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Abstract

Background and aims: Coronavirus disease 2019 (COVID-19) has posed many challenges for healthcare workers around the world. This
study aims to present the most appropriate and evidence-based scientific advice for safe regional anesthesia practice during the COVID-19
pandemic.

Methods: To perform regional anesthesia during respiratory disease outbreaks, several databases were investigated, including PubMed,
Google Scholar, Up-to-date, and ScienceDirect. Searches were in English during a timeframe spanning from February 15, 2019, until
February 15, 2021, and the applied keywords were “COVID-19 anesthesia”, “surgery”, and “operating room”

Results: We have focused on definite areas such as workforce and resource planning, modification of clinical setting, preparation of
equipment, supplies, and medications, selection of proper personal protective equipment (PPE), cardiorespiratory monitoring of the patient,
and sedation and oxygen therapy. Other fields were assessing safe regional anesthesia techniques and monitoring during anesthesia, post-
anesthesia care, and follow-ups. In these recommendations, keeping the patients safe while protecting healthcare providers from potential
exposure to infection is of particular interest.

Conclusion: The safety of healthcare workers and patients during the anesthesia management of suspected and positive COVID-19 cases is
of utmost importance. Although there is limited evidence regarding performing regional anesthesia, these presented suggestions summarize

the best accessible data and explain some doubts in this respect.
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Introduction

Coronavirus disease 2019 (COVID-19) has so far infected
162773940 individuals and killed 3375573 worldwide
since 17 May 2021 (1). The most common symptoms
include fever, cough, myalgia, fatigue, and dyspnea.
Unfortunately, healthcare workers interacting with
asymptomatic patients are exposed to a high infection risk
daily. Different guidelines and recommendations have
so far been published for the anesthesia management of
suspected or confirmed COVID-19 patients (2,3). Places,
where candidate patients for emergency surgeries are
situated before the surgery, are considered to be of high
risk, and necessary measures to mitigate the infection level
in these places are particularly important (4). One strategy
to reduce the exposure level is to avoid aerosol-producing
techniques such as airway management techniques usually
performed during surgery. General anesthesia leads to
aerosol production through intervention in the airway,
which exposes the healthcare team to the COVID-19
transmission risk during intubation and extubation (5,6).
It is believed that the possibility of acute respiratory
infection transmission is higher for patients requiring

intubation compared with patients who are not subjected
to intubation (7). Intubation for a COVID-19 positive
patient should ideally be conducted in a negative pressure
room, which may be unavailable in all places or situations
(8).

Anesthesiologists recommended using local or regional
anesthesia practical and safe during the critical care of
patients with coronavirus (9,10). Compared to general
anesthesia, the advantages of regional anesthesia include
a reduction in aerosol-generating procedures, an increase
in safety and the saving of the time, resource, and financial
costs of personal protective equipment (PPE), preservation
of immune function, minimization of direct contact with
caregivers, and earlier discharge (11).

Regional anesthesia is the technique of choice since it
eliminates aerosol-producing procedures, decreases costs,
and provides safe anesthesia. Despite previous epidemics
such as severe acute respiratory syndrome (SARS) in 2003
and Middle East respiratory syndrome (MERS) in 2012,
a few evidence-based guidelines are available for regional
anesthesia, and an immediate need for such guidelines has
been expressed by anesthesiologists (12-14). A statement
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has recently been published by the American Society of
Regional Anesthesia and Pain Medicine and the European
Society of Regional Anesthesia and Pain Therapy Joint
Committee for regional anesthesia during the COVID-19
pandemic (14). This study seeks to present the most
appropriate and evidence-based scientific suggestions for
safe regional anesthesia practice during the COVID-19
outbreak.

Methods

In this study, the evaluated areas of interest included
workforce and resource planning, clinical setting
modification, preparation of equipment, supplies,
and medications, selection of proper PPE, and the
cardiorespiratory monitoring of the patient. Other areas
were sedation and oxygen therapy, assessment of safe
regional anesthesia techniques, and monitoring during
anesthesia, post-anesthesia care, and follow-up.

To perform regional anesthesia during respiratory
disease outbreaks several sources were examined,
including PubMed, Google Scholar, Up-to-date, and
ScienceDirect. In addition, searches were in English and
performed from February 15, 2019 to February 15, 2021,
and the used keywords were “COVID-19 anesthesia’,
“surgery’, and “operating room”. This work sought to study
all available information regarding regional anesthesia
during the COVID-19 or similar epidemics. The full
texts of all the selected papers were carefully reviewed,
and contents related to regional anesthesia were extracted
accordingly. Considering the collected evidence, the
following recommendations were obtained by common
agreement after discussion with specialists.

Recommendation

Planning and preparation

Key considerations during pre-operative
anesthesia were as follows (Figure 1):

All elective surgeries must be deferred to reduce the
risk of infection to patients and healthcare providers, save
the capacity of the healthcare system, and increase for the
opportunity of improved outcomes (15,16).

In cases of suspected COVID-19, regional anesthesia
is the first choice if possible. Preoperative evaluations
should include COVID-19 screening or testing for
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Figure 1. Key Considerations during pre-operative regional anesthesia.

Regional anesthesia during the COVID-19 pandemic

patients who are not known to have COVID-19, and
COVID-19-related risk assessments should be performed
for all patients. The risks of perioperative morbidity and
mortality may be increased in patients with COVID-19.
It is noteworthy that preoperative evaluations should be
performed according to regional anesthesia guidelines. It
is best to conduct the assessment immediately before the
surgery by electronic files and video calls (17,18).

All suspected or symptomatic cases with a negative
polymerase chain reaction (PCR) test should be considered
as positive and the safety guidelines must be followed
completely. A small case study has recommended that
spinal anesthesia can be performed safely in COVID-19
patients without any significant hemodynamic or infective
side effects. Many COVID-19 patients are anticoagulated,
affecting the timing and decision to use neuro axial
anesthesia or deep peripheral nerve blocks (PNB). The
most experienced anesthesiologist should perform
regional anesthesia considering the contraindication and
appropriate use of safe tactics (19-21).

Other important measures are performing a
neurological examination, obtaining informed consent,
considering the patient’s thrombocytopenia due to its
high prevalence, and bringing the patient with a surgical
mask into the operating room (22). A platelet number
equal to or above 75000 has been proposed as an adequate
level for the neuraxial technique in pregnant women, and
the platelet performance is normal in this case.

Operating room

The surgery of patients with positive COVID-19 test
results or suspicious must be performed in a small
operating room with negative pressure whenever possible
(18,23,24). In case of unavailability, the bioengineering
department must be asked to increase the air conditioning
of the room. For instance, a portable high-efficiency
particulate absorbing filter system should be used in this
condition (19,25,26). Further, a standard operating room
with a minimum of 15 air exchanges/hour should be
prepared because 99% of infective aerosols are eliminated
within 20 minutes by this method (23,24).

Monitoring

Some common recommendations include the monitoring
of the heart rate, peripheral saturation of oxygen (Spo2),
noninvasive blood pressure, conscious levels, symptoms
of local anesthetic toxicity, respiratory conditions, and
depth and block levels in case of COVID-19 during the
regional block (27,28).

Personal protective equipment

In regional anesthesia, aerosol production is less compared
to general anesthesia. However, due to secretions, aerosols,
or micro-droplets produced by coughing, preventive
measures are necessary, including the use of minimum
personnel, surgical mask, goggles or shield, cap and water-
resistant gown, two pairs of gloves, and plastic foot cover.
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To prevent COVID-19 transmission, patients must wear
surgical masks, although wearing N95 or FFP2/3 masks
is generally not necessary. However, it may be prudent for
prolonged contact with a COVID-19 patient in a secure
location. The health care provider should consider wearing
and taking off PPE to prevent contamination (22,23).

Sedation and oxygen therapy

The administration of sedative drugs must be avoided
whenever possible due to respiratory reductions and the
need for airway intervention, and careful respiratory
monitoring must be performed in case of their use.
In oxygen therapy, the aim is to maintain the Spo2 in a
normal range with the minimum oxygen flow since a high
flow leads to aerosol production and viral transmission.
Oxygen cannula must be inserted under the face mask and
an oxygen mask should be used over the surgical mask of
the patient (21,22).

Equipment

The unnecessary equipment in the room must be
minimized and single-use items should be provided
in this situation. In addition, equipment and required
medication should be prepared and packaged for
immediate postoperative care in plastic bags, and various
equipment such as ultrasound, anesthesia, and suction
machines should be protected with a plastic cover during
various practices, and then they should be disinfected
using antiseptic solutions after transferring the patient to
the surgical ward.

Monitoring and anesthesia management

Performing safe regional anesthesia prevents various
risks such as emergency conversion to general anesthesia,
evaluation of local anesthetic systemic toxicity, and use
of epidural blood patch administration for prolonged
postdural puncture headache. Moreover, using sonography
and safe local anesthetic by an experienced anesthesiologist
prevents these complications. Additionally, selecting a
proper location for PNB plays a role in lowering these
complications. For example, using axillary block instead
of inter scalene block prevents phrenic nerve paralysis and
pneumothorax. Before performing surgery, the success of
neuro axial anesthesia and PNB must be completely tested
to minimize the risk of conversion to general anesthesia
(22,26,27).

Postoperative care
The monitoring and recovery of the patient must be
performed in the operating room to prevent the spread
of infection to other places. Then, the patient must be
transferred to the related unit. Considering that the risk
of viral transmission is high when removing protective
equipment, additional time must be considered for
wearing and taking out the protective equipment.

After the surgery, special attention should be paid
to controlling post-operative pain. In addition, it is

mandatory to know the current recommendations for the
safe use of non-opioid analgesics, opioid analgesics, and
interventional pain management techniques, especially
during the pandemic (27,29).

Follow-up

To prevent the spread of infection, the patient’s condition
should be remotely followed up via telemedicine because
the patients and physicians should not meet each other,
thus telemedicine and/or video calls are becoming
increasingly common and considered acceptable media
for patient healthcare workers (30).

Implications

Overall, 337 papers were found in the reference search,
and after screening their titles and abstracts, 31 papers
were selected for the complete review of their texts.
Recommendations and guidelines for handling suspected
or confirmed cases of COVID-19 were briefly presented
(Figure 2) based on these papers and extraction of their
results (31).

Conclusion

The safety of healthcare workers and patients during
the anesthesia management of suspected and positive
COVID-19 cases is of utmost importance. Although
evidence for performing regional anesthesia is limited, the
presented suggestions summarize the best accessible data
and explain some doubts. The best strategy is to postpone
elective surgeries in suspected or confirmed individuals
until full recovery. The presented recommendations apply
to an individual who tested positive or suspected of the
COVID-19 infection.

Study limitations and future instructions
It is believed that the limitations and criticisms of regional
anesthesia related to COVID-19 should be further
considered, and the advantages and criticisms of regional
anesthesia in the management of surgical patients in the
pandemic age should be evaluated accordingly (32).
Although the COVID-19 pandemic is not the first
respiratory tract infectious diesis over the past two
decades, the lack of strong evidence hinders providing
any robust scientific recommendation. Individual
experiences are significant during a disease outbreak for
establishing healthcare programs. A successful experience
in the SARS epidemic indicates that the participation of
healthcare personnel at the frontline of the fight against
the diseases and the use of a theory-based approach are
helpful for the formulation of a risk controlling structure
and management instructions for the safe performance
of aerosol-producing methods. A similar effort is needed
for providing evidence-based scientific suggestions about
regional anesthesia. Future knowledge about the trend of
this disease may change our recommendations.
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Figure 2. COVID-19: suggestions for regional anesthesia: summary of present recommendations for the performance of regional anesthesia for COVID-19 positive
patients or persons under study. Note. COVID-19: Coronavirus disease 19.
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