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Ultrasound-guided central venous catheterization amid the COVID-19 m¢m

outbreak: ‘Revisiting protocols’

Severe acute respiratory syndrome coronavirus-2 (SARS COV-2)
was declared as a pandemic by World Health Organization (WHO)
on March 11, 2020 [1]. The health emergency linked to the corona-
virus disease 2019 (COVID-19) pandemic has a series of dramatic
changes transforming various clinical practices, facility policies
and procedural protocols, including the restructuring of whole de-
partments to ensure appropriate protection for both healthcare cli-
nicians and their patients.

The indications for central venous catheter insertion include
difficult and inadequate peripheral venous access, routine venous
access in various surgeries, hemodynamic monitoring during sur-
gery and in the intensive care unit, emergency fluid resuscitation,
and long term venous access for medications such as chemo-
therapy, vasopressors, and parenteral nutrition [2]. Hence it be-
comes imperative to review the criteria for the insertion of
central venous catheters during the COVID-19 pandemic.

However, the ultrasound machine can be a potential conduit in
the transmission of infection and previous surveys have indicated a
gap in knowledge of basic infection prevention measures in ultra-
sound [3—5]. SARS-CoV-2 (severe acute respiratory syndrome coro-
navirus 2), the causative agent of COVID-19 may remain on
inanimate surfaces for several days [6]. Due to the potentially high-
ly infectious nature of this disease and given the proximity neces-
sary to perform an ultrasound-guided central venous
catheterization, it is essential to take following safety precautions
[7-9]:

1. Keep all non-essential equipment outside the patient’s room.

2. The ultrasound machine (including the probe, screen, keyboard,
and cable) should be disinfected using LLD (low-level disinfec-
tants) with agents recommended by the Centers for Disease
Control and Prevention and the Environmental Protection
Agency (like Quaternary ammonium; Ethanol; [sopropanol 70%)
[10].

3. There is no requirement of HLD (High-level disinfection) when
ultrasound probes are used on intact skin.

4. It is recommended that there should be one dedicated ultra-
sound machine for COVID-19 suspected/confirmed patients.

5. Preferably use single-use sterile gel. If the non-sterile gel is used,
avoid direct contact between the dispensing tip of the gel
container and any surface, including the ultrasound probe.
Avoid multi-dose gel containers in COVID-19 patients or when
they are used, discard the container after single use [5].

In COVID-19 pandemic, despite evidence of advantages of
peripherally inserted central catheters (limited supply in our
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hospital setting) over centrally inserted central catheters and use
of newer technology like wireless ultrasound probes which are
also not available in our hospital setting, this document is about
safe insertion of centrally inserted central catheters using a stan-
dard ultrasound machine with all necessary steps and safety pre-
cautions [11].

Though a consistent approach to infection prevention and safe
ultrasound practices are being implemented during the COVID-19
pandemic, there may be some operational and organizational dif-
ferences outside of the normal institutional protocol. As the evi-
dence base for COVID-19 is rapidly evolving, this document is
current at the time of publication and further updates may be pro-
vided as new evidence emerges.

1. Procedure prerequisites

1. Personal protection is the priority. There must be adequate
training to use personal protective equipment, how to put it on,
use/wear it, and take it off correctly [12]. The Personal Protective
Equipment (PPE) should have the following [13,14]-

a) Respirator or facemask: N95 respirators or respirators that
offer a higher level of protection Before the procedure, re-
view donning and doffing

b) Eye protection: This includes goggles or a disposable face
shield that must be put on when entering the patient room or
care area.

c) Two pair of Sterile Gloves [15].

d) Sterile Gown with shoe cover

2. Practice appropriate hand hygiene before and after all proced-
ures, using an alcohol-based hand rub (60—95% alcohol) or
washing hands with soap and water for at least 20 seconds [ 16].

3. Limit the number of health care providers in the room where the
procedure has to be performed [13].

4. Standard monitoring with oxygen saturation probe, electrocar-
diogram, and non-invasive blood pressure monitor (if arterial
catheter or arterial blood pressure monitoring is not available)
to be connected to the patient.

5. Emergency resuscitation equipment should be close at hand in
case (outside the patient’s room) if iatrogenic complications
occur during the insertion procedure.

6. Ultrasound Machine [16].

a. Extra-transducers and leads should be removed from
machine.

b. All parts of machine including transducer disinfected using
LLD.

c. Cover the probe with long sterile covers.
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d. Keep the machine at maximum distance from patient when
doing scan.

2. Procedure

The skin is cleaned with 0.5% chlorhexidine gluconate in 70%
isopropyl alcohol solution and the area should be covered with ster-
ile drapes. Infiltrate the skin with 1% lidocaine hydrochloride for
local anesthesia around the needle insertion site. Under ultrasound
guidance, a central venous catheter is inserted in a vein using Selin-
ger’s technique once blood aspiration confirmed. A Central venous
catheter is secured with a suture-less adhesive protective system to
decrease the risk of microbial colonization and infection [17].

After the procedure, the following steps are done [12,15]—

v Remove the outer glove, grasp cord above the probe cover with
clean inner glove and slowly remove the probe cover inside out
from the non-patient end and discard.

v Wear and new pair of sterile gloves and clean machine and its
parts by the LLD using separate wipes for machine, cords, and
probe.

v Keep ultrasound

v Remove gloves and the gown.

v Healthcare personnel may now exit the patient room.

v Perform hand hygiene.

v Remove face shield or goggles.

v Remove and discard respirator.

v Perform hand hygiene
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