcare workers should
be taken into consideration when performing anesthesia
management for patients who are confirmed or suspected
to have COVID-19. Patients with acute and recent respira-
tory infections are at high risk of pulmonary complications
during the perioperative period [1]. A history of respiratory
infection within a month is reported to be an independent
predictor of risk for postoperative pulmonary complications
[2]. Thus, nonurgent surgeries in patients with respiratory
infections, including COVID-19, should be postponed and
rescheduled after infection treatment. In addition, general
anesthesia requiring airway intervention has a higher risk
of perioperative pulmonary complications than regional
anesthesia [3,4]. A previous systematic review reported that
the incidence of postoperative pneumonia in patients under-
going neuraxial anesthesia was lower than that in patients
undergoing general anesthesia (odds ratio, 0.63) [5]. Thus,
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it is reasonable to prioritize regional anesthesia over general
anesthesia to minimize the risks of exacerbating respiratory
infection and causing pulmonary complications in patients
with COVID-19.

It has not yet been revealed how regional anesthesia
adversely affects the health of the patients with COVID-19
because of insufficient clinical experience and clinical trials.
Based on a review of previous case reports, the neuraxial
anesthesia may have little adverse influence on clinical out-
comes in patients with COVID-19 [6-9]. A single-center ret-
rospective observational study assessed the clinical charac-
teristics and outcomes for 49 patients with COVID-19 who
underwent cesarean section or orthopedic surgeries under
spinal anesthesia [6]. Perioperative hemodynamic status
and oxygenation remained stable. No patients developed
severe pneumonia or died of pneumonia in the postopera-
tive period. A case series of 17 COVID-19-positive partu-
rients undergoing cesarean section indicated the safety and
efficacy of both epidural and general anesthesia [7]. Intra-
operative hypotension (systolic blood pressure of < 80% at
baseline) occurred in 12 (86%) of 14 patients who received
continuous epidural anesthesia. The authors noted that no
adverse end-organ damage was seen because of the short
duration of the hemodynamic change. Another case series of
43 COVID-19-positive pregnant women reported 18 cases of
delivery [8]. All deliveries were performed under neuraxial
anesthesia, including eight cases of cesarean section. No
hemodynamic instability and neurologic complications were
noted in any of the patients. Transient hypotension occurred
during surgery, which was stabilized by methoxamine, in
a case report of a pregnant woman with COVID-19 pneu-
monia who underwent an emergency cesarean section with
spinal anesthesia [9].

The risk of COVID-19 being transmitted to healthcare
workers is another important issue when selecting the type
of anesthesia. General anesthesia accompanied by airway
intervention leads to aerosol generation during bag-mask
ventilation, tracheal intubation, suction of the airway tract,
and extubation. Particularly during these procedures, anes-
thesiologists should be careful to avoid exposure to aerosols
and droplets. According to a systematic review that ana-
lyzed the transmission risk of acute respiratory infections
to healthcare workers for aerosol-generating procedures, the
odds ratio of tracheal intubation in four cohort and four case-
control studies have been reported to be 6.6 [10]. However,
regional anesthesia is not an aerosol-generating procedure,
and the risk of COVID-19 transmission is theoretically lower
with regional anesthesia than with general anesthesia. The
American Society of Regional Anesthesia and Pain Medi-
cine and European Society of Regional Anesthesia and Pain
Therapy have made practice recommendations on neuraxial
anesthesia and peripheral nerve blocks during the COVID-
19 pandemic. https://www.asra.com/page/2905/pract
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ice-recommendations-on-neuraxial-anesthesia-and-perip
heral-nerve-blocks-dur. Accessed 28 June 2020. In their
joint statement, regional anesthesia is not contraindicated for
COVID-19-positive patients and should be preferred for pro-
viding anesthesia care wherever possible. However, proper
infection control against droplets and contaminated sources
is necessary even when performing regional anesthesia.

When planning regional anesthesia, we have to keep in
mind the possibilities of failed block and unplanned conver-
sion to general anesthesia. In such cases, the risk of COVID-
19 transmission from patient’s droplets and aerosols asso-
ciated with airway intervention will be increased. Limited
staff and equipment to prevent the transmission of infection
can be a risk to the safety of airway management and the
certainty of infection control. Regional anesthesia has some
advantages over general anesthesia in patients with COVID-
19, but unplanned conversion to general anesthesia during
surgery is not preferred. Thus, careful consideration should
be given to ensure that the surgery is performed entirely
under regional anesthesia. It may be better to start with gen-
eral anesthesia rather than planning low-probability regional
anesthesia. General anesthesia should also be chosen in criti-
cally ill patients who are already intubated.

Practical considerations for performing
regional anesthesia in patients
with COVID-19

Preprocedural evaluation

The indication and contraindication to neuraxial anesthesia
and peripheral nerve block do not differ in patients with or
without COVID-19. In clinical practice, coagulopathy and
antithrombotic therapy are common contraindications to
regional anesthesia. An early report from China suggested
a frequent incidence of thrombocytopenia in patients with
severe COVID-19 [11]. The frequency of patients with
platelet counts below 150,000/mm?® was higher in patients
categorized as severe (57.7%) than in those categorized as
nonsevere (31.6%). A subsequent meta-analysis confirmed
this finding [12].

Patients with reduced respiratory reserve

In patients with reduced respiratory reserve caused by
pulmonary infection and coexisting pulmonary disease,
blockade of respiratory muscles by regional anesthesia
can lead to further impairment. Distal approaches such as
axillary approach are less likely to interfere with patient’s
respiratory function because the brachial plexus block
interscalene approach frequently causes phrenic nerve
palsy. Phrenic nerve palsy in cases of shoulder surgery
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may be avoided by limiting the dose and injection volume
of local anesthetic with the interscalene approach or by
performing a combination of selective suprascapular and
axillary nerve blocks [13].

Sedation and oxygen administration

Intraoperative sedatives used with regional anesthesia
have some respiratory depressant effect, increasing the
need for oxygen administration and airway manipulation
or intervention. Therefore, the use of sedation should
be minimal or avoided in patients with COVID-19, and
respiratory status should be monitored when patients are
sedated. Oxygen administration may spread droplets and
is reported to be an independent risk factor for nosocomial
outbreaks of SARS [14]. The flow of oxygen via face mask
and nasal cannula should be kept low enough to maintain
percutaneous oxygen saturation. The patient should wear
a surgical mask at all times because even normal breathing
and speaking are capable of producing aerosols.

Safe and reliable performance of regional
anesthesia

Safe and reliable performance of regional anesthesia is
more preferred than usual to avoid unplanned medical
intervention such as conversion to general anesthesia,
treatment of local anesthetic systemic toxicity, and epi-
dural blood patch for postdural puncture headache. The
use of ultrasound guidance and the performance by an
experienced physician may reduce the incidence of failed
block and complications. The use of long-acting local
anesthetic prolongs the anesthetic effect of regional anes-
thesia, which contributes to avoiding conversion to general
anesthesia and reducing postoperative opioids. Besides, a
safe and sufficient dose of local anesthetic should be used.

Infection protection

Although regional anesthesia is considered to have a lower
risk of COVID-19 transmission than general anesthesia,
safety protocols should be followed to prevent infection
from droplets and contaminated sources. Personal protec-
tive equipment includes a surgical mask, eye protection,
surgical gown, and double glove. The use of N95 masks
should be considered depending on the risk of aerosol
generation and droplet spread. Restrictions of staff and
equipment in the operating room should be considered to
minimize exposure to the virus.
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