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PROTOCOL SYNOPSIS 
 

Study Title: Laparoscopic surgery in the COVID-19 era: myths and reality. A multicentre 

observational study. 

Protocol #: TBC 

EudraCT #: N/A 

Phase: N/A 

Scientific 

Rationale: 

As the COVID-19 pandemic increases, the need to perform emergency surgeries on 

COVID-19 patients will increase. The global surgical community has adopted a very 

cautious approach with regards to laparoscopic surgery during the COVID-19 

pandemic, with most specialist organisations and surgical colleges, recommending 

the avoidance of performing laparoscopic surgery both in elective and also in 

emergency situations (1, 2, 3, 4, 5, 6). The recommendations have been mainly 

based on hypothesis suggesting that laparoscopic surgery is regarded as an aerosol 

generating procedure (AGP), which can result in the release of airborne particles 

(aerosols).  AGPs can create a risk of airborne transmission of infection that usually 

spread by droplet transmission.  Despite the concern regarding aerosolisation, there 

is currently no evidence of viral transmission during laparoscopy. 

The hypothetical risks of aerosolisation during laparoscopic surgery stem from the 

fact that surgical smoke is formed when energy-generating devices raise the 

intracellular temperature, causing tissue vaporisation. Previous studies have shown 

that the concentration of smoke particles in the operating room is significantly 

higher in laparoscopic surgery compared to traditional open surgery.  Furthermore 

surgical smoke generated during laparoscopic surgery may carry small viral 

particles, such as HIV, hepatitis, and human papillomavirus, suggesting that SARS-

Cov2 should not be an exception (7, 8, 9, 10, 11, 12, 13, 14, 15, 16).  Table 1 

demonstrates that SARS-Cov2 is comparable in size to some of the aforementioned 

viruses.  On the other hand, surgery in patients with HIV and hepatitis B and C has 

been ongoing for decades, without documented increased risk of transmission from 

the surgical plume or laparoscopic pneumoperitoneum to surgeons, anaesthetists 

or operating room personnel. In fact, when possible, laparoscopic techniques that 

significantly minimize exposure of surgeons to blood-borne pathogens is far 

preferred to laparotomy .  Furthermore, specific evidence relating to the presence 

of SARS-CoV-2 virus in the peritoneal cavity and its transmission during 

laparoscopic surgery is so far lacking.  

 

Name  Size (microns) μm 

Bacteria 0.30 μm 

HIV 0.12 μm 

Coronavirus 0.06-0.14 μm 

Hepatitis C Virus 0.06 μm 

Human Papilloma Virus 0.05 μm 

Hepatitis B Virus 0.04 μm 

Hepatitis E Virus 0.03 μm 

Hepatitis A Virus 0.02 μm 

Table 1: Biological material sizes (19, 20, 21, 22) 
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Furthermore in some fields of surgery such as weight loss surgery, hernia surgery, 

laparoscopic surgery carries clear advantages over open surgery where morbidity 

rates are much higher when operations are performed open. 

Despite the above, the hypothetical risks from aerosol transmission are resulting in 

many surgeons globally adopting open surgery over minimally invasive surgery, 

leading to increased morbidity, hospital stay (including the need for already scarce 

ICU care)  and recovery (5, 17, 18).   Furthermore patients presenting with acute 

surgical disease are facing delays in receiving surgery based on the same 

assumption of transmission of COVID-19 to healthcare professionals during 

laparoscopic surgery.  Examples include perforated appendicitis, acute cholecystitis, 

perforated peptic ulcer , and potential complicated diverticulitis being managed 

with antibiotics and xray guided drainage rather than undergoing early laparoscopic 

intervention/washout+drainage which would be the usual standard of care in non-

COVID-19 times.    

During laparoscopic surgery, carbon dioxide is insufflated into the peritoneal cavity. 

This creates space which allows the laparoscopic surgeon to perform minimally 

invasive surgery through laparoscopic ports.  Usually 3 or 4 ports are used.  All ports 

have a valve at the instrument insertion site which allows the passage of 

instruments in/out of the port with minimal gas leak.  All ports also have side gas 

vents with taps (Luer lock type) that are usually in the closed position (See Figure 1).  

However one or more port side vent can be opened for the following reasons: 

(i) to allow gas into the peritoneal cavity (at the beginning of the case and 
usually left open throughout the case to ensure an inflow of CO2 to 
maintain the set pressure inside the peritoneal cavity),  

(ii) to allow any smoke out created during the surgery from energy device 
usage (a port tap is opened transiently during the case to allow any smoke 
which obscures view to escape), and  

(iii) to allow gas out at the end of the case (this is to remove any CO2 and 
smoke out at the the end of the case as these would otherwise irritate the 
peritoneal lining causing pain as well as continued distension of the 
abdomen).  
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Figure 1: Laparoscopic port 

 

Therefore during laparoscopic surgery, in the absence of any precautionary 

measures,  it is possible to get intraperitoneal gas and smoke escape into the 

operating room environment during (ii) and (iii) above especially as the air inside 

the peritoneal cavity is at higher than atmospheric pressure (10-15mmHg).  Chun et 

al have demonstrated that after using laparoscopic electrical and ultrasonic 

equipment (for dissection / haemostasis) for 10 minutes, the particle concentration 

of the smoke in laparoscopic surgery was significantly greater than in open surgery.  

 

Hence this has led some to hypothesize that that surgical smoke produced during 

laparoscopic surgery increases the risk of SARS-CoV-2 exposure (1, 16).  

Furthermore the passage of laparoscopic instruments in and out of ports (despite 

the valve inside the ports to prevent escape of gas) may also result in some 

gas/smoke leakage.  
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Objectives: 
 Primary objective: 

• To analyse the presence of SARS-CoV-2 virus in the gas and smoke 
released from laparoscopic ports at various time intervals during 
laparoscopic surgery.  

Secondary objectives: 

• To analyse the presence of SARS-CoV-2 virus in the air inside the 
peritoneal cavity during laparoscopic surgery.   

• To analyse the presence of SARS-CoV-2 virus in the peritoneal lining 
from tissue biopsy. 

• To assess the infectivity of the above captured virus particles by 
subjecting them to in vitro cell culture. 

 

Rationale for 

Study 

Design: 

 

The novel nature of the COVID-19 pandemic presents many challenges to 

laparoscopic surgeons.  Despite efforts to limit elective surgery during the 

COVID-19 pandemic, urgent and emergent procedures must still be 

performed. For many of these urgent procedures,  laparoscopy may offer the 

best surgical approach and outcomes for the patient.  Currently patients 

rarely are being offered laparoscopic surgery, and instead many surgeons feel 

laparoscopic procedures should be avoided, and laparotomy procedures be 

universally employed when a patient is COVID-19 positive or status is 

unknown due to concerns about aerosolization of viral particles via the 

pneumoperitoneum. We strongly disagree with this premise. 

SARS-CoV-2 virions are approximately 0.06-0.12 microns in size and are most 

commonly transmitted as larger (> 20 microns) respiratory water droplets. 

The virus may also be aerosolized and transmitted in smaller droplets (< 10 

microns) in gas suspension.  

To date, no studies have looked for SARS-CoV-2 in surgical smoke, and even if 

found, it is not known whether these viral particles are infectious.  

There is therefore an urgent need to conduct an observational study to 

investigate if SARS-Cov2 RNA is aerosolised during laparoscopic surgery in 

COVID-19 patients and if so how great the risk of viral disease transmission is 

from performing laparoscopy.   If the current observational study detects 

SARS-Cov2 aerosolisation, we have planned an interventional study using 

smoke evacuation and filtration systems that remove virus particles from any 

gas/smoke from the peritoneal cavity that is released at the end of surgery or 

sucked out during surgery which would then allow laparoscopic surgery to be 

conducted safely. 
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Study design:  

 

This is a multicentre observational study to assess SARS-Cov2  in the operating 

room during laparoscopic surgery on COVID-19 positive patients.    

Preoperative assessment:  

This will be performed as standard of care as for any patient presenting to 

hospital for emergency or elective laparoscopic surgery.   Since most if not all 

hospitals have ceased elective laparoscopic surgery, the majority of subjects 

will be undergoing emergency laparoscopic procedures (appendicectomy, 

bariatric complications, perforated peptic ulcer repair, urgent 

cholecystectomy, ruptured ectopic pregnancy, hemorrhagic ovarian cysts, or 

ovarian torsion).   

Surgical patients requiring laparoscopic surgery that are COVID-19 positive or 

suspected will be recruited into this study and undergo consent for the 

research. 

 

Preoperative COVID-19 screening and diagnosis:  

Currently it is standard of care for surgery patients who are candidates for 

surgery (emergent or elective) to undergo SARS-CoV-2 screening by rRT-PCR 

and/or CT chest.   

Prior to surgery upper (nasopharangeal and oropharangeal swabs) 
respiratory tract specimens will be collected for all patients and 
specimens will be sent for rRT-PCR testing (standard of care). All 
samples will be collected according to WHO guidelines and this should 
be done by the COVID team in the hospital (30). If swabs are not taken 
preoperatively, the swabs will be taken within 48 hours of surgery.  As 
rRT-PCR results are usually take 24-48 hours, they should only be used 
for retrospective confirmation of the diagnosis, and will not delay the 
surgery nor the recruitment into this study.  
 
 Prior to surgery patients will normally undergo CT scanning of the 
chest (standard of care).  A finding of bilateral patchy shadows and 
ground glass opacity is highly suspicious for COVID-19 (28). 

 

Once a patient has been identified as meeting the inclusion criteria for the 

study (COVID-19 positive/suspected and planned for laparoscopic surgery), 

the admitting team will contact the research team via dedicated mobile 

phone number which is carried 24/7 by the CI.  The CI will then arrange for a 

member of the research team to attend surgery to collect the samples. 

 

Intraoperative SARS-CoV-2 isolation and analysis 

The research team member on arrival will identify themselves to the 

admitting team and donn full PPE (in accordance with the host institution) 

and will be present in the operating room from the beginning of the case to 

collect the air samples using the Coriolis.  The Coriolos air sampler (see Figure 
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2 below)  is a commonly used portable air sampling device and is effective in 

detecting small particles and viruses (31,33).  

 

 

 

 

 

Figure 2: Coriolis air biosampler 

 

Biosample 1: Intraperitoneal SARS-CoV-2 sampling via Coriolis  

The Coriolis Biological Air Sampler will be used to collect intraperitoneal SARS-
CoV-2 in surgical gas/smoke.  A sterile 25mm, 5m extension tube will be used 
to connect the laparoscopic port to the Coriolos. The Coriolos will be set at 
the maximum rate of 300 l/min. Intraperitoneal sampling will be take place 3 
times during the surgery.  
 
1-At the start of surgery once the target pneumoperitoneum is achieved, the 
gas vent tap on the port is opened, then the Coriolos is switched on for 1 
minute. The gas vent tap will then be turned off and the sample of gas 
collected  (now in a cone filled with 10ml of liquid) is removed from the 
Coriolis  
2-Midway through the surgery (approximately after 30min depending on the 
surgery), the process is repeated. 
3-Near the end of the surgery, just prior to full desufflation of the peritoneal 

cavity, the process is repeated. 

 

Biosample 2: Intraperitoneal SARS-CoV-2 sampling via peritoneal biopsy 

A single peritoneal biopsy will be obtained at laparoscopy from all subjects.   

This will be taken with a standard laparoscopic grasper and placed in a sterile 

pot.  This peritoneal biopsy will be sent for SARS-CoV-2 testing.  Furthermore 

it has been proven that for SARS-CoV-2, the  ACE-2 is a vital receptor for entry  



9 

Version 1.0 (draft), 22 April 2020 

 

 Apr 2020 

LAPCOV1 

 

 

 

(34). ACE-2 receptors are highly expressed in the gastrointestinal system, but 

few data are available on ACE-2 receptors presence in the peritoneum / GI 

tract (35).  The density of ACE-2 receptors in the peritoneum lining will be 

analysed.  Lastly, a full tissue biopsy of the target organ will be obtained 

where the nature of the operation permits resection of tissue (eg. 

appendicitis, cholecystitis, small bowel resection, ovarian cyst) 

 

 

Biosample 3: Extra-abdominal SARS-CoV-2 sampling via Coriolis 

A. The Coriolis Biological Air Sampler will be placed within 1 metre and at the 
same height as the operating table. Sampling will be take place 3 times during 
the surgery. 
 
1-Immediately after CO2 insufflation. The Coriolis will be placed as close as 
possible to the abdomen and must be within 1 metre. The Coriolis will be 
switched on for 10 minutes at a rate of 300 l/min.  The sample of air collected  
(now in a cone filled with 10ml of liquid) is then removed from the Coriolis. 
 
2- 10 minutes* after using an energy device that generates smoke or if no 
energy device is used, midway through the surgery.  The Coriolis will be 
placed as close as possible to the abdomen and must be within 1 metre. The 
Coriolis will be switched on for 10 minutes at a rate of 300 l/min.  The sample 
of air collected  (now in a cone filled with 10ml of liquid) is then removed 
from the Coriolis. 
*The choice of sampling 10 minutes after using an energy device is because a 

previous study has shown that the concentration of particles in the air during 

laparoscopic surgery, increases significantly after 10 minutes of using energy 

devices (15).  

3- On desufflation of the peritoneal cavity which is triggered by opening the 
gas vent tap on one or more laparoscopic ports.   Desufflation is thought to be 
an aerosol generating process (1). The Coriolis will be placed as close as 
possible to the abdomen and must be within 1 metre. The Coriolis will be 
switched on for 10 minutes at a rate of 300 l/min.  The sample of air collected  
(now in a cone filled with 10ml of liquid) is then removed from the Coriolis. 
 

Biosample 4: Extra-abdominal SARS-CoV-2 sampling via Filter cassettes (37-

mm) air sampler will be attached to 4 AirCheck Touch 220-5000TC pumps.  

Filter cassettes are another way of collecting virions in air and have been used 

previously to collect  SARS-CoV (36).  Pumps will be switched on at the 

beginning of surgery (before the first incision is made) and will be switched off 

after 10 minutes after the closure of the skin wound.  

Four filter cassettes (37mm) with pumps will be used as follows: 

1- One filter cassette will be placed near the operating room exit door 
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2- One filter cassette will be placed within 1 metre distance of the operating 

table and at same height as operating table.  

3- One filter cassette will be placed at a separate location (preferable 

opposite to cassette 2 above)  but also 1 metre distance of the operating table 

and at same height as operating table in order to maximise detection. 

4- One filter cassette will be placed outside the operating room as a control. 

 

Immediately after collection, all the biosamples will be placed on ice and 

either (i) transported the same day to a Level-3 containment laboratory or (ii) 

stored at a temperature of −80°C (37) and transported within 24 hours to a 

Level-3 containment laboratory for analysis for detectibility and viability of 

SARS-Cov2.   

The biosamples will also then be subjected to cell culturing to assess potential 

viral infectivity. 

[Further details of the laboratory process for identifying then cell culture for 

SARS-Cov2 to be added here] 

Sample Size: 10 patients will be recruited for this study.   
 
Why 10 patients? 

Kwak et al analysed the presence of hepatitis B virus in surgical smoke, 

emitted during laparoscopic surgery.  To our knowledge this is the only study 

that has analysed viral aerosolization, during laparoscopic surgery. The study 

recruited 11 patients, who are hepatitis B positive (3).  HBV  RNA was 

detected in 10 of the 11 cases. Despite the low sample size, the high 

detectibility rate was sufficient to conclude that HBV is detectable in surgical 

smoke. The HBV size is comparable to that of Coronavirus (Table 1). Thus, we 

decided to recruit 10 patients for our study. It is important to highlight that 

recruiting large number of patients to produce high power values is not 

possible during the COVID-19 era, since most operations  (except 

emergencies) have been cancelled at hospitals across the country.  

  
We expect recruiting patients who are COVID-19 positive and needing to 
undergo laparoscopic surgery will not be simple.  However the study has full 
backing by the Association of Laparoscopic Surgeons of Great Britain and 
Ireland who will promote the study and encourage recruitment and the 
study will also be part of the NIHR portfolio. 
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Coordinating 

Study Centre 

Medical oversight for this this study will be provided by the Chief Investigator 

Mr Ahmed R Ahmed 

Endpoints 
Primary endpoint: 

SARS-Cov2 RNA detection in operating room air. 

Secondary endpoints: 

1. SARS-Cov2 RNA detection in peritoneal gas. 

2. SARS-Cov2 RNA detection in peritoneal biopsy/specimen biopsy 

3. ACE-2 receptor density in peritoneal biopsy 

4. The infectivity of any detected SARS-Cov2 in operating room air 

 

Study 

Population: 

COVID-19 confirmed or suspected cases, undergoing laparoscopic surgery will 

be eligible to enter the study provided they fulfil all eligibility criteria. 

Inclusion criteria: 

 

1. Patients undergoing laparoscopic surgery (or planned laparoscopic 
surgery) 

2. Provision of signed written informed consent 

3. Age 18 to 69 years 

4. Positive laboratory test for SARS-CoV-2 (if not available at operation 
time then taken within 48 hours of surgery) OR CT positive for COVID-
19 
 

Exclusion criteria 

 

1. Open surgery patients or cases where laparoscopy is converted to 
open surgery within 5 minutes of starting surgery.  

2. Laparoscopic surgery, where smoke evacuators/filters/airseal trocars 
have been used. 

3. Concurrent treatment with other agents with actual or possible direct 
acting antiviral activity against SARS-CoV-2  
 

 

Study Duration 

Per Patient: 
The study duration for each patient is the length of the laparoscopic 

procedure. 
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