
Journal of Anaesthesiology Clinical Pharmacology | Volume 36 | Supplement 1 | 2020 S109

Singh GP, et al.: Practical issue : Emergency neurological procedures during COVID‑19 pandemic

16. Hui DS, Chow BK, Chu L, Ng SS, Lee N, Gin T, et al. Exhaled air 
dispersion during coughing with and without wearing a surgical 
or N95 mask. PLoS One 2012;7:e50845.

17. Bejjani GK, Bank WO, Olan WJ, Sekhar LN. The efficacy and 
safety of angioplasty for cerebral vasospasm after subarachnoid 
hemorrhage. Neurosurgery 1998;42:979‑86.

18. Zou L, Ruan F, Huang M, Liang L, Huang H, Hong Z, et al. 
SARS‑CoV‑2 viral load in upper respiratory specimens of infected 
patients. N Engl J Med 2020;382:1177‑9.

19. Patel Z, Fernadex‑Miranda J, Hwang P, Nayak JV, Dodd R, Sajjadi H, 
et al. Precautions for endoscopic transnasal skull base surgery 
during the COVID‑19 pandemic. Neurosurgery 2020;nyaa125. 
doi: 10.1093/neuros/nyaa125. Online ahead of print.

20. Rajasekaran S, Vanderpump M, Baldeweg S, Drake W, Reddy N, 
Lanyon M, et al. UK guidelines for the management of pituitary 
apoplexy. Clin Endocrinol (Oxf) 2011;74:9‑20.

21. COVID‑19 and Neurosurgery. American Association of Neurological 
Surgeons 2020. Available from: https://www.aans.org/
en/Patients/Neurosurgical‑Conditions‑and ‑Treatments/
COVID‑19‑and‑Neurosurgery. [Last accessed on 2020 Apr 09].

22. Shuying L, Ping L, Juan N, Dong L. Different interventions in 
preventing opioid‑induced cough: A meta‑analysis. J Clin Anesth 
2016;34:440‑7.

23. Meng L, Qiu H, Wan L, Ai Y, Xiu Z, Guo Q, et al. Intubation and 
ventilation amid the COVID‑19 outbreak: Wuhan’s experience. 
Anesthesiology 2020;132:1317‑32.

24. ASA Joint Statement: Roadmap for Resuming Elective Surgery 
after COVID‑19 Pandemic. Available from: https://www.
asahq.org/about‑asa/newsroom/news‑releases/2020/04/
joint‑statement‑on‑elective‑surgery‑after‑covid‑19‑pandemic. [Last 

accessed on 2020 May 20].
25. Han H, Yang L, Liu R, Liu F, Wu K‑l, Li J, et al. Prominent changes 

in blood coagulation of patients with SARS‑CoV‑2 infection. Clin 
Chem Lab Med 2020;58:1116‑20.

26. Tang N, Bai H, Chen X, Gong J, Li D, Sun Z. Anticoagulant 
treatment is associated with decreased mortality in severe 
coronavirus disease 2019 patients with coagulopathy. J Thromb 
Haemost 2020;18:1094‑9.

27. Tang N, Li D, Wang X, Sun Z. Abnormal coagulation parameters are 
associated with poor prognosis in patients with novel coronavirus 
pneumonia. J Thromb Haemost 2020;18:1233‑4.

28. Spyropoulos AC, Anderson Jr FA, FitzGerald G, Decousus H, 
Pini M, Chong BH, et al. Predictive and associative models to 
identify hospitalized medical patients at risk for VTE. Chest 
2011;140:706‑14.

29. NIH‑COVID‑19 treatment guidelines. Available from: https://www.
covid19 treatment guidelines.nih.gov/antithrombotic‑therapy/. 
[Last accessed on 2020 May 20].

30. Barnes GD, Burnett A, Allen A, Blumenstein M, Clark NP, 
Cuker A, et al. Thromboembolism and anticoagulant therapy 
during the COVID‑19 pandemic: Interim clinical guidance from 
the anticoagulation forum. J Thromb Thrombolysis 2020. doi: 
10.1007/s11239‑020‑02138‑z.

31. Moriguchi T, Harii N, Goto J, Harada D, Sugawara H, Takamino J, 
et al. A first case of meningitis/encephalitis associated with 
SARS‑Coronavirus‑2. Int J Infect Dis 2020;94:55‑8.

32. Liew MF, Siow WT, Yau YW, See KC. Safe patient transport for 
COVID‑19. Crit Care 2020;24:94.

Regional anesthesia in the coronavirus disease (COVID‑19) 
pandemic: Clinical guidelines by AORA, India

Vrushali Chandrashekhar Ponde, Sandeep Diwan, Thota Venkata Sanjeev Gopal,  
J. Balavenkata Subramanian, Mohammed Azam Danish
Surya Children Hospital, Sancheti Hospital, Care Hospitals, Ganga Hospital and  Bhagwan Mahavir Jain Hopsital

Review Article 

Abstract
Anesthesiologists are amongst the front line warriors in this COVID‑19 pandemic. We need to change our preferences and 
practices to reduce the spread to healthcare workers and patients in the hospital. General anesthesia involves aerosol‑generating 
procedures while ventilating and intubating the patients. Regional anesthesia maintains respiratory functions, circumvents 
airway instrumentation and helps to limit viral transmission. This makes a strong case to patronize regional anaesthesia 
practises whenever possible. Due to various limitations of diagnostic tests available, all patients can be treated as COVID‑19 
positive and necessary precautions are suggested to limit the transmission. The importance of a practise advisory is to clear 
the mist around the dos and don’ts to ensure clarity of thoughts leading to improved safety of both patient and health care 
professional. We propose clinical guidelines for regional anaesthesia practices in COVID‑19 positive patient posted for surgery. 
Furthermore, current recommendations on confirming the COVID‑19 negative status is referred. These features are subject to 
change further with time. 

Keywords: COVID‑19, Regional Anaesthesia, Recommendations, Practice guidelines

Bilal.Khan
Rectangle



S110 `Journal of Anaesthesiology Clinical Pharmacology | Volume 36 | Supplement 1 | 2020

Ponde VC, et al.: Regional anesthesia in COVID‑19 pandemic

Introduction

Regional anesthesia (RA) maintains respiratory function 
and circumvents airway instrumentation. Furthermore, 
aerosolization that may lead to harmful viral transmission 
is avoided by regional blocks. Consequently, RA should be 
considered whenever emergency, semi‑elective, or elective 
surgery is planned. The sensitivity of the current gold standard 
reverse transcriptase‑polymerase chain reaction (RT‑PCR) 
test that detects nucleic acid of the viral RNA is 70%.[1] 
Moreover, non‑availability of rapid antibody testing, coupled 
with limited testing in the vast Indian population, implies that 
all patients be treated as COVID‑19 positive and necessary 
precautions taken to protect the patient, healthcare workers, 
and medical institutions.

We are in times where we need to establish that the patient 
is COVID‑19 negative, rather than the reverse. This can be 
done when there are two negative RT‑PCR results in 48 h 
and the absence of suspicious symptoms of virus infection. 
Alternatively, one negative RT‑PCR and 24 h later a negative 
HRCT chest can save time.[2] If the patient is proven to be 
COVID‑19 negative, then RA should be conducted as per 
the institutional protocol. As we go ahead in time of this 
pandemic, we will embark on elective surgeries.

We propose clinical guidelines for the COVID‑19 positive 
surgical patients [Figure 1] which are subject to change with time.

Preoperative assessment
• The patient should wear at least three-ply surgical 

face mask and anesthesiologist must don level III 
Personal Protective Equipment (PPE), both in PAC 
clinic and ward before initiating an evaluation. This 
includes, disposable surgical cap, medical protection 
mask (FFP3), surgical scrubs, gown, disposable surgical 
gloves, full face respiratory protective devices or powered 
air‑purifying respirator if possible

• Anesthesiologist should preferably wear N95 face 
mask or at least three‑ply face mask while conducting 
pre‑anesthetic evaluation[3,4]

• Avoid overcrowding in PAC clinic[3]

• History of international or domestic travel, residence in 
or transit through hotspot and containment zone[5] of the 
patient and that of family members is crucial

• Enquire about recent visit to another hospital for 
short‑term treatment/refusal from another hospital and 
also basis for refusal

• The medical history should include fever, shortness of 
breath, loss of taste or smell, dry cough, sore throat, 
muscle weakness and body aches, diarrhoea, besides 
routine history otherwise elicited

• Room air oxygen saturation and temperature are recorded 
without fail

• Practice social distancing while assessing airway[3]

• If the history and preliminary examination are suggestive 
of influenza like illness (ILI), elective surgery may be 
deferred pending further investigations

• All equipment such as a stethoscope, sphygmomanometer, 
torchlight, and weighing scales should be frequently 
sanitized[3,5]

• All necessary consents (paper or digital) to be signed. 
Care to be taken to avoid paper contamination.[6]

Investigations
Routine
• Complete blood picture with differential counts and 

platelet count
• Baseline ECG (Electrocardiogram); baseline chest 

X‑ray; 2D‑echocardiography (if associated comorbidities 
present)

• Prothrombin time (PT) and international normalized 
ratio (INR) (As these patients will be on anticoagulants).

Specific for COVID‑19
• If lymphopenia, look for neutrophil/lymphocyte ratio 

(NLR), >3.3 in COVID‑19 patients is a reliable 
indicator[7]
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• Limited sequence, plain HRCT of the chest to rule out 
peripheral, ground‑glass opacities, affecting lower lobes 
in highly suspicious patients

• In only sick patients with SARI (Severe Acute Respiratory 
Infection), assessment of additional investigations such 
as D‑dimer, ferritin, Lactate dehydrogenase (LDH), 
troponin I, C‑reactive protein (CRP), Interleukin 
6 (IL6) is indicated[8]

• Liver function tests (LFT) with focus on LDH.

Pre‑transfer
• Antiemetics/antibiotics/three-ply surgical face mask.

Intra‑hospital transfer
• The transfer of COVID-19 patients should be 

systematically done, along a designated path to minimize 
contact with others. An infection prevention nurse should 
monitor the transport of the patient and ensure the 
infection control measures are followed[6,9]

• Healthcare workers (HCW) must don maximal level 
PPE during transfer

• Patients are monitored with a finger probe for heart 
rate and oxygen saturation (SpO2) throughout the 
procedure.

AORA INDIA RA PRACTICE ADVISORY IN A NUTSHELL

PREANAESTHETIC EVALUATION
■ Protection-Patient & Anaesthetist
■ Social Distancing in PAC Clinic
■ Epidemiologic & Symptom History
■ H/o Admission/Refusal in Other Hospitals
■ Room Air saturation & Temperature

INVESTIGATIONS
■ CBP with NLRatio, Platelets
■ ECG,CXR, 2D Echo(sos)
■ LFT (LDH)*
■ ? HRCT Chest
■ rt-PCR (preferable)

INFORMED CONSENT
■ In Case File
■ Digital Consent
■ Indemnity Consent

LAST
■ LAST Rescue Kit in OR
■ Monitor Clinical Parameters
■ Current ASRA Guidelines for LAST Treatment
■ Protected Crash Cart for CPR*

PERIOPERATIVE
PERIOD

PATIENT TRANSFER
■ Antiemetics
■ Surgical Face Mask on Patient
■ Transfer Team – PPE *
■  Predefined Direct Path to OR*
■ Patient covered with plastic drape*

ASSESSMENT OF BLOCK
■ Proper Evaluation prior to Incision 
■ Sedation on case by case basis
■ Consider Rescue Block if Primary
 Block Inadequate
■ Avoid Unplanned GA Conversion

ANAESTHESIA
■ Standard ASA Monitors
■ O2 supplementation over face mask
■ Aseptic block technique
■ Sheathing of probe
■ Senior most anaesthetist to perform
 block*

PREPARATION OF OR &
EQUIPMENT
■ Dedicated Covid OR*
■ + pressure (AEC.25/hour)*
■ Minimum Mandatory Operators in OR*
■ Mandatory Equipment in OR*
■ PPE/Protection of Equipment*
■ “Runner” outside OR for coordination*

 RECOVERY
■ In PACU, face mask, nurses-PPE
■ In Designated ICU - PPE*
■ Same Precautions for Transfer*

OR STERILISATION
■ 60 minutes – fogging, surface cleaning of
 equipment, walls, doors, mopping floors-
 as per institutional guidelines*

Legend : * indicates Highly Suspected or Proven COVID-19 Positive Patient

Figure 1: AORA india ra guidelines for COVID 19 positive patient in a nutshell
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Preparation of operating theatre & equipment
• All surgical COVID-19 patients should have designated 

operating theatre (COVID‑19 operating area). Although 
negative pressure chambers are most suited, currently, the 
present operating theatres are not designed accordingly

• The number of personnel within the operation theatre 
(OT) should be kept to a minimum with one runner 
outside the OT. The senior most anesthesiologist must 
perform procedures to ensure all‑round safety

• Only necessary equipment and drugs required should 
be in the OT to prevent contamination and wastage of 
resources[6]

• Additional equipment required that was initially 
unanticipated can be obtained through the runner[6]

• Single-use plastic cover to be used for covering screen and 
controls of the ultrasound machine and to be discarded 
after block[6]

• Additional ultrasound probes that are not needed for the 
block should be detached from the machine to minimize 
potential contamination[6]

• The ultrasound probe that comes into contact with the 
patient should be covered along its entire length with a 
disposable probe sheath and the patient end of transducer 
covered with sterile biofilm[6]

• Ultrasound probe cleaning is done as per manufacturer’s 
guidelines for disinfection (e.g., Soap water, Non‑alcohol 
based benzalkonium wipes). ypo1%

• Scanning with an unprotected ultrasound probe should 
be avoided to prevent probe contamination[6]

Perioperative period
• Standard ASA monitoring to be used[3]

• Operators performing RA [Figure 2] on a COVID‑19 
patient should be suitably protected with maximal level 
PPE, eye goggles, and N95 face mask[3]

• Oxygen therapy is identified as an independent risk factor 
for the spread of aerosol[6]

• To decrease aerosolization, oxygen mask to be placed 
over a three‑layered surgical mask[3]

• Oxygen supplementation should be used only if required, 
and when used, minimum oxygen flow that maintains the 
saturation should be used. Also, nasal cannula under the 
surgical mask can be used

• Prophylactic administration of an anti-emetic drug is 
preferred to reduce the risk of vomiting and viral spread[3]

• The virus has been isolated from cerebrospinal fluid 
(CSF) in patients with COVID‑19 encephalitis, an 
attempt should be made to avoid contamination by not 
allowing the CSF to trickle after lumbar puncture[10]

• Examine all patients for a history of lower limb weakness/
upper limb weakness/tingling and numbness before a 

block to exclude possibilities of COVID‑19 related 
polyradiculopathy (to be documented)

• Risk-benefit of peripheral nerve blocks and fascial plane 
blocks should be evaluated for each case. If a concomitant 
GA is given, repositioning of the patient may increase 
the chances of tracheal tube disconnection and increase 
contimanation5. Furthermore, it is an additional burden on 
limited operation room personnel. Hence blocks that do 
not require patient repositioning may be considered when 
appropriate

• For surgery on the upper limb, it is preferable to employ 
surgically congruent blocks that interfere least with 
respiratory function

• Though both peripheral nerve stimulator and ultrasound 
guided blocks may be practiced, however ultrasound 
guidance ensures better block success and lessens 
unanticipated conversion to GA, which is hazardous in 
the positive or suspect patient

• Spread a sterile plastic drape over the patient to minimize 
aerosols

• There is a definite role of anticoagulants in the treatment 
of COVID‑19 patients. This could be in the form of low 
molecular weight heparin. This may interfere with the 
decision regarding RA choices. Spinal or epidural can 
be administered depending upon the risk‑benefit ratio. 
Additional investigations such as thromboelastography can be 
considered apart from the recommended routine coagulation 
profile[11]

• Simulation sessions should be conducted for training staff 
in donning and doffing of PPE.

Continuous catheters
• The decision on perineural catheters should be made on 

the invasiveness of the surgery[9]

• Continuous catheter techniques are beneficial but require 
frequent follow‑up with the patient, however, the benefit of 
opioid sparing effect in patients with respiratory morbidity 
cannot be overlooked[9]

• Further, postoperative catheter management in 
COVID‑19 patient includes frequent handling of the 
infusion pump, laboratory investigations, neurological 
examinations and the need for maximal level PPE

• The catheters used should be discarded in a biohazard 
bag and sealed.[12]

Assessment of adequacy of RA & managing 
failed block
• Before the start of surgery, the block should be tested 

to ensure optimal operating conditions to avoid urgent 
conversion to GA when surgery is already underway

• Should the need to convert to GA arise, the anesthesiologist 
should follow maximal level PPE guidelines and use an 
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induction technique that reduces aerosol generation to 
the minimum[13]

• Reconsider giving rescue block if feasible.

Local anesthetic systemic toxicity (LAST)
• A safe dose of local anesthetic (LA) should be calculated 

and used; the blocks should be performed with ultrasound 
guidance to reduce the risk of local anesthetic systemic 
toxicity (LAST)[6,14,15]

• In the case of LAST, additional personnel called for 
help should be protected with maximal level PPE before 
resuscitation[14,15]

• Follow the current guidelines for the management of 
LAST[14,15]

• Identify one person responsible to adequately restock the 
drugs and equipment if and when required.[5,14,15]

A word of caution for brachial plexus block
• The most experienced operator should perform the block
• Even for an expert, if in doubt, ultrasound visualization 

that offers the best possible image should be chosen for 
a brachial block[6]

• In patients with demonstrable saturation of less than 95%, 
options for proximal humerus surgery would be as follows:

 1. Ultrasound‑guided superior trunk block (12‑15 ml)
 2.  It is advisable to administer an ultrasound guided 

incremental interscalene brachial plexus block (ISB) 
through a catheter at C5‑6, followed by a graded 
increase in LA volume in an aliquot of 3 ml at 
each time. This should be done under continuous 
monitoring of saturation and diaphragmatic 
excursions

 3.  Supraclavicular block: With ultrasound‑guided 
LA volume should not exceed more than 20 ml. 
However, with neurostimulation guided block the 
volume should not exceed not more than 25 ml.

Obstetric anesthesia
• Pregnant patients from the containment zone will undergo 

RT‑ PCR test as per ICMR guidelines
• Consider neuraxial block as it minimizes the need 

for general anesthesia in case of emergency cesarean 
section[13]

• As the incidence of hypotension is likely to be higher, 
anesthesiologist must be aware of the same[16]

• The lower limit of platelet count for performing neuraxial 
proceduresis 70,000 × 106/L17, to avoid spinal/epidural 
hematoma. However, respiratory compromise with 
general anesthesia is much higher and hence neuraxial 
procedures at even lower platelet counts should be 
considered[17]

• Though the risk of epidural or subarachnoid space seeding 
with viraemic blood, causing encephalitis or meningitis, is 
exceedingly rare, it remains a theoretical possibility[16,18]

• To prevent the contamination of the Entonox circuit, a 
hygroscopic filter should be added[19]

• Currently, there is no evidence to suggest vertical 
transmission, although transmission after birth due 
to contact with infectious respiratory secretions is 
possible.[20] It is advisable to separate the mother from 
the baby while diagnostic testing is being performed. 
Involve pediatricians early for caring for neonates born 
to COVID‑19 mothers[20]

• A recent report of a neonate born to a COVID-19 
infected mother shows a possibility of in‑utero 
infection[20]

• Meanwhile, ensure maximal level PPE (gown, gloves, 
facemask, and eye protection) for feeding and care

• It is suggested, the elevated immunoglobin M (IgM) 
are not transferred to the fetus via the placenta, during 
23 days between maternal infection and delivery.[21‑24]

Management of postdural puncture headache
• Accidental post-dural puncture headache (PDPH) is 

yet to be reported in pregnant patients with COVID‑19 
infection. No guidelines have been provided on the same[21]

• Untreated PDPH versus viral seeding in epidural space 
requiring blood patch remains a concern. This decision 
should be taken on a case–to‑case bases, to avoid serious 
neurological complications

• Postponing the epidural blood patch is recommended in 
patients who are critically ill.

Paediatric regional anesthesia
• The scope and play of regional anesthesia including its 

benefits remain the same and should be encouraged. The 
personnel, equipment, and operating room care are on 
the same principles as in adults

• Consider a good premedication unless contraindicated[25] 

Figure 2: Illustrates a block in progress; Note the equipment preparations
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This will minimize the agitation and crying that otherwise 
would contribute to more aerosolization

• The face mask is not indicated in neonates and children 
in less than 2 years for the possibility of suffocation

• The accepted practise to giving concomitant general 
anesthesia shall hold sway for obvious reasons. Certainly, 
general anesthesia with intubation and closed circuits with 
appropriately sized filters would be preferred over face 
mask or LMA to minimize aerosol generation

• Practices of continuous epidural catheters and perineural 
catheters should be encouraged because of their 
opioid‑sparing effects.

Recovery
• COVID-19 positive patients must be monitored in the 

OT till such time the patient is stable for transfer directly 
to COVID‑19 designated ward/ICU, based on patients 
condition with the same precautions that apply for transfer 
to the OT, as per institutional guidelines.

Cardio‑pulmonary resuscitation
• “Protected Code Blue” - Resuscitation to be done after 

adequate protection with N95/N99 mask and maximal level 
PPE, due to high risk of airborne transmission[3]

• All the team members should wear maximal level PPEs 
and then enter the isolation ward/ICU cubicle along with 
defibrillator and resuscitation packages.

Cleaning of the operating room after surgery
• Adequate time should be allotted for patient shifting 

followed by cleaning and preparation of the OT 
(Approximately one hour)[3]

• This consist of fogging and decontamination of all the 
equipment in the operation theatre. This can be done 
safely using 2–3% hydrogen peroxide spray or 2–5 
g/l chlorine disinfectant. 75% alcohol whips could 
be used for cleaning of solid surfaces and OT floors. 
The addition of hydrogen peroxide vaporizer is added 
advantage[3]

• The presence of an observer during the donning and 
doffing procedure is highly recommended.

As the world comes to terms with the new “normal” and 
the search for an effective vaccine gains frenzied momentum, 
institutions must adopt safe, clinical practices to deal with 
medical and surgical exigencies. For anaesthesiologists, patient 
safety has always been the pillar upon which the speciality 
built itself. The COVID‑19 pandemic is yet another disaster 
that challenges us, as a community, to adapt and innovate in 
our endeavour to the ensure well‑being of patients, healthcare 
workers, medical institutions and society at large. Regional 
anesthesia is a useful component in the armamentarium of 

anesthesiologists while catering to patients presenting for 
surgery during the COVID‑19 pandemic.

Conclusion

• RA should be well planned and executed with precision 
to ensure the best possible outcome in COVID‑19 
pandemic. This will benefit patient outcome and 
perioperative management team[6]

• Treat all patients as COVID-19 positive unless proven 
otherwise

• Most of the considerations surrounding the management 
of the parturient with suspicion of or known COVID‑19 
infection include not only the best strategies to ensure safe 
care for the parturient but also those to prevent health care 
worker exposure to severe acute respiratory syndrome 
coronavirus 2 (SARS‑CoV‑2) and contracting COVID‑19

• Early neuraxial labor analgesia is strongly recommended 
to ensure the adequacy of analgesia, and thereby, comfort 
to the parturient

• Spinal anesthesia is the preferred technique of choice for 
cesarean section

• Ultrasound guided peripheral/plexus blocks ensure block 
success

• Role of regional anaesthesia remains unchanged in the 
paediatric population.
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Review Article

The Coronavirus SARS‑ CoV‑2 (COVID‑19) pandemic has overwhelmed the ability of health care systems all over the world. With 
the spread of the disease, countries have adopted different models to reorganize infrastructure and reallocate the resources to 
deal with the pandemic. All the nonurgent hospital services have been postponed. But, trauma and emergency services continue 
to function according to the established protocols with few modifications. During the pandemic, trauma care is based on clinical 
urgency, safety of the patient as well as health care workers (HCWs) and conservation of resources. The strategies include 
non‑operative management if possible, restricting the number of personnel and utilization of remote consultation or telemedicine. 
In the present article, we discuss the triage and management of trauma victim during the pandemic, indications for emergency 
surgery and psychological impact of the pandemic. We also discuss the future challenges during the post‑COVID‑19 phase.
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