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The current pandemic of coronavirus disease 2019 
(COVID-19) is related to prior viral outbreaks of other 
strains of coronavirus such as those associated with 
severe acute respiratory syndrome and Middle East 
respiratory syndrome. As of April 6, 2020, there were 
more than 1.2 million confirmed cases and 67,666 
confirmed deaths due to COVID-19 throughout the 
world in 181 countries, the World Health Organization 
(WHO) reports. According to the WHO and the Cen-
ters for Disease Control and Prevention, COVID-19 is 
spread from person to person through close contact 
or airborne transmission via respiratory droplets from 

the nose or mouth of an infected person who coughs, 
sneezes, talks, or exhales. Because of the worldwide 
pandemic and rapid spread of this disease, anesthe-
sia providers will come in contact with patients with 
COVID-19 through their normal workflow. This case 
report covers best practices, as of April 2, 2020, to 
minimize the anesthesia provider’s exposure to aero-
solized particles while providing safe anesthesia to a 
patient with COVID-19. 
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C
oronaviruses (CoV) are a zoonotic (can be 
transmitted from animals to people) family of 
viruses with different strains. Manifestations 
may range from mild symptoms similar to a 
common cold or influenza to more severe illness 

such as severe acute respiratory syndrome and Middle East 
respiratory syndrome.1 The current world outbreak of coro-
navirus is caused by a new strain discovered in 2019, which 
causes coronavirus disease 2019 (COVID-19).1 According 
to the World Health Organization (WHO)2 and the Centers 
for Disease Control and Prevention (CDC),3 COVID-19 is 
spread from person to person through close contact within 
1.8 m (6 ft) or respiratory droplets from the nose or mouth 
of an infected person who coughs, sneezes, talks, or exhales. 
If one inhales the exhaled gases of a person infected with 
COVID-19 or touches a surface on which a droplet landed 
and then touch one’s eyes, nose, or mouth, one may become 
infected.2,3 Because of airborne transmission, COVID-19 
spreads extremely rapidly. Confirmed modes of transmission 
for similar viruses are contact with contaminated surfaces 
and aerosolization.4 Current estimates are that the number 
of infected persons worldwide doubles every 2 or 3 days.3 

The current pandemic was first reported in the Wuhan 
province of China in December 2019. As of April 6, 2020, 
there were more than 1.2 million confirmed cases and 
67,666 confirmed deaths due to COVID-19 throughout 
the world in 181 countries, according to the WHO.5 John 
Hopkins University maintains an interactive map, which 
is updated daily.6 As of April 2, the overall death rate in 
the world was 5.12% but ranged from 12.1% in Italy to 
1.30% in Germany6 and was 2.16% in the United States.7 

Anesthesia providers must provide care to a variety of 
patients and will likely be exposed to COVID-19 at some 
point in the next weeks to months. This report details 
how care was provided to a patient with known COVID-
19 in need of emergency surgery, with precautions taken 
to protect staff and other patients throughout the facility. 

Case Summary
A 29-year-old woman known to be 5 weeks’ pregnant 
presented to the emergency department with severe ab-
dominal pain and a history of recent travel, headaches, 
fever, cough, and sore throat. A tubal ectopic pregnancy 
was diagnosed, and she was scheduled for a laparo-
scopic salpingectomy for ectopic pregnancy removal. The 
patient had been tested for COVID-19 by her primary 
care provider before arrival because of her symptoms 
and, while she was in the emergency treatment center 
(ETC), the test returned positive results. She denied 
having chest pain or shortness of breath. A review of all 
other symptoms yielded normal results except for hypo-
thyroidism, for which she was receiving levothyroxine, 
75 μg daily. Her heart sounds had a regular rate and 
rhythm, her lung sounds were clear to auscultation, and 
she was neurologically intact. She reported no allergies 
or other pertinent surgical history. The patient was 172.7 
cm (5 ft 8 in) in height and weighed 86 kg with a body 
mass index (BMI) of 29 kg/m2. 

Preoperative laboratory values included a complete 
blood cell count (hemoglobin, 14.7 g/dL; hematocrit, 
44%; platelets, 189 × 103/μL; white blood cell count, 3.2/
μL) and basic metabolic panel (sodium ion, 140 mEq/L; 
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Timing/setting Actions

Scheduling patient Contact epidemiologist on call. Identify preferred room (main OR, labor and delivery room, children’s 
hospital room).

Arrival in OR •  If possible, bed and transport equipment stay in OR with patient. If not possible, equipment is 
covered, removed, and immediately cleaned.

• Place “High-Risk COVID-19 Patient” signs at all OR entrances.

• Minimize entry and exit of staff.

•  Designate “clean” and “dirty” staff. Clean staff does not touch the patient, and hands equipment 
to dirty staff. Dirty staff is involved in hands-on patient care and does not reach for supplies.

•  All personnel wear full PPE: hat, gown, shoe covers, disposable eye protection (cover eyeglasses), 
gloves, and mask. N95 masks are preferred. CAPR or PAPR are worn for those not fit tested or 
those deemed not appropriate for N95 masks. Call for additional PPE as needed.

• Note where airborne isolation carts are located.

During operation • Surgical specimen is passed out and dropped into a clean double bag.

• Attach COVID-19 sticker to outer bag.

• Call and notify laboratory.

30 min before end  of case  Anesthesia provider contacts the receiving unit, Special Pathogen Unit (SPU), to review case and 
postoperative care needs. If SPU is full, patient remains in OR until alternative arrangements are made.

After completing OR care Staff members:

• Remove gown inside the OR.

• Keep N95 or CAPR mask on.

• Exit OR and clean hands.

• Remove N95 mask and discard unless needed for reuse.

• Wash hands on exiting the room.

If using a CAPR • Exit room; clean hands.

• Remove CAPR shield and gloves.

• Perform hand hygiene.

• Put on new gloves.

• Wipe down CAPR unit, cord, and battery using appropriate wipes.

• Remove gloves and perform hand hygiene.

Transporting patient from OR •  Patient is transported to an airborne infection isolation (negative airflow) room (AIIR) by the most 
direct route.

• If intubated, patient is transported sedated and intubated and extubated in the AIIR room. 

•  If patient brought from ICU and ICU ventilator used, the ICU ventilator is brought back to ICU with 
help of an RT. 

•  If patient was NOT intubated for surgery, place surgical mask over patient’s airway and transport  
to AIIR in SPU.

OR processing • All equipment and supplies remain in the OR and are not removed.

• Notify environmental services department of high-risk COVID-19 OR.

• OR remains unoccupied for 1 hour.

• After 1 hour, OR is cleaned as usual.

• All trash and linen are double bagged.

•  Case cart is closed, wiped off outside, and transported to central sterile supply for reprocessing 
on-site.

• Do not transport COVID-19 case carts to off-site location for processing.

Before taking a break or 
caring for another patient

All staff must change surgical scrubs.

Table.  Guidelines for Emergency Surgery in Patients With COVID-19
Abbreviations: CAPR, controlled air-purifying respirator; COVID-19, coronavirus disease 2019; ETC, emergency treatment center; ICU, 
intensive care unit; OR, operating room; PPE, personal protective equipment; RT, respiratory therapist.
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potassium ion, 3.9 mEq/L; chloride ion, 102 mEq/L; 
anion gap, 16 mEq/L; serum urea nitrogen, 10 mg/dL; 
creatinine, 0.6; glucose, 118; ionized calcium, 9.7 mg/dL). 
Preoperative vital signs were as follows: temperature, 36.6 
°C; pulse, 110/min; noninvasive blood pressure, 141/87 
mm Hg; and 100% oxygen saturation measured by pulse 
oximetry (Spo2) on room air. Physical examination find-
ings were within normal limits. Findings of the airway 
examination revealed Mallampati class 1, full range of 
motion, and a thyromental distance of 3 fingerbreadths. 

The patient was first encountered by anesthesia pro-
viders in the ETC. Our COVID-19 policy (Table) requires 
patients with suspected or confirmed COVID-19 who are 
admitted to the ETC to be placed in airborne isolation. 
When an infected patient is scheduled for surgery, the 
anesthesia team completes as much preoperative workup 
as possible electronically to limit patient contact. The an-
esthesia team transports the patient from the ETC to the 
specified operating room (OR) while minimizing contact 
with other personnel. Once the patient and team are in 
the OR, anesthesia and surgery are performed. Only nec-
essary personnel enter the OR, and breaks are minimized 
to limit exposure to COVID-19. 

The patient was brought to the OR, a timeout was per-
formed, and standard anesthesia monitors were placed. 
The patient was preoxygenated for 3 minutes, and posi-
tive pressure ventilation was avoided to prevent aerosol 
contamination of the OR. Rapid-sequence induction and 
intubation were performed given the possibility of a full 
stomach in this pregnant patient. Furthermore, rapid-se-
quence induction is recommended at our institution for 
all patients with COVID-19 irrespective of full stomach 
status to prevent aerosolization of viral particles with 
manual bag ventilation. The patient received midazolam, 
2 mg; fentanyl, 100 μg; lidocaine, 60 mg; propofol, 160 
mg; and succinylcholine, 100 mg. Cricoid pressure was 
administered, and a 7-mm endotracheal tube was placed 
to 22 cm at the lips. A videolaryngoscope was used to 
increase the likelihood of first-pass intubation and to 
reduce the risk of additional laryngoscopies and viral 
exposure. Anesthesia was maintained with a propofol 
infusion titrated to effect and a single dose of rocuronium 
(50 mg) given for relaxation. At emergence, neostigmine, 
3.75 mg, and glycopyrrolate, 0.6 mg, were administered 
to achieve a train-of-four ratio exceeding 90% of the 
baseline value. In total, the patient received 1,800 mL of 
crystalloid solution, had 40 mL of estimated blood loss, 
and 350 mL of urine output. 

Postoperatively, the patient was transported to the 
surgical neurological intensive care unit (SNICU) with 
propofol sedation during transport and was extubated in 
the SNICU. The airborne isolation rooms in the SNICU 
offer the advantage of negative pressure airflow, which 
minimizes the potential of contaminated air from escap-
ing the room. This is the opposite of ORs, which typically 

are positive airflow and push air out of the room to mini-
mize the likelihood of contamination in the surgical field. 
Her initial vital signs postoperatively were a pulse rate of 
55/min in normal sinus rhythm, noninvasive blood pres-
sure of 124/81 mm Hg, respiratory rate of 15/min, Spo2 
of 98%, and temperature of 36.9 °C. 

The patient was recovered in the ICU overnight 
without incident and discharged to home self-quarantine 
the following day. Fourteen days postoperatively all staff 
involved in the patient’s care displayed no signs and 
symptoms of COVID-19. 

Discussion
The COVID policy (see Table) at our facility changed mul-
tiple times during review of this manuscript. The policy is 
regularly updated as new information becomes available. 
Although elective surgery is not recommended in a patient 
with COVID-19, emergency surgery may be necessary.8 
Our facility had early exposure to COVID-19–positive pa-
tients because a number of local citizens had traveled to a 
foreign country, then found out during their return home 
they had been in extended close contact with documented 
COVID-19–positive individuals, and needed medical treat-
ment shortly after their return home. Upon knowledge of 
COVID-19–positive cases in our community, all anesthesia 
staff at our facility were required to immediately review 
the annual educational programs and videos on personal 
protective equipment (PPE) donning and doffing. The 
hospital also created COVID-19–specific simulations for 
personnel more likely to have contact with patients with 
COVID-19 should they present to the hospital. Anesthesia 
providers were given opportunities to practice donning 
and doffing procedures in monitored, individual practice 
sessions. Patients who are going to be tested for COVID-
19 or are awaiting results are considered COVID-19 under 
investigation. The electronic surgical schedule now includes 
icons identifying patients as “Assessment compete, no 
symptoms” or negative; “Potential COVID-19 Risk—Patient 
symptomatic”; “Patient tested positive for COVID-19 or has 
a documented active infection”; and “Testing ordered for 
COVID-19, result pending.”

If surgery is needed in a patient with a positive or 
suspected diagnosis of COVID-19, the hospital epidemi-
ologist on call should be notified to begin tracking the 
patient’s contacts and prepare for further patient care 
and staff testing if needed. Specific ORs with restricted 
airflow or airborne infection isolation airflow should 
be designated for emergency surgery in patients with 
COVID-19 to limit contamination possibilities.9 Current 
PPE used for patients with COVID-19 at our facility 
includes an N95 mask or the controlled air-purifying 
respirator (CAPR) for airborne PPE, a face shield or 
goggles for eye protection, and a gown and double gloves 
for contact precautions.9 Airborne particle protection is 
provided with the N95 face masks or alternatively with 
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the powered air-purifying respirator (PAPR) or CAPR 
for those whom the N95 does not work.9 Double gloves 
are worn so the outer, contaminated set can be removed 
after patient care and the provider will still have a pair of 
gloves on for personal protection. The anesthesia team 
assigned to the case should use appropriate PPE, trans-
port the patient directly to the OR, and stay with the 
patient throughout the case to minimize handoffs and 
staff contact.10 Nursing staff assigned to the room should 
also remain for the duration of the case if possible. 

During all patient contact and transport, great care 
is taken to avoid or minimize aerosol-generating proce-
dures, including nebulizer treatments, manual ventila-
tion before intubation, endotracheal intubation, bilevel 
or continuous positive airway pressure, high-frequency 
oscillating ventilation, open suctioning, sputum induc-
tion, bronchoscopy, cardiopulmonary resuscitation, and 
autopsy. If the patient is breathing spontaneously during 
transport, the patient should wear a mask to prevent 
aerosolized viral particle spread. For intensive care unit 
(ICU) patients who are already ventilated, the patient 
should be kept on his or her ICU ventilator for transport 
to the OR. This may require the assistance of a respira-
tory therapist to manage the ventilator during transport. 
If the ICU patient is not ventilated, the anesthesia and 
ICU team should intubate the patient in the ICU, and 
then transport the patient to the OR to minimize the po-
tential spread of viral particles during transport or during 
intubation in the positive airflow rooms of the OR. After 
the patient leaves the ICU, the ventilator and bed should 
be wiped off and the patient covered with a clean sheet 
for transport, to reduce viral shedding in the hallways. 
Once in the OR, the bed and any other equipment 
transported with the patient should remain in the OR to 
reduce contamination. If the bed cannot be kept in the 
OR, it should be stripped in the OR, removed, and imme-
diately cleaned outside the OR. Signs stating “High-Risk 
COVID-19 Patient” should be placed on all OR doors to 
prevent other staff from entering for the duration of the 
case. Inside the OR, staff need to be designated as clean 
(no patient contact) and dirty (patient contact). The 
“clean” anesthesia provider charts, uses the phone, gets 
equipment from the cart, and hands things to the “dirty” 
provider, who performs patient care. If possible, the dirty 
provider should not touch clean equipment or surfaces to 
minimize contamination. Two circulating nurses, dirty 
and clean, should be assigned to minimize contamination 
of unused supplies. All personnel involved in patient care 
should wear full PPE, including N95 mask or the CAPR, 
hat, gown, shoe covers, disposable eye protection, and 
gloves.10 Both N95 and CAPR are considered equally 
effective, with the CAPR worn by people who have not 
been fit tested or for whom the N95 was deemed not 
appropriate by fit testing. An airborne isolation cart con-
taining the required N95, CAPR, and other PPE should 

be located in each OR environment approved to provide 
care for patients with COVID-19. Our facility has elected 
to keep 1 airborne isolation cart in each OR area, with ad-
ditional PPE available from the housewide adult nursing 
supervisor as needed. Additional PPE has been secured to 
prevent waste or loss. 

On completion of surgery, staff should remove PPE 
per hospital policy. Our policy, seen in the Table, has 
been approved by the hospital epidemiologist. The gown, 
but not the mask, is removed inside the OR. When the 
staff member exits the OR, hands are cleaned, the N95 
is removed and discarded (if not needed for reuse), and 
hands are washed again. If a CAPR was used, on exit of 
the staffperson, the face shield is removed, gloves are 
removed, and hand hygiene is performed. After hand 
hygiene, an additional set of gloves are put on, the CPAR 
is removed, and the cord and battery are wiped down. 
Gloves are removed, and hand hygiene is performed 
again. All equipment and supplies remain inside the OR 
and are not removed. The OR should remain unoccupied 
for 1 hour and is then cleaned per protocol. All trash from 
the OR is double bagged. All equipment used in the case is 
placed on the case cart, the cart is closed, wiped off, and 
transported to central sterile supply for processing. After 
completing patient care, staff members should change 
their scrubs before taking a break or caring for other 
patients. A recent publication details an evidence-based 
approach to reduce OR infection transmission, including 
a recommendation for using ultraviolet light to clean ORs 
and equipment, and to decrease the risk of healthcare-
associated infections in providers.11 

• Ventilating a Patient With COVID-19 During 
Surgery. When using a standard anesthesia machine, the 
anesthesia patient safety foundation recommends placing 
an extra filter between the patient and the anesthesia 
machine. Our facility uses heat moisture exchanger 
filters (Ultipor BB25, Pall Medical), which can filter up 
to 0.1-μm particles as recommended by the Anesthesia 
Patient Safety Foundation.12 

For surgery for an intensive care patient, the ICU 
ventilator is brought to the OR to ventilate the patient 
and avoid contamination of the anesthesia machine. 
When the ICU ventilator is used, additional filters are 
not placed on the breathing circuit, and end-tidal carbon 
dioxide readings are sampled from the ICU ventilator 
circuit. If the anesthesia machine is needed despite avail-
ability of the ICU ventilator, the Ultipor 0.1-μm filter is 
inserted between the end of the endotracheal tube and 
the angle in the anesthesia circuit. 

• Extended Use and Reuse of Personal Protective 
Equipment. The CDC has provided recommendations 
for how to extend the life of N95 respiratory filtering 
devices in the event of equipment shortages.9,12 The first 
recommendation is to limit personnel who need the re-
spiratory protection equipment. Second, use alternatives 
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such as other filtering facepiece respirators, full-shield 
facemasks, air-purifying respirators (PAPRs or CAPRs), 
and others when possible. The CDC actually mentions 
construction-grade face masks, which although not ap-
proved for healthcare use, are better than using nothing. 
Third, implement extended use and limited reuse when 
acceptable. Fourth, prioritize the use of N95 masks for 
personnel at the highest risk of contracting or experi-
encing complications of infection. The CDC defines ex-
tended use as wearing the same mask for contact through 
multiple patient encounters, which is acceptable when 
the patients are infected with the same pathogen. This 
practice was used during the 2009 H1NI influenza out-
break12 and other epidemics.13 Additional information 
about this is available on the Association for Professionals 
in Infection Control and Epidemiology (APIC) website.14 
The CDC website states “there is no way of determining 
the maximum possible safe reuses for an N95 respirator”.9 
The site does give some general recommendations for 
reusing N95 masks but suggests they should be discarded 
if used for an aerosol-generating procedure such as those 
listed earlier; if contaminated with blood, secretions, or 
body fluids; or comes into close contact with infected pa-
tients. The CDC also recommends using a cleanable face 
shield in addition to the N95 mask to reduce surface con-
tamination of the N95. It has been reported that the virus 
responsible for causing COVID-19 may remain viable 
on typical OR surfaces (anesthesia machines, medica-
tion carts, surgical tables) for up to 72 hours.15 Judicious 
cleaning is necessary to prevent spread to other patients 
and to prevent infections of anesthesia providers. 

Due to equipment shortages at our facility, the hospi-
tal epidemiologist approved measures to conserve PPE. 

• Wear 1 surgical cap per day unless it is visibly soiled 
or contaminated.

• Wear 1 sterile surgical mask per day unless it is con-
taminated or soiled.

• Wait to open extra supplies only when needed.
• If a sterile package has multiple gowns that are not 

needed, remove extras from the room before the patient 
enters the OR so the gowns may be resterilized and 
used later.

• Minimize the use of sterile gowns unless needed for 
patient or staff safety.

• Minimize breaks and staff turnover during a case to 
conserve supplies.

• All nonessential personnel are restricted from the 
OR until further notice.

• These measures are reviewed and updated daily de-
pending on supplies of PPE.

The following steps listed have been approved if the 
CAPR disposable lens cuffs (DLC) or face shield needs 
to be reused.

1. Remove PPE from one’s face in the anteroom or 
hallway. Find a horizontal surface for disinfecting reus-
ables. Ensure that the surface has been disinfected. 

2. Perform hand hygiene.
3. Remove the DLC and inspect it. If it is damaged, 

discard it.
4. Place the DLC with the cuff side up on a clean 

surface and disinfect it with a germicidal disposable wipe 
(Sani-Cloth wipe, PDI).a 

5. Flip the DLC over and disinfect the shield side with 
a new Sani-Cloth wipe.a

6. If the DLC is not damaged, place it inside a 22.9 × 40.6 
cm (9 × 16 in) envelope with the provider’s name on it.

7. Disinfect the cleaning surface with a Sani-Cloth wipe.a

8. Perform hand hygiene.
9. Continue removing (doffing) the rest of the CAPR unit.

10. Disinfect the CPAR face shield and store it in the 
same manner. 

11. If the DLC or face shield becomes cloudy due to re-
sidual dried disinfectant solution, a screen cleaner can be 
used to remove the dried disinfectant after the appropri-
ate wet time.a 

Conclusion
Hopefully, this is the most challenging time we will 
all see in our professional careers. Certified Registered 
Nurse Anesthetists will be asked to provide anesthesia 
and pain management throughout this COVID-19 pan-
demic just as they have every day since the American 
Civil War. Although this experience will be extremely 
challenging, dedicated healthcare providers will rise 
above as they always have. This article detailed steps 
that anesthesia providers may take to protect themselves 
when providing anesthesia to patients with suspected 
or known COVID-19. There are also many COVID-19 
resources available from the WHO, CDC, and American 
Association of Nurse Anesthetists websites. The recom-
mendations change daily. Keep yourselves informed, use 
PPE, and let’s all learn from each other afterward. 
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