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A Protocol of Infection Control for  
Mechanical Thrombectomy in Possible 
COVID-19 Patients: Tokai University 
COVID-19 Manual

Kittipong Srivatanakul,1 Satomi Asai,2 Akihiro Hirayama,1 Hideaki Shigematsu,1 Makiko Niita,3 Tomoko Kawakami,3 
Takatoshi Sorimachi,1 and Mitsunori Matsumae1

The crisis of the coronavirus disease (COVID-19) is causing damage to the social and medical community. However, extreme 
emergency neuro-interventions such as mechanical thrombectomy still require the healthcare workers to offer the appropriate 
treatment while preventing further spread of the infection. This article outlines the necessary steps in managing a possible 
COVID-19 patient starting from patient screening to personnel infection and environmental contamination measures.
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been released by the Society of NeuroInterventional Sur-
gery.4 However, the precautions that can be readily put into 
use are rather limited. In this article, we introduce our 
infection control manual ready to be applied in most 
neurointerventional units. This should also be applicable in 
many situations where rapid neuro-intervention cannot be 
avoided in COVID-19 patients.

The benefit of mechanical thrombectomy (MT) for acute 
stroke patients due to large vessel occlusion that fulfill the 
treatment criteria is well proven,5 and the treatment indica-
tion should not be altered in COVID-19 patients. Minimum 
delay in the initiation of the diagnostic step to the interven-
tion step should be avoided as the MT is a highly time-sen-
sitive procedure, but at the same time, the risk to care 
providers must be fully eliminated.

This protocol contains three major steps: patient screen-
ing, initial evaluation, and care provider/environmental pro-
tection. The goals are to provide the necessary endovascular 
therapies such as MT while avoiding risk to the intervention-
ist and medical staff and to provide a guideline for disinfec-
tion of the environment to prevent nosocomial infection.

Methods

Preparedness is the key to controlling a pandemic. To create 
this protocol, we have gathered the latest information from 
various sources shown in the reference section, together 
with the advice we could obtain from the hospital infection 
control team. After several revisions, we came up with the 

Introduction

As the crisis of the coronavirus disease (COVID-19),1 
caused by the severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2), is spreading out globally, the demand 
on the care of the COVID-19 patients in various fields is 
inevitable. In a study involving a cohort of COVID-19 
patients in Wuhan, China, the incidence of stroke in the 
severe respiratory symptom group of COVID-19 was 5.7%, 
with most as ischemic stroke.2 Although the details of the 
ischemic stroke was not mentioned, the authors described a 
significant increase in the d-dimer level that can be consid-
ered as a risk factor for embolic stroke.3

A recommendation for the care of emergent neurointer-
ventional patients in the setting of COVID-19 has recently 
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steps mentioned in the next section that should be followed 
according to the status of the COVID-19 in the area.

Patient Screening

The following protocol was made based on recent reports 
and discussion with the emergency and critical care 
department and radiology department, and a rehearsal was 
done in the actual angiography room environment.

For a COVID-19-positive patient, proceed with inter-
ventions such as thrombectomy as usual as soon as the per-
sonal protection equipment (PPE) and zoning preparation 
are ready. Patients with an unknown status of COVID-19 
should be screened using the following protocol.

High risk of COVID-19-positive patient screening 
criteria
At first contact, if any suspicion arises, put a protective 
mask on the patient. If needed to give oxygen, place an 
oxygen cannula under the mask.

A patient with any of the following criteria should be 
considered as a suspected case of COVID-19:

1)	 travel history within 14 days to places considered as 
endemic areas (according to the data of the World 
Health Organization or other appropriate sources) or a a 
history of close contact with a COVID-19-positive or 
-suspected patient,

2)	 fever without other obvious causes,
3)	 respiratory symptoms or signs without other obvious 

causes, and
4)	 cases in which information mentioned above cannot be 

obtained without delay.

Initial Evaluation

Chest CT has been shown to be beneficial in detecting 
COVID-19 in high-risk population, even in patients with 
minimal respiratory symptoms.6,7 However, chest CT 
abnormalities can only be detected in 54% of asymptom-
atic cases,7 suggesting that there is no highly reliable 
screening test in this group. The steps involved in initial 
evaluation are as follows:

1)	 Perform a chest CT scan at the same time as initial intra-
cranial imaging.

2)	 If any of the chest CT findings such as ground-glass 
opacities, involvement of multiple lobes, subpleural or 

peripheral distribution, consolidations, septal thicken-
ing, bronchial dilation, and wall thickening are found, 
consider the patient as a highly suspected case of 
COVID-19-positive case.

3)	 If neuro-intervention is to be performed under general 
anesthesia, the patient should be intubated in a desig-
nated area (negative pressure room with staff in proper 
PPE) if possible. Also consider performing MT under 
general anesthesia for patients with respiratory distress, 
active cough, or restlessness.

A patient with chest CT finding(s) compatible with 
those described earlier should be managed with proper 
PPE as described in the following. However, for those 
without abnormal CT findings, COVID-19 still cannot be 
completely ruled out.

The chance of having an asymptomatic COVID-19 
patient cannot be ruled out in any patient. Practice hand 
hygiene and wear surgical mask when in contact with 
patients at all time. Use proper PPE according to epidemic-
ity of COVID-19 in the area.

Medical Staff and Equipment/ 
Environmental Protection

To prevent further spread of infection to other patients and 
healthcare workers, the following infection prevention 
protocol must be applied to each personnel and contami-
nation prevention to the environment must be well 
respected.

Recommended PPE (Fig. 1) 
—Operators, assistants, and nurses working close to the 
patient
Surgical gloves, N95 mask or surgical mask (N95 use 
should be limited to cases with aerosol-producing proce-
dures, such as intratracheal aspiration, endotracheal intu-
bation/extubation, bronchoscopy, and obtaining swap 
sample, as the number is limited. During such procedures, 
one must always wear a surgical mask with a face shield 
over an N95 mask in addition to the above), surgical mask 
with face shield, disposable cap, and surgical gown (Asso-
ciation for the Advancement of Medical Instrumentation 
level 3) are necessary.8 Attention must be paid not to have 
a direct exposure to the patient body fluid (waterproof shoe 
and leg covers should be used).

To prevent infection among medical staff, limit the 
number of medical staff participating in the procedure. If 
the number of staff is sufficient, work in separate teams.
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—Circulating nurses and other assistants outside the oper-
ative field
Wash hands. Use a surgical mask, a long sleeve gown, and 
gloves. For splash/spray-producing procedure, use protec-
tion for the face and the eyes (mask with face shield or gog-
gles). For any aerosol-producing procedure, in addition to 
the abovementioned equipment, use also an N95 mask. An 
N95 mask may be reused up to 1 month if not contaminated.

Zoning and cleaning
During transporting of the patient and for CT/MRI rooms, 
the following precautions are to be taken:

1)	 When transporting the patient, try to use a path sepa-
rated from other patients.

2)	 CT and MRI rooms must be disinfected after each 
examination. In AIS of COVID-19-suspected case, con-
sider using only CT and CTA to prevent contamination 
to the MRI room.

Angiography room area
Zoning
To prevent the contamination of the the room and the 
equipment, proper zoning has to be planned in advance and 
well respected during and after the procedure.

There should be lines demonstrating the contaminated 
zone, intermediate zone, and clean zone on the floor of the 
rooms and corridors.

Staff with PPE working directly on the patient must not 
leave the contaminated zone with the contaminated PPE. 
The circulating nurse can go in and out of the angiosuite 
for necessary assistance but must not enter the contami-
nated zone (Fig. 2).

Cleaning and disinfecting of the environment
The length of the time spent in the area of the angiography 
room is usually longer than that in other areas. This time 
includes a special attention in cleaning. Effective disinfection 

Fig. 1 � A sample of PPE setup. A N95 mask must be of correct size and worn properly. 
Another surgical mask with a face shield is worn over the N95 mask to prevent the 
N95 mask from being contaminated. The N95 mask, when used properly, can be 
reused for up to 1 month. Gloves must be worn so that they cover the sleeves and not 
leave any skin in contact with the body fluid of the patient. Great care must be taken 
when removing the PPE, not to contaminate oneself or the surrounding. Any equip-
ment not fully covered by the surgical gown, such as X-ray thyroid shields, should be 
disinfected after the procedure. PPE: personal protective equipment

surgical cap

mask with face shield 
placed over the N95 mask

N95 under the face shield mask
(to prevent the N95 from being contaminated)

surgical gown 
(AAMI level 3 compatible)

surgical gloves
(must be worn properly covering the 

gown sleeves to prevent body fluid contacts)

waterproof shoe covers
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can be done by wiping of surfaces using alcohol cleaning 
cloths with alcohol concentration higher than 70%.9 
Sodium hypochlorite solution as low as 0.21% has also 
been shown to be effective.9 Although the SARS-CoV-2 is 
considered to remain viable in aerosols for 3 hours,10 with 
proper ventilation of the room, 1 hour allowing the air 
change is considered to be a practical and safe option.11

1)	 For medical instruments, wipe clean with alcohol clean-
ing cloths. Blood residuals must be removed prior to the 
disinfection process using alcohol.

2)	 For washable materials, use detergent to wash, followed 
by immersing in 0.1% sodium hypochlorite solution for 
30 minutes. Rinse and dry. For materials that can be 
sterilized, sterilize according to the type of material.

3)	 Other metallic containers should be cleaned and steril-
ized in a normal manner.

4)	 Linens should be put in double-layered plastic bags and 
labeled as “COVID-19”.

5)	  Clean the floor surface using sodium hypochlorite solu-
tion with a disposable mop.

6)	 Allow 1 hour for natural air change in the angiography 
room before starting the next examination.

It is of extreme importance that all members of the team 
are familiar with this protocol. Training for proper use and 
removal of the PPE are vital in preventing contamination, 
which tends to occur especially after the procedure. A 
COVID-19 emergency protocol drill should be carried out 
at least once among the team. These infection prevention 
measures would take extra 10–15 minutes compared to the 
regular procedure in our experience with practice. How-
ever, we believe that these extra minutes will ensure safety 
to healthcare workers and other patients.

A quick flowchart is outlined in Fig. 3.

Limitations
The protocol proposed in this article should be used with 
flexibility because our protocol is made based on medical 
source in our hospital and current COVID-19 epidemicity. 
Screening of the patient and the range of application of 

Fig. 2 � A sample of zoning around the area of angiography room. 
The red dotted line indicates the area of no entry for other 
personnel (intermediate area). There should be only mini-
mum number of staff participating. After transferring the 
patient on the table, only the operator (O) and the scrub in 
assistance (A) are allowed inside the highly contaminated 
area (inside the red line). The circulating nurse and the tech-
nician can enter the room if necessary but should be limited 
to the area of the dotted line. The yellow triangles with excla-
mation marks represent a sign displaying “COVID-19 area,” 
informing other personnel not to enter the area. The gloves 
and the surgical gowns must be removed properly before 
exiting the red line area. The area outside the red dotted line 
is considered as a “clean” area. When the structure of the 
angiography room area does not allow to create an interme-
diate zone, care must be taken not to contaminate equip-
ment that cannot be disinfected easily. COVID-19: 
coronavirus disease
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Fig. 3 � A chart showing the important steps in managing a stroke 
patient with possible COVID-19. COVID-19: coronavirus 
disease

patient screening

at first contact, put a face mask on any patient

look for recent travelling history, respiratory 
symptoms/signs include patients with status unknown

chest CT at initial brain imaging (s)

personal protective equipment (PPE)

environmental protective protocol

Surgical gloves, N95 mask or surgical mask
 (N95 use should be limited to cases with aerosol producing

 procedures as the number is limited), 
surgical mask with face shield, disposable cap, 

surgical gown, shoe covers (refer to figure 1)

proper zoning, cleaning and disinfecting
 protocol removal of PPE must be done with

 great care and requires training

Chest CT helps identify asymptomatic COVID-19
patient but sensitivity is not high in asymptomatic patients
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using the suggested PPE will depend on the epidemicity 
in the area or the availability of PPE. COVID-19 is a new 
disease with growing evidence. The more we learn about 
it, the more efficient we can be in protecting our environ-
ment. We stress, for one more time, the importance of 
keeping the N95 masks for reusage when the supply is 
low and the importance of training for proper use of PPE.
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