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INTRODUCTION

On April 5, 2020, there were 50,333 confirmed 
COVID-19 cases and 3869 deaths in Wuhan. Up-to- 
date, there are more than 4,000,000 confirmed 
cases globally. The true impact of  COVID-19 is 
seriously underestimated.[1] The mean latency of  

COVID-19 is 5.2 (4.1–7) days, while in some cases 
the latency can be longer than 20 days.[2-4] Various 
transmission routes include airborne droplets, direct 
contamination, and possible oral-fecal.[5,6] Early evidence 
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suggested that COVID-19 can transmit in a humid 
and high-temperature environment.[7] All these viral 
features create great difficulties in infection control. In 
addition, COVID-19 viral RNA has been detected in 
human feces. Therefore, endoscopists and endoscopy 
staff  are inevitably exposing to respiratory exposure 
risks.[8,9] As the Chinese government gradually lifts 
the national lockdown, most endoscopy centers 
are reopening in China. Our Hubei province has a 
population of  approximately 60 million, and there is 
a big demand for all types of  endoscopic procedures. 
In the early stage of  the COVID-19 outbreak, only 
emergent or urgent endoscopy was performed under 
biosafety level 3 conditions for positive or “high‑risk” 
COVID-19 patients.[8-10] The current recommendations 
from the Chinese endoscopy society and other world 
organizations mainly aim for urgent endoscopy during 
the pandemic period. During the transition into the 
postendemic period, cautions still need to be practiced. 
Increasing cases of  recurrent positive Severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2)-19 
RNA test in discharged patients pose great challenge 
to normal medical order.[11,12] Here, we share our 
experience of  conducting EUS‑guided FNA following 
our hospital guidelines and we hope these measures 
could help other endoscopy centers anticipating a 
smooth transition without compromising patient and 
staff  safety [Figure 1]. We illustrate our workflow using 
a patient with a left adrenal mass as an example and 
followed a biosafety level-2 standard.

A 57-year-old male was referred for a 7 cm × 6 cm left 
retroperitoneal mass on imaging study. Due to Wuhan 
lockdown, he was only able to come until March 31, 
2020. After outpatient COVID-19 prescreening, the 
patient was admitted to our hospital. His positron 
emission tomography computed tomography (CT) 
scan showed multiple hypermetabolic lesions in the 
left kidney suggestive of  neoplasm, and multiple 
hypermetabolic lesions suspecting metastases. To 
confirm the diagnosis, we performed EUS‑FNA.

To minimize transmission risks, all health-care 
providers wear a proper set of  personal protective 
equipment (PPE) which includes a medical protective 
mask, medical hair net, double gloves, goggle, 
face shields boot covers, and a single-use gown in 
our center [Figure 2]. The patient and his family 
members are also provided with surgical masks 
and the patient with a medical hair net and gown. 
To reduce intubation-induced aerosol generation, 

moderate anesthesia with intravenous propofol is 
provided to reduce coughing and gagging regurgitation 
during EUS-FNA. During moderate sedation, only 
one anesthetist is allowed in the procedure room to 
minimize the exposure risk. We have observed that one 
of  the disadvantages related to PPE usage is easy lens 
fogging when wearing goggles and face shields together. 
To prevent fogging, we rub the entire lens surface with 
a drop of  liquid soap. During specimen preparation, 
rapid on-site evaluation (ROSE) or cellblock assessment 
is performed wearing PPE. In some hospitals, the 
ROSE team let the slides air dry instead of  using an air 
blower to dry the slides to minimize aerosol generation.

Patients’ screening and triage
According to our hospital policies, the endoscopy 
center remains a high‑risk exposure location and should 
adhere to the biosafety level-2 requirement even in 
the postendemic period. Although this may not be 
adopted by some endoscopy units worldwide,[13] we 
strongly recommend careful patient screening or triage, 
and to reduce ambulatory endoscopy procedures at a 
limited level. As more evidence show that asymptomatic 
carriers could lead to family cluster infection,[14-17] 
screening tests and proper protection are still necessary 
to prevent transmission from asymptomatic carriers. 
Therefore, COVID-19 nucleic acid detection, CT scan, 
and SARS-CoV-2 antibody test are still currently needed 
as a part of  screening during the postendemic period 
in Wuhan.

According to the guidelines published in China on 
5th April,[18] all discharged COVID-19 patients still 
need to have a 14-days home quarantine. In our 
center, recovered COVID-19 patients can schedule an 
endoscopy 14 days after home quarantine. If  the patient’s 
SARS-CoV-2 Reverse transcription polymerase chain 
reaction nucleic acid test or IgM antibody is still positive, 
we will consider postponing the elective endoscopy. 
According to our hospital COVID-19 management 
policy, these patients are provided with surgical masks 
and transferred to the quarantine room. For discharged 
COVID-19 patients, if  the serum SARS-CoV-2 IgG titer 
multiplies by four times or more than that of  the acute 
stage, the decision to perform endoscopy will be made 
after risk–benefit analysis: benefits from EUS versus 
potential COVID-19 transmission risks.

Endoscopy staff protection
According to the new official report, there was 
new neighborhood cluster infection. This endemic 
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Figure 2. Recommended workflow of EUS in postendemic period in Wuhan

Present with any of the 
results below:
1. SARS-nCoV-2 RT-PCR 
nucleic acid (+);
2. SARS-nCov-2 specific IgM 
(+);
*3. Fourfold or greater 
change in SARS-nCov-2 IgM 
titer compared to acute stage;
4. CT shows typical COVID-
19 manifestations

Alert patients for potential 
transmission risk

Guidelines-recommended indications:
EUS can change management and potential 
prognosis

EUS indication assessment

EUS approval and scheduling

Consent for endoscopy

Transfer to the endoscopy 
center

Patient triage for intravenous 
anesthesia

EUS under level-2 protection

Disinfection of  all equipment 
and operation room

Post procedure follow-up for 14 
days

Offer patients surgical masks 
and single-use hairnet

Focus on EUS specific 
equipment physical parts

Recovered COVID-
19 patients

Patients without 
COVID-19 history

Risk benefit evaluation: 
COVID risk versus EUS benefit

Satisfy all of the results 
below:
1. SARS-nCoV-2 RT-PCR 
nucleic acid (-);
2. SARS-nCov-2 specific IgM 
(-);
*3. Less than fourfold change 
in SARS-nCov-2 IgM titer 
compared to acute stage;
4. CT without typical COVID-
19 manifestations

Postponing  versus 
EUS under level-3 protection

Satisfy all of the results 
below:
1. SARS-nCoV-2 RT-PCR 
nucleic acid (-);
2. SARS-nCov-2 specific IgM 
(-);
3. SARS-nCov-2 specific IgG 
(-)
4. CT without typical COVID-
19 manifestations

Figure 1. Endoscopy operators’ dress code (a) high‑risk dressing equipment before entering contamination area; (b) high‑risk dressing equipment 
during EUS procedure
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rebounded after lockdown lifted for months in Wuhan 
lifted. Although we have postponed all unnecessary 
endoscopy procedures at best, there are still more than 
60 cases in our center daily, cumulated since lockdown. 
Due to dense population and inevitable airway 
exposure, we still take level‑2 protection at endoscopy 
centers in accordance with instructions of  hospital 
epidemic-prevention agency. During the postendemic 
period, PPE still should be worn to reduce exposure 
hazards even if  the patient is properly screened and 
considered as “low‑risk” for COVID‑19 infection from 
our perspective. All endoscopy staff  have been trained 
to wear and remove PPE properly. During the outbreak, 
a shortage of  N95 (FFP2 standard or equivalent) 
respirators was a risk factor for COVID-19 nosocomial 
infection,[19] and there is evidence showing that surgical 
masks can also provide effective protection.[20] We 
recommend wearing medical protective masks/N95 
respirators and surgical masks when they are available. 
For safety concerns, we recommend that all advanced 
procedures should be performed by experienced 
endoscopists in order to reduce total procedure time 
and to limit potential exposure risk. Based on an 
infectious disease control model, our endoscopy center 
has completed unit modification and reconstruction 
during the outbreak and it has been divided into 
3 zones (clean, semi-contaminated, and contaminated) 
with 2 different passages (medical personnel passage 
and patient passage). In addition, we implemented these 
measures: Stricter medical waste disposal and handling, 
sterilization of  air and hard surfaces by the ultraviolet 
light, and soaking endoscope and water pocket installer 
in peroxide acid detergent (Acecide; Saraya Cor, Osaka, 
Japan).

EUS equipment and device handling
We strictly follow the required decontamination 
steps: Disinfection, washing, and sterilization.[21] After 
procedure, the endoscopes and reusable accessories were 
put in a double-layer yellow medical waste bag, sealed, 
and then transported. EUS equipment and accessories 
should be decontaminated with special considerations. 
The structures of  ultrasound fan in scanning EUS 
different from ordinary endoscopes, are an ultrasonic 
probe and forceps elevators. In addition, the elevator 
has its own cleaning channels. Thus, these are the key 
focus during cleaning and sterilization. Furthermore, 
the cable connecting EUS and monitor can only be 
sterilized by 75% alcohol.

EUS indications
For EUS indications in the postendemic period, we 
suggest giving priority to those patients with suspected 
cancers. Below is a summary of  our recommended 
indications based on current guidelines.[22,23]

a. EUS/-FNA/-elastography: Esophageal cancer staging
b. EUS: Prior to endoscopy resection of  early gastric 

cancer
c. EUS-FNA: Biopsy of  liver mass, poorly accessible by 

percutaneous imaging
d. EUS/-FNA/IDUS (intraductal ultrasonography): 

Staging or biopsy of  cholangiocarcinoma
e. EUS-FNA: Pancreatic solid tumor (1) CT or magnetic 

resonance imaging cannot differentiate between benign 
and malignant; (2) primary or metastatic lesion required 
for pathologic diagnosis; (3) neoadjuvant or palliative 
radio/chemotherapy

f. EUS/EUS-FNA: Lesions in other parts including 
lung, mediastinum, adrenal gland, lymph node of  
unknown origin, retroperitoneum.

Currently, it is difficult to estimate how long this 
COVID‑19 pandemic will last globally. Our workflow 
modifications and protection standards will be revisited 
and revised based on new evidence and the latest 
guidelines. Overall, based on our experience and 
currently published guidelines, we strategically assigned 
HCP to minimize exposure and applied the triage 
workflow throughout EUS procedure. We hope our 
experience can help other centers in setting up their 
own policies and guidelines during the postpandemic 
period.
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