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INTRODUCTION 

Currently COVID-19 disease is embracing the whole 

world. COVID-19 is caused by a novel human 

coronavirus that is now named severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2, formerly called 

HCoV-19) emerged in Wuhan, China, in late 2019.1 The 

World Health Organization declared COVID-19 as 

pandemic on 11 March 2020. The novel coronavirus 

pandemic is the current most discussed topic, both by the 

popular imagery and media, as well as by the scientific 

world. It is stated that this disease has a geometric 

capacity of dissemination and a tremendous global 

socioeconomic impact. The disease has strongly 

influenced everyone’s daily routine. Mandatorily social 

isolation rules, the closing of national borders, and 

planning for disaster health care initiatives have 

permeated the current news worldwide. There is no doubt 

that COVID-19 has become part of everybody’s daily life 

with unprecedented conditions. The virus responsible for 

COVID-19 (SARS-CoV-2) belongs to the subgroup of 

coronaviruses that include the severe acute respiratory 

syndrome coronavirus (SARS- CoV) and the Middle East 

respiratory syndrome coronavirus (MERS-CoV). 

Although very similar to these viruses, COVID-19 

appears to be highly contagious due to its longer latency 
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period. The only current known modality of transmission 

of the COVID-19 virus is through respiratory droplet 

transmission.2,3 The size of these viral particles 

themselves ranges from 0.07 to 0.09 μm, which however 

are transmitted through droplet particles.4 The mechanism 

for successful transmission of these droplets is by 1) 

direct human to human 2) contaminated surfaces 3) a 

proposed mechanism suggested, although sufficient 

evidence is lacking, that an aerosolizing procedure on an 

infected person.  

However, since the only proven mode of transmission of 

COVID-19 is through respiratory droplets, the risk of 

transmission from the abdomen is unclear. A study 

performed during the SARS outbreak in 2003 showed 

that droplets from infected patients could reach people 

located two meters or more from the source.5 In addition, 

experience from the SARS epidemics demonstrated the 

presence of coronavirus in stool samples and intestinal 

biopsy samples.6 Recently, it has been confirmed that 

COVID-19 can be found in the oral cavity and faecal 

samples of infected individuals.7-10 Among surgeons 

around the world, a proposed theoretical risk of viral 

transmission with the use of MIS has been raised in the 

setting of COVID-19. This concern has arisen from not 

only the discovery that COVID-19 virus RNA can be 

found in the stool of infected patients but the suggestion 

that the virus can be found in the gastrointestinal 

mucosa.11,12 Thus, despite the lack of evidence to 

demonstrate or refute the viral transmissibility from the 

gastrointestinal tract, a threat that the virus can be 

transmitted from the abdomen exists.12 It has been also 

theorized that the environment created by 

pneumoperitoneum for laparoscopy creates a relatively 

stagnant heated volume of gas in the abdominal cavity, 

which may subsequently allow for a concentrated 

aerosolization of the virus. Thus, it is hypothesized that 

sudden bursts of this pneumoperitoneum from trocar 

valves during exchange of instruments or during the 

venting of trocars can allow for transmission of the virus.  

OPEN VERSUS MINIMAL INVASIVE SURGERY 

IN COVID-19 ERA 

Currently there is little or no evidence suggesting open 

over MIS or vice-versa specifically for COVID 19 virus 

transmission. This might be due to pandemic spread over 

a short span of time and restrictions over elective 

surgeries. However consideration be given to the 

possibility of viral contamination to staff during either 

open or MIS and protective measures should strictly 

employed for OR staff. Proven benefits of MIS of 

reduced length of stay and complications should be 

strongly considered in these patients, in addition to the 

potential for ultrafiltration of the majority or all 

aerosolized particles. Filtration of aerosolized particles 

may be more difficult during open surgery. In MIS, an 

essential part of the procedure is the establishment and 

maintenance of an artificial pneumoperitoneum that 

imposes the risk of aerosol exposure to the OR team. 

Commonly used electrosurgical devices produce large 

amount of surgical smoke, which needs to be evacuated 

to maintain a clear field of surgery therefore producing an 

inadvertent risk of contamination to the OR team. In 

earlier studies, activated corynebacterium, papillomavirus 

and HIV have been detected in surgical smoke.13-15 

Several health care workers contracted a rare 

papillomavirus that is suspected to be connected to 

surgical smoke exposure.16 The risk of COVID-19 novel 

virus infection should not be any exception. One study 

found that after using electrical or ultrasonic equipment 

for 10 minutes, the particle concentration of the smoke in 

laparoscopic surgery was significantly higher than that in 

traditional open surgery.17 The reason may be that due to 

the low gas mobility in the pneumoperitoneum, the 

aerosol formed during the operation tends to concentrate 

in the abdominal cavity. Sudden release of trocar valves, 

non-air-tight exchange of instruments or even small 

abdominal extraction incisions can potentially expose the 

health care team to the pneumoperitoneum aerosol. This 

outbreak thus poses a great challenge to the clinical work 

of surgeons who practice MIS.  

MEASURES TO PREVENT EXPOSURE TO 

SURGICAL SMOKE 

Recently, SAGES in conjunction with EAES, published 

guidelines for surgeons concerning the use of MIS during 

the current COVID-19 pandemic. Filtration may be an 

effective means of protection from the release of virus 

during MIS. Masks such as N95 respirators are designed 

to filter out 95% particles that are 0.3 microns and larger. 

Several different insufflation systems also exist. The 

common system that has been suggested for use during 

this COVID-19 pandemic is ConMed AirSeal®. One of 

the first sophisticated insufflator systems, this device uses 

an intelligent flow system control unit.18 The 

PneumoClear is another integrated insufflator with smoke 

evacuation system similar to that of the AirSeal® with a 

dual-lumen tubing set except it uses traditional trocars. 

Other commercially available widely used independent 

smoke evacuation systems are N95 respirator, ConMed 

PlumePort ActiV, Stryker PureView Active Plume. When 

a smoke evacuation system is not available, several 

groups have described using direct suction to 

laparoscopic trocars to allow for evacuation of the smoke. 

These systems can be integrated with the use of filters 

removed from endotracheal tubes or other devices; 

however, this method cannot guarantee the high filtration 

efficiency of the manufactured smoke evacuation devices. 

Powered air purifying respirators (PAPR), high-

efficiency particulate air (HEPA) filters, ultra-low 

particulate air (ULPA) filters are different available 

devices with different effectiveness for each.  

HOW DIFFERENT WE DID ON EVIDENCE 

BASED LITERATURE? 

The concept of antimicrobial properties of iodine was 

implemented to prevent direct smoke evacuation during 
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MIS. In Povidone iodine, iodine forms a complex with 

the synthetic carrier polymer Povidone, which itself has 

no microbicidal activity.19 In an aqueous medium, free 

iodine is released into solution from the Povidone iodine 

complex and equilibrium is established, with more free 

iodine being released from the povidone iodine reservoir 

as iodine-consuming germicidal activity proceeds.20,21 A 

decade earlier, a study by Sriwilaijaroen et al examined 

Povidone-iodine, which has a broad-spectrum 

microbicidal property for its inhibitory effects against 

influenza virus infection in MDCK cells and the 

mechanisms of action on hemagglutinin and 

neuraminidase were revealed.22  

Results obtained using a novel fluorescence and 

chromogenic-based plaque inhibition assay showed that 

1.56 mg/ml Povidone iodine inhibited infections in 

MDCK cells of human (8 strains) and avian (5 strains) 

influenza A viruses, including H1N1, H3N2, H5N3 and 

H9N2, from 23.0-97.5%. They concluded that Povidone 

iodine, for which there has been no report of resistance, is 

a potential agent that not only prevents viral infections 

but also reduces the spread of influenza viruses in 

epidemic and pandemic areas. Another study by Eggers 

et al showed Povidone iodine gargle/mouthwash diluted 

to 1:30 (equivalent to a concentration of 0.23%) showed 

effective bactericidal activity against Klebsiella 

pneumonia, Streptococcus pneumoniae and rapidly 

inactivated SARS-CoV, MERS- CoV, influenza virus A 

(H1N1) and rotavirus after 15 seconds of exposure.23 

Intercostal tube drainage bag was another important asset. 

ICD bag is specially designed to escape the air/gas from a 

closed system. 10% Povidone-iodine solution was put in 

ICD bag upto the mark over bag before starting the 

procedure. Pneumoperitoneum was created with classic 

closed technique using Veress needle. All other ports 

were placed subsequently. One of the ports was 

connected to the ICD bag containing Povidone iodine 

hence creating a closed system. This port was opened 

intermittently during electrocoagulation to escape the 

smoke, which was conveyed to the Povidone iodine 

solution via ICD channel. After completion of the 

procedure, all the gas was allowed to escape via this 

closed system followed by extraction of the specimen and 

removal of other ports subsequently. 

FUTURE PROSPECTIVE 

Currently whole world is occupied by the COVID-19 

curse with the economy being at its lower end. India is a 

developing nation. It is the 2nd largest populous country 

covering nearly 17.35% of world’s population. Therefore 

in a country like India or an emerging nation from 

COVID-19 outbreak where the economy is regaining its 

pace, the described simple, easily available and cost 

effective technique of smoke evacuation during MIS may 

solve the problem of fear, cost and availability. 

CONCLUSION 

Based on our review of the current scientific knowledge, 

there is not enough evidence to support use of MIS over 

open surgery or vice versa to reduce viral transmission of 

COVID-19. However, there is still much to learn about 

the disease and transmission during surgery. We 

understand the theoretical risk of viral transmission from 

the abdomen of an infected individual during either open 

or MIS. Where MIS is preferred, the gas and smoke 

evacuation from pneumoperitoneum is a matter of 

concern for every health care provider in OR. We 

introduce and propose the described novel, simple, easily 

available and cost effective technique for smoke and gas 

evacuation during MIS where an insufflation system is 

available or not. This technique may be of low or 

debatable benefit; however, smoke and gas evacuation 

mechanism should be considered for all confirmed or 

suspected cases of COVID-19.  
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