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The coronavirus disease 2019 (COVID-19) pandemic has
placed an unprecedented strain on hospitals worldwide,
necessitating health care systems to triage patient care
and redirect resources including personnel, equipment,
and operating rooms. Aortic emergencies, including aortic
dissection, rupture, and malperfusion syndromes, are
resource-intensive and therefore can overwhelm a system
already operating at maximal capacity. Although health
care systems are necessarily shifting resources to address
the COVID-19 pandemic, a contingency plan to continue
to support aortic emergencies needs to remain in place.
This document is meant to facilitate triage and management

Bilateral ground-glass opacities and ‘“‘crazy paving”
in a patient infected with COVID-19.

of these acute patients based on the best-available evidence.

1. How should hospitals manage COVID-19—positive or
status unknown patients who present to their hospital
with an aortic emergency?

CENTRAL MESSAGE
An algorithmic approach to
acute aortic emergencies during

the COVID-19 pandemic can
reduce the risk of exposure for
patients and health care
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i. COVID-19-negative: Patients who have tested
negative for COVID-19 should be managed by

1. Patients who test negative but have concerning
signs/symptoms and/or radiologic findings con-
cerning for infection on computed tomography
scan (ie, possible false-negative; see Figure 2)
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ic emergency diagnosis confirmed

COVID negative COVID unknown COVID positive
(=) Y
w ST BT AU . Full COVID PPE precautions
concerning for infection Full COVID PPE precautions

Consider early intubation to

Rapid COVID-19 testing reduce viral spread*

No Yes

Routine OR COVID OR COVID OR

NP, tracheal aspirate, or BAL
testing after intubation
(if not already performed)

Routine surgical ICU COVvID ICU COvID ICU

Test returns
negative

FIGURE 1. Algorithm for triaging patients from the emergency room based on COVID testing status. *Patients requiring high flow oxygen, non-invasive

ventilation, or other oxygen source with high potential for aerosol-generation should be considered for early intubation in the ER in order to reduce viral
spread during transport. ED, Emergency department; COVID-19, coronavirus disease 2019; CT, computed tomography; PPE, personal protective equip-
ment; OR, operating room; NP, nasopharyngeal; BAL, bronchoalveolar lavage; ICU, intensive care unit.

should be treated as COVID-19 status unknown ment (PPE) precautions and potentially retested

with full COVID-19 personal protective equip- using rapid testing.

ii. COVID-19—positive: Patients who have tested
positive for COVID-19 should be managed with
full PPE precautions and should be taken to a
COVID-19-designated OR (capable of negative-
pressure airflow) and subsequently to a COVID-
19—designated ICU with close surgical team
consultation.

1. Consider early intubation for symptomatic pa-
tients, ensuring appropriate PPE and in a nega-
tive pressure airflow room if able.

iii. COVID-19 status unknown: Patients for whom
testing status is unknown or indeterminate should
be handled with full PPE precautions and tested
by rapid test in the ED.

1. Consider early intubation for symptomatic pa-
tients, ensuring appropriate PPE and in a
negative-pressure airflow room if able.

2. If a sample needs to be obtained after intuba-

FIGURE 2. Computed tomography findings of the chest in a patient in-

fected with COVID-19. Diffuse bilateral ground-glass opacities in a patient tion, consider tracheal aspirate or bronchoal-
infected with COVID-19. Other characteristic findings include volume veolar lavage, which have greater sensitivity
loss, atelectasis, and “crazy paving.” than a nasopharyngeal swab, in accordance
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ic emergency diagnosis at referring hospital

COVID negative COVID unknown COVID positive
o)
£2 A4
E=
Q 8 Symptoms or CT findings Full COVID PPE precautions Full COVID PPE precautions
&’ LL concerning for infection
Rapid COVID-19 testing at Consider early intubation to
referral site if available reduce viral spread*
No Yes
Consider early intubation to
reduce viral spread*
2 2 2

Transport to designated pre-operative staging area at receiving hospital
EMS handoff to OR staff

Confirm diagnosis on imaging

In-Hospital

Routine OR COVID OR COVID OR

NP, tracheal aspirate, or BAL
testing after intubation
(if not already performed)

Routine surgical ICU CovID ICU CovID ICU

Test returns
negative

FIGURE 3. Algorithm for triaging patients from an external hospital. *Patients requiring high-flow oxygen, noninvasive ventilation, or other oxygen source
with high potential for aerosol-generation should be considered for early intubation before transport to reduce viral spread during transport. COVID-19,
Coronavirus disease 2019; CT, computed tomography; PPE, personal protective equipment; EMS, emergency medical services; OR, operating room;
NP, nasopharyngeal; BAL, bronchoalveolar lavage; ICU, intensive care unit.

with the Society of Critical Care Medicine rec- for triaging patients from an external hospital is pro-
ommendations." vided in Figure 3.

3. Patients should be taken to a COVID-19- b. Patient transfer centers should alert the receiving treat-
designated ICU postoperatively until testing ment team of the patient’s COVID-19 infection status.
returns. If testing is negative, the patient If the COVID-19 status is unknown, rapid testing, if
should be transferred to a routine surgical available, should be performed by the transferring hos-
ICU. pital before transport to the receiving facility.

2. How should hospitals manage interfacility transfers of c. Hospitals that have direct-to-OR transfer protocols
COVID-19—positive or status unknown patients? for emergencies should continue to follow strict

safety precautions to decrease the risk of transmis-
a. The transfer of care to a greater level of care centers

capable of handling aortic emergencies should
continue during the COVID-19 pandemic but is
necessarily dictated by local protocols. A flowchart

sion, and ensure the following:

i. Confirm transfer hospitals provide all pertinent
medical records and imaging disks to decrease
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need for unnecessary repeat imaging testing at
receiving facility.

ii. Limit family members from entering the
receiving facility and establishing clear health
care power of attorney contact information for
decision-making.

. Emergency medical services (EMS) and other trans-

port personnel should wear appropriate recommended

PPE (N95 or higher-level respirator or facemask when

respirator unavailable, gloves, gown, eye protection)”

and take the following precautions:

i. Limit the number of personnel involved in the care
and transfer of the patient.

ii. Minimize the spread of aerosol-generating equip-
ment and procedures.

iii. Avoid transportation of the patient requiring high-
flow oxygen (>15 L/min) or noninvasive ventila-
tion, such as bi-level positive airway pressure or
continuous positive airway pressure. Early intu-
bation before transport should be considered for
patients requiring-high flow oxygen (>15 L/
min) or noninvasive ventilation.”

iv. Patients may be transported on low-flow oxygen
sources (such as nasal cannula, simple facemask, or
non-rebreather mask). Face masks should be worn
by the patient, including over any airway devices.

v. Have a clearly designated route to the patient
transfer area; the receiving facility should have a
representative available to escort the transport
personnel to avoid unnecessary travel around the
hospital.

3. What preoperative considerations should be taken to
minimize risk to health care personnel for COVID-19-
positive or status unknown patients?

a. For surgical emergencies going directly to the OR,

consider performing patient preoperative evaluation
and any necessary procedures in the ED before trans-
port to the OR (Table 1).

i. Provide bundled care treatment (blood draws, elec-
trocardiogram evaluation, consent, and surgical-
site marking) to minimize personnel movement
into and out of the room.

. Hospitals that have direct-to-OR transfer protocols

for emergencies should identify a preoperative surgi-

cal staging area where care can be transferred from

EMS personnel to hospital personnel.

i. A surgical staging area may be a preoperative
setting for centers with direct-to-OR abilities, or
an ICU, depending on local protocols.

ii. EMS personnel should not transport patients directly
to the OR, if possible, to avoid contamination.

c. Appropriate PPE measures include the following:

i. Airway team: N95 masks or appropriate respirator,
eye protection, gown, gloves, and head cover. A
powered air-purifying respirator can also be
considered when available.

ii. Nursing and surgical teams: N95 masks or appro-
priate respirator, eye protection, gown, gloves, and

head cover.

d. Surgical procedures should ideally be performed in
COVID-19-designated ORs that have the capability
of providing negative-pressure airflow. Doffing of
PPE should be performed adjacent to the OR doorway
before leaving the room, or in a separate anteroom if
available.

e. The minimum number of personnel required
should be directly involved in patient care to
reduce exposure. Team members at greater risk
of COVID-19 infection should be identified and
accommodated.

f. If the patient goes into cardiac arrest before proced-
ure, standard advanced cardiovascular life support
guidelines should be performed with the following
modifications™:

i. Chest compressions should be held during airway
procedures to reduce aerosol generation and pro-
tect airway personnel.

ii. The minimal required personnel should be directly
involved in patient care with a runner nearby to
retrieve equipment and medications.

iii. In the event of suspected aortic catastrophe, early
termination of resuscitative efforts should be
considered.

g. Medical therapy and palliation are reasonable alter-
natives, particularly in patients with symptomatic
COVID-19 infection.”

4. What are the important anesthetic considerations for

COVID-19—positive and status unknown patients?

a. All precautions should be taken to minimize exposure
to aerosol-generating procedures in the OR. Staff not
involved in the management of the airway should wait
outside the OR during this time.

b. In accordance with the World Health Organization
and Centers for Disease Control and Prevention,
aerosol-generating procedures should be performed
in a negative-pressure airflow room.

c. Recommendations for endotracheal intubation include
rapid sequence intubation, intubation performed by a
highly experienced and efficient provider, and elective
use of a video laryngoscope if available.'

i. Video laryngoscope allows the provider’s face to
be further away from the patient during
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intubation.” In addition, a video laryngoscope may
be beneficial in decreasing failed intubation at-
tempts® and increasing the success rate.

ii. The use of a high-efficiency hydrophobic filter
should be interposed between the endotracheal
tube and resuscitation bag or anesthesia circuit.

iii. Care should be taken to avoid contamination or
cross-contamination after intubation.

d. If testing for COVID-19 was not yet achieved, a sam-
ple should be collected once in the OR.

i. The nasopharyngeal swab may be obtained; how-
ever, concerns have been expressed over the sensi-
tivity of this sample.” When the patient is intubated
in the OR, a lower respiratory tract sample should
be considered, in the form of a tracheal aspirate or
bronchial alveolar lavage, in accordance with rec-
ommendations from the Society of Critical Care
Medicine.'

e. Ventilation of patients during the procedure should
consider the pulmonary effects of patients infected
with COVID-19.

i. Infected patients may present with acute respira-
tory distress syndrome (ARDS); however, some
patients may have mild hypoxemia or be asymp-
tomatic carriers.

1. Low tidal volume mechanical ventilation
should be used to prevent further lung injury,
as indicated in other types of ARDS.'""

2. It is also reasonable to consider higher positive
end-expiratory pressure as needed for hypox-
emia per evidence-based ARDS protocols.'”'?

f. The risk of performing an intraoperative transesopha-
geal echocardiogram (TEE) in patients infected with
COVID-19 is high.

i. Per the American Society of Echocardiography, the
benefit of performing a TEE may outweigh the risk
in a type A dissection in a COVID-19—positive or
suspected patient.'” A case-by-case basis should
be considered when determining whether to
perform a TEE.

ii. Care should be taken to minimize contamination
of surfaces while performing a TEE and appro-
priate PPE donned during the procedure.

5. What precautions should be taken by surgical personnel
during the procedure?

a. Expeditious repairs requiring minimal operating and
cardiopulmonary bypass times should be favored
over complex operations. The priorities should be to
safely address any life-threatening issues, to be effi-
cient with resource use, and to minimize the risk of
postoperative complications.'*

i. Endovascular options (if available and applicable
to the clinical scenario) should be considered
over open surgical procedures when possible.

b. Prepping and draping the patient should be done in
usual sterile fashion, with emphasis on providing an
appropriate drape barrier between anesthesia and sur-
gical teams to minimize surgical personnel exposure
to airway and TEE interventions.

c. Observing, nonessential personnel should not be pre-
sent during the procedure to reduce the amount of
personnel in close contact.

d. During the COVID-19 pandemic, there have been
concerns over adequate blood supply for patients in
some regions due to increased blood product use
and blood donation shortages. Blood-conservation
management should be used during surgical

TABLE 1. Suggested approach for the management of aortic
emergencies during the COVID-19 pandemic

Preoperative considerations

Preoperative evaluation should be performed before transport to OR

A preoperative surgical staging area should be identified (for direct-
to-OR protocols)

Appropriate PPE measures should be strictly followed for all
personnel

Surgical procedures should ideally be performed in COVID-19—
designated ORs that have the capability of providing negative
pressure airflow

The minimum number of personnel required should be directly
involved in patient care

Anesthetic considerations

All precautions should be taken to minimize exposure to aerosol-
generating procedures

Recommendations for endotracheal intubation include rapid
sequence intubation, an experienced provider performing the
procedure, and elective use of a video laryngoscope

If testing for COVID-19 was not yet achieved, a sample should be
collected once in the operating room

Ventilation of patients should follow ARDS protocols

Care should be taken during TEE examination, including appropriate
PPE

Procedural considerations
Prepping and draping in usual sterile fashion with emphasis on an
appropriate drape barrier between anesthesia and surgical teams
Expeditious repairs should be favored over complex repairs
Consider blood-conservation management strategies
Chest tubes should be checked for air leaks and secure connections

Postoperative care
Ideal postoperative care in a COVID-19—designated ICU
Extubation criteria should be carefully considered to mitigate risk of
reintubation

OR, Operating room; COVID-19, coronavirus 2019; ARDS, acute respiratory distress
syndrome; TEE, transesophageal echocardiogram; PPE, personal protective equip-
ment; /CU, intensive care unit.
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procedures for aortic emergencies. The following
measures should be considered where available:

i. intraoperative cell salvage'”;

ii. modified ultrafiltration'®,

iii. acute normovolemic hemodilution'’;

iv. viscoelastography-guided transfusions'®; and

v. ensuring good hemostasis to minimize blood prod-
uct use and need to return to OR.

e. Chest tubes should be checked for air leaks and
ensuring that all connections are secure to reduce
exposure via contamination.'”

6. What are the postoperative considerations for COVID-
19—positive and status-unknown patients?

a. Patients should ideally be transported to a COVID-
19—designated ICU with close consultation with the
surgical team, unless hospital protocols dictate
otherwise.

b. Timing and planning for extubation will be multifac-
torial, and attention should be given to the patient’s
hemodynamic stability, neurologic examination, res-
piratory status, and any postsurgical concerns.

i. Since extubation is also an aerosol-generating pro-
cedure, extubation should be performed in a
negative-pressure airflow room with appropriate
PPE and minimizing personnel in the room at
time of extubation.

ii. Meticulous care should be given to ensure patients
are adequately ready for extubation to minimize
risk of reintubation.

c. Patients in whom COVID-status was initially un-
known but later returns as negative should be moved
to a routine surgical ICU setting.
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