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The ongoing COVID-19 outbreak caused by a novel Corona virus known as SARS-
CoV-2, has become a global pandemic with more than 270 000 cases reported world-
wide at the time of this article, with number of deaths more than 11 000. With the 

pathogen being a novel virus, many aspects of the organism and manifestations related 
to acute and long-term consequences are still unknown. The virus characteristics, muta-
genic forms, origin and routes of animal to human transmission, mode of human spread, 
extent of asymptomatic carriers, variables affecting mortality, effective treatment options 
and feasibility of developing vaccine are all parameters which need further study and defi-
nition. As other departments, it is imperative on Interventional Radiology (IR) to provide its 
services safely and effectively while reducing the risk of transmission to the staff. The virus 
has been shown to have phylogenetic similarity as well as severity of manifestations com-
parable to severe respiratory syndrome (SARS) caused by SARS-CoV-1. With much more yet 
to be known about the virus, an adequate protocol needs to be derived from the available 
fragmentary data and lessons learnt from prior outbreaks like SARS. We aim to put forth 
guidelines that the service needs to adopt to maintain a balance between optimal patient 
care without compromising on precautionary measures for IR staff.

 
IR departmental policies and actions

Most secondary transmission of SARS and MERS occurred in the hospital setting. This has 
been true for COVID-19 as well. In a report of 44 672 COVID-19 cases in China, 1716 were 
health workers (3.8%), and 14.8% of confirmed cases among health workers were classified 
as severe or critical and 5 deaths were observed (1).

Protective measures should be in place before and upon the patient’s arrival in the de-
partment, throughout the hospital stay, and during room disinfection following the pa-
tient’s discharge. It is particularly important to protect individuals at increased risk of infec-
tion including other patients and healthcare personnel (HCP).

Vetting and prioritization
The risk of transmission is directly related to the degree of contact between the public 

and HCP. Therefore, interventional radiologists are predisposed to a substantial risk of ac-
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quiring infection. The first step in limiting 
the propagation of the disease is proper 
vetting of the requested interventional 
procedures and postponement of the elec-
tive procedures till the current situation is 
brought under control. The interventional 
radiologist should limit acceptance of cases 
to urgent and semi urgent ones. More lib-
eral adoption of noninvasive practices may 
be initiated to manage inpatients awaiting 
interventions as well as those presenting to 
the emergency department (2).

Elective procedures 
All patients who have been scheduled for 

elective procedures should be contacted 
by the nursing staff and instructed to call 
ahead if they have any symptoms sugges-
tive of COVID-19 or have travelled to the 
endemic areas. Depending on the situation, 
the decision may be made to defer all elec-
tive procedures till further notice. 

Urgent procedures
For patients requiring urgent interven-

tion, the requesting clinical team must be 
instructed to assess the patients for fever, 
myalgia, or respiratory symptoms and to 
follow preventive measures like making 
the patient wear a facemask and to sanitize 
the contact surfaces as much as reason-
ably possible. Emergency medical services 
should inform the receiving healthcare fa-
cility of suspected or confirmed COVID-19 
cases and follow local or regional transport 
protocol. Effective communication in a 
timely fashion may allow sufficient time for 
the facility to prepare for the receipt of such 
patients (3).

 
Control of patient and staff movement
· Limiting all traffic through the healthcare 

facility is paramount in establishing con-
trol. 

· The entry point of all confirmed cases 
should be limited to one designated sec-
tion.

· Signs and posters are recommended at 
these points detailing instructions on 
hand hygiene and cough etiquette, ap-
propriate use and disposal of masks. 

· Adequate alcohol-based hand sanitizers 
and receptacles for waste disposal should 
be placed in these areas. 

· Where appropriate, physical barriers should 
be installed to limit interpersonal contact. 

· Rapid assessment and isolation of high-
risk patients in an examination room is 
advocated. 

· No more than one visitor should be al-
lowed to accompany the patient after the 
visitor has been assessed regarding travel 
history and clinical symptoms. If found 
to have affirmative history, the visitor 
should be asked to leave the premises.

· These recommendations include limit-
ing not only patients and staff, but also 
accessory regions functioning within 
the hospital including canteens, shops, 
security, support offices and help desks. 
All subsections not necessary for critical 
functioning of the unit or hospital should 
be temporarily suspended. In those areas 
which are deemed necessary, the mini-
mal workforce to keep the service afloat 
is recommended. 
 

Workflow enhancements
With restrictions in place, greater team 

play and coordinated effort is needed for 
smooth and effective functioning of the 
department. A well-planned and rehearsed 
approach should be put in place by a core 
group in charge of the unit. Each member 
of the interventional team should have a 
clear understanding of the role they play so 
that procedures can be undertaken with the 
least amount of stress and confusion while 
limiting unnecessary cross interactions.

Reinforcement of  
departmental protocols  
including infection control

The interventional team should desig-
nate members who will be deemed respon-
sible for communication with the hospital 
management and public health officials for 
development and implementation of infec-
tion control measures and to disseminate 
information to the team.

The core response team should be re-
sponsible for coordinating with the Re-
gional and Institutional healthcare policies 
while deciding on a protocol suited spe-
cifically to match the needs of IR. Since IR, 
unlike most other subspecialties of Radiol-
ogy, deals closely with patients and sup-
port staff, infection control steps should 
be strictly initiated and followed. All appro-
priate equipment necessary for interacting 
with patients confirmed to have COVID-19 
should be provided to involved staff while 
ensuring that personal hygiene practices 
are enforced. Situational awareness and 
constant updating of the team on changing 
policies ensures faith in the response team 
and prevents untoward exposure.

Stay at home policy for IR staff or staff 
returning from infected areas

Lessons are to be learnt from Taiwan gov-
ernment’s prompt and proactive 124 step 
protocol. These steps included integration 
of individual travel history with govern-
ment identification cards so that all individ-
uals with travel abroad could be recognized 
and assessed. All travelers were made to 
complete a health declaration form which 
was linked to an online form, either prior to 
departure from or upon arrival at a Taiwan 
airport. After assessment, those identified 
as high risk were put under mandatory 
home quarantine and monitored electron-
ically to ensure quarantine was followed. 
The Taiwanese government also allowed all 
hospitals, clinics, and pharmacies in Taiwan 
the access to patients’ travel histories (4).

These timely and stringent measures result-
ed in Taiwanese government being able to 
contain the outbreak to less than 50, success-
fully dispelling predictions of Taiwan getting 
the second highest number of cases due to 
proximity and number of flights with China.

Regulations are already in place for most 
jurisdictions across the world. Any suspicion 
of contact with an infected patient or travel 
to a region with COVID invites a mandato-
ry self-isolation for at least 2 weeks. There 
may however be lapses or refusal to comply 
with existing recommendations on the part 
of staff members. The details of the protocol 
in place should be clearly conveyed to all 
team members. Consideration may also be 
given to mobile monitoring to ensure that 
the isolation steps are complied with. 

Cleaning and disinfection procedures
All work stations, IR suites, departmen-

tal areas in use should be cleaned and 
disinfected prior to and after a new team 
member uses it. Apart from this, mandato-
ry cleaning should be undertaken 4 times a 
day to reduce any transmission risk. 

All nondisposable medical equipment 
should be cleaned and disinfected accord-
ing to manufacturer’s instructions and fa-
cility policies. Environmental protection 
agency (EPA)-registered disinfectants that 
have qualified under EPA’s emerging viral 
pathogens program for use against SARS-
CoV-2 should be used.

Routine cleaning and disinfection pro-
cedures (e.g., using cleaners and water to 
pre-clean surfaces prior to applying an 
EPA-registered, hospital-grade disinfectant 
to frequently touched surfaces for appro-
priate contact times as indicated on the 



product’s label) are appropriate for SARS-
CoV-2 in healthcare settings.

Management of laundry, food service 
utensils, and medical waste should also be 
performed in accordance with routine pro-
cedures (3).

Role of leadership and direction
The person in charge of the IR section 

has to strike a balance between providing 
patient care while assessing the risk profile 
and keeping the safety of his team in mind. 
This will result in tough decisions having to 
be made which may find resistance from 
clinical teams and management. Opting 
out of planned elective procedures is liable 
to earn the criticism of the teams caring for 
the patient and the patients themselves. 
The allocated resources have to be prudent-
ly distributed and steps should be taken to 
ensure optimization of valued protective 
equipment. With many areas facing short-
ages, alternatives to N95s should be con-
sidered, including other filtering facepiece 
respirators, elastomeric half-mask and full 
facepiece air purifying respirators, and pow-
ered air purifying respirators (PAPRs). Extra 
care should be taken to ensure that respi-
rators are reserved for aerosol-generating 
procedures. Transparent decision making, 
clear communication and stringent policy 
implementation is imperative in infection 
control and keeping HCP safe. The team 
leader also needs to be up to date with 
evolving scenarios while adjusting existing 
protocols and decisions to match constant-
ly a changing ground reality. 

 
IR patient-related actions

Checking of patients
Clinical samples should be collected from 

suspected cases and extraction of nucleic 
acids should be performed with a High Pure 
Viral Nucleic Acid Kit. These extracted nucleic 
acid samples should subsequently be tested 
for viruses and bacteria by polymerase chain 
reaction (PCR), in accordance with manufac-
turer instructions. Reverse transcription PCR 
(RT-PCR) assay should then be used to detect 
viral RNA by targeting a consensus RdRp re-
gion of pan β-CoV (5).

Segregation of patients
The clinical teams should be clearly direct-

ed to let the IR team know when a procedure 
is being requested for a confirmed COVID-19 
patient. These patients should be separated 

into different groups based on risk of trans-
mission. The procedures should then be per-
formed in isolated locations so as to mitigate 
the transmission of highly infective groups 
to others awaiting treatment. 

Depending on the burden of cases and 
resources of the institution, a dedicated 
COVID-19 care section with isolated floor 
space and designated HCP may be estab-
lished. 

Any patient with confirmed or suspected 
COVID-19 should be placed in a single-per-
son room with a dedicated bathroom with 
the door closed at all times. Patients should 
be confined to the same room for the ex-
tent of their stay.

Suspected unconfirmed patients should 
not be housed in the same unit or room as a 
confirmed case.

The patients should be instructed to wear 
facemasks at all times to reduce source 
transmission. Those unable to tolerate 
facemasks should use tissues to cover the 
mouth and nose. 

Patient movement outside designated 
units should be limited, and portable im-
aging and lab work should be performed in 
the room when feasible.

Following discharge or transfer, entry of 
all personnel into the room should be al-
lowed only after sufficient time has elapsed 
for air changes to remove potentially infec-
tious particles.

IR in COVID-19 patients
Basic precautions and vascular access

As instituted in guidelines by CDC and 
OSHA, SIR recommends the use of protec-
tive eyewear, facemask, gowns, and shoe 
covers in the event of droplet or splash 
risk. Maximum barrier precautions (cap, 
mask, sterile gown, sterile gloves, double 
glove use, and large sterile drape) is ad-
vised during the insertion of central venous 
catheters and all invasive interventional 
procedures. Two-handed needle recapping 
technique should be avoided and if re-cap-
ping is indicated, a re-capping device or a 
one-handed method is advised. The use of 
a designated sink for bodily fluid disposal 
and use of personal protective equipment 
(PPE) by IR staff during the disposal process 
is also advised (6).

It is recommended that all attempts at 
vascular access be made with ultrasonog-
raphy (US) guidance to increase the chance 
of access at first attempt. Central catheter 
placement should be performed in an isola-

tion suite with the use of a portable US and 
a C-arm. Single-use sterile ultrasound gel is 
recommended. Suturing should be avoided 
as it increases the risk of oozing at the cath-
eter entry site. The US unit and transducer 
should have an extra-long cord and should 
be double-bagged. The C-arm also requires 
two layers of waterproof plastic. The US 
images should ideally be transmitted wire-
lessly to the archive or a wired connection 
to the archive should be available in an an-
techamber outside of the patient’s room (7).

IR procedure room
Level 1 procedures (guided, diagnostic 

and/or therapeutic punctures, aspiration 
and biopsy) are generally performed in an 
isolated radio-diagnostic room. The dispos-
able protection must be changed and the 
examination table systematically disinfect-
ed between each patient. An aerosol tech-
nique must be used to disinfect potentially 
contaminated IR surfaces and equipment 
which are not easily accessible. All waste 
must be eliminated at the end of each pro-
cedure. Inadvertent entry to this room must 
be prevented. The room must be equipped 
with a point for washing and disinfecting 
hands and contain as few consumables as 
possible.

Level 2 and 3 procedures (e.g., angiogra-
phy, embolization, stent insertion, ablation, 
drainage, inferior vena cava filter, central 
line placement, endoprosthesis, neuroint-
erventions) need to be performed in a spe-
cially created room, analogous to an oper-
ating theatre. If such a room cannot be set 
aside for isolation and subset of COVID-19 
patients, a separate structure should be 
created within a reasonable time. This area 
must be separate from the rest of the de-
partment with a controlled environment 
and access, compatible with an ISO 7 level 
of performance. Inside this, the different 
rooms must be organized depending on 
the differing levels of infection risk.

Post-intervention observation room must 
be close to the intervention room and rules 
of hygiene for this part of the area are the 
same as those for the intervention area (8).

Infected patients’ procedures in the 
department

All procedures on confirmed COVID-19 
cases should be undertaken in single-care 
isolation rooms. Ideally, airborne infection 
isolation rooms (AIIR), respirators and face-
masks are core practices to be adopted 
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when performing a procedure on a con-
firmed COVID-19 patient. AIIRs are espe-
cially recommended in aerosol generating 
procedures.
These are single-patient negative pressure 
rooms with a minimum of 6 air changes 
per hour. Air from these rooms should 
be exhausted to the outside or filtered 
through a high-efficiency particulate air 
(HEPA) filter before recirculation. Entry 
and exit to these rooms should be kept to 
a minimum and doors should be closed at 
all times except when needed for entry or 
exit. Monitoring and documenting of neg-
ative pressure to ensure adequacy should 
be put in place. 

Only personnel essential to the procedure 
should be allowed in. All HCP in the room 
should wear an N95 or higher-level respira-
tor, eye protection, gloves, and gown. Res-
pirators for use in healthcare must be certi-
fied by the CDC/NIOSH. The HCP should be 
fit-tested if using respirators with tight-fit-
ting facepieces (e.g., a NIOSH-approved 
N95 respirator) and trained in the proper 
use, safe removal and disposal, and medical 
contraindications (3).

The room should be promptly cleaned 
and disinfected after adequate time for air 
change has elapsed. 

 
Specimen collection

Leak-proof plastic containers are rec-
ommended by WHO over glass specimen 
containers for specimen collection. There 
should not be any visible contamination 
on the external surface of the container. 
Containers should be carefully labelled to 
not only ensure that the correct specimen 
has been placed but also indicating the 
contagious nature of the specimen. The 
laboratory requisition should be placed in 
separate waterproof chamber. The Alleghe-
ny Health Network guidelines recommend 
that HCP wear gloves when handling the 
specimen container and specimen. Spec-
imen containers should be transported 
in a Ziploc-type bag (S. C. Johnson & Son) 
marked with a biohazard symbol. Body 
tissue specimens (i.e., biopsy specimens), 
body fluid specimens greater than 90 mL, 
and cerebrospinal fluid specimens cannot 
be transported through a pneumatic tube 
transportation system (9).

 
Equipment decontamination

Decontamination of noncritical items 
such as the magnetic resonance imaging 
(MRI) or computed tomography (CT) gan-

try, noninvasive ultrasound probes, blood 
pressure cuffs, and the viewing station key-
board and mouse should occur after every 
use (9). Critical items (endovascular or en-
dovaginal ultrasound probes and reusable 
surgical instruments) require steam-ster-
ilization of heat-resistant items after every 
use while heat-sensitive items can be steril-
ized with ethylene oxide gas, hydrogen per-
oxide gas plasma, ozone, or liquid chemical 
sterilant.

IR staff-related actions
Reinforcement of basic hygiene

In any contagion, HCP face a high degree 
of infection themselves. With high infec-
tivity of COVID-19 and with asymptomatic 
carriers being transmitters, COVID-19 pa-
tients pose a high degree of infection to IR 
staff since they are involved directly in ex-
amining, interacting and treating patients. 
Being a respiratory infection with droplet 
and contact transmission, it is essential 
that handwashing and other infection pre-
vention and control measures are in place. 
These HCP are at greater risk of infection 
and then become the inadvertent carriers 
to patients who are in hospital for other dis-
eases and treatments, family members, and 
the community (10).

 
Standard, contact and airborne precau-
tions

In a study of 1099 patients with confirmed 
COVID-19, only 1.9% had any contact with 
animals, while the majority of 72.3% had 
contact with residents of Wuhan indicating 
a high degree of community transmission. 
The most common symptoms were fever 
and cough developing within an average 
incubation period. Also, an overwhelming 
83.2% had lymphocytopenia indicating 
that the virus seems to directly affect the 
immune status (11).

Conventional routes of transmission 
of SARS-CoV-2 are thought to be similar 
to other contemporary coronavirus syn-
dromes including SARS and MERS, includ-
ing respiratory droplets and direct contact. 
However, detection of SARS-CoV-2 in the 
gastrointestinal tract, saliva, and urine may 
suggest other potential portals of transmis-
sion as well (11).

Transmission of COVID-19 is mainly 
through respiratory droplets from cough 
or sneeze. Droplets can be deposited in the 
mouths, noses, or eyes of people nearby or 
be inhaled into the lungs of those in close 

proximity. The possibility or degree of aero-
sol transmission is currently uncertain (3).

 
Standard and contact precautions

Blood, body fluids, secretions, excretions 
except sweat may contain transmissible 
infectious agents via nonintact skin and 
mucous membranes. Standard precautions 
are determined by the nature of the patient 
interaction and the extent of anticipated 
blood, body fluids, and pathogen exposure. 
If splashes, sprays, coughs, contact with 
nonintact skin, mucous membranes are ex-
pected, facemask, gloves, and eye protec-
tion should be worn (3).

Hand hygiene should be performed with 
alcohol-based hand rub containing at least 
60%–95% alcohol or by washing hands 
with soap and water for at least 20 seconds. 
It should be done before and after all pa-
tient interaction or contact with potentially 
infectious material, and before putting on 
and after removing PPE. 

All personnel should receive training on 
when and what PPE to use, how to prop-
erly wear and remove PPE in a manner to 
prevent self-contamination and how to dis-
pose of and maintain PPE.

Respirator or facemask should be 
donned before entry into the patient area. 
Disposable respirators and facemasks 
should be discarded after exiting the pa-
tient’s care area and closing the door. Hand 
hygiene should be performed after discard-
ing the respirator or facemask. 

Eye protection should be worn prior to 
entering the care area and removed before 
leaving the patient room. Reusable respira-
tors and eye protection must be disinfected 
according to manufacturer’s instructions.

Gloves are to be worn before entry to the 
patient area and are to be discarded when 
leaving, followed by immediate hand hygiene.

Gowns are mandated to be donned be-
fore entry into the procedure room and 
discarded in a dedicated container before 
leaving the procedure suite. Cloth gowns 
should be laundered after each use. In case 
of shortages, they should be prioritized for 
aerosol-generating procedures, procedures 
where splashes and sprays are anticipated, 
and high-contact patient care activities.

 
Airborne precautions

Procedures likely to induce coughing 
should be performed cautiously or avoided, 
if possible. If they have to be performed, ad-
herence to the following guidelines can be 
helpful in limiting the spread.



Procedures for patients under airborne 
precautions should be performed in an 
AIIR. In case of nonavailability of a nega-
tive-pressure room, a local exhaust venti-
lation device should be used. Only those 
personnel essential to the procedure and 
patient care should be present. All HCP in 
the room should wear an N95 or higher-lev-
el respirator, eye protection, gloves, and a 
gown. Prompt cleaning and disinfection 
should be undertaken (3).

The use of a particulate respirator re-
quires both a fit test and regular user seal 
checks. If the user is unable to achieve a 
tight air seal with a particulate respirator or 
if the user has facial hair or certain medical 
conditions, PAPR must be worn when air-
borne precautions are in effect, the use of 
which requires additional training (9).

 
Segregation of workforce

Many departments have staff who pro-
vide clinical services at multiple locations. 
These cross-covering staff who has been 
in contact with a COVID-19 patient risk ex-
posing multiple healthcare teams to the 
contagion. It is prudent to create a separate 
clinical team which includes the treating 
physician and an entire unit of nurse, tech-
nician, as well as other support staff, who 
are necessary for complete patient care at 
one particular center. Optimally, at least 
two such separate units should be created 
for one site so that care can be provided 
without interruption in case a member of 
the alternating team needs to go into iso-
lation. It is also recommended that these 
units refrain from contact with each other 
and treat different subsets of patients (2).

 
Temperature checking and condition 
of staff

Many reports have shown that people of 
certain demographic parameters and those 
with comorbidities are at higher risk of 
acute respiratory distress syndrome (ARDS) 
if infected. Exclusion of IR staff with these 
parameters (age above 60, smokers, diabet-
ics, hypertensives, those with previous lung 
damage, chronic heart disease, cancer, Hep-
atitis B, chronic kidney disease) from com-

ing into contact with confirmed COVID-19 
cases is prudent.

Although fever, dry cough and breathing 
difficulty, myalgia and fatigue are the most 
common symptoms, there have been doc-
umented instances of isolated symptoms of 
sore throat, sneezing and nasal discharge with 
a far less occurrence of headache, sputum pro-
duction, hemoptysis, and diarrhea (10).

To prevent further spread, onset of fever 
and respiratory symptoms should be close-
ly monitored among HCP. When available, 
testing of respiratory specimens should be 
done immediately once a diagnosis is sus-
pected. Serum antibodies, fecal and urine 
samples should also be tested among HCP 
before and after their exposure to SARS-
CoV-2 for identification of asymptomatic 
infections (10).

 
Quarantine and treatment of staff

Symptomatic or RT-PCR positive mem-
bers of the staff should be quarantined for 
14 days. Exposed but asymptomatic HCP 
may continue to work after consultation 
with the occupational health program in 
case of limited essential workforce.

As a gold standard, respiratory speci-
mens are tested for SARS-CoV-2 using RT-
PCR assays. Conservative management is 
the mainstay of treatment in uncomplicat-
ed cases with debatable benefits of corti-
costeroid therapy and antiviral drugs. The 
common complications identified include 
ARDS (29%), RNAaemia (15%), acute car-
diac injury (12%), and secondary infection 
(10%) (10).

 
Conclusion

The IR department should be prepared 
to continue the service especially for emer-
gency procedures and important elective 
procedures, during the time of increasing 
incidence of COVID-19 cases. The team 
members should understand the routes 
of transmission and should take utmost 
precautions to prevent transmission to col-
leagues and patients. 

Anticipating that constant updates will 
be necessary in this volatile situation, the 
above recommendations may be used as a 

framework on which to base management 
decisions and strategize in order to opti-
mize resources while reducing risk to staff 
and delivering quality patient care.
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