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Abstract

Special Article

Introduction

Laparoscopy offers minimal direct tissue handling or 
exposure to the blood, which would be safer for surgeons in 
the presence of viremia.[1] In contrast, laparotomy exposes the 
surgeon to a higher risk of blood and plasma contamination.[1,2] 
Laparotomy also may expose the surgeon to more surgical 
smoke than laparoscopy, which would be more confined 
intrabdominally.[3] Laparoscopy can enhance surgical 
smoke management by its usage of port filters; preventing 
leakages, and the liberal use of the intraabdominal suction 
system. Refining its surgical techniques using sharp and blunt 

dissection instead of electrocautery, smoke and aerosolization 
can be reduced. Laparotomy is also more morbid, resulting 
in the delay of recovery, prolonged hospitalization, and 
increased utilization of valuable health‑care resources. 
Minimally invasive surgery, on the other hand, will reduce 
the hospital stay, which allows less doctor–patient burden, 
overcrowding and lowers the risk of nosocomial infections. 
Discharging postoperative patients earlier would comply with 
the health‑care guidelines in pandemic situations.

Objectives: While the issue of aerosolization of virus from the blood occurs during usage of energy sources scare practitioners, there have 
been no reported instances of healthcare workers (HCWs) being infected. COVID-19 virus is primarily transmitted via respiratory droplets and 
contact routes. Therefore, the ultimate decision for surgery, should be based on which is the safest, quickest route and concurrently ensuring 
that HCWs are protected during these surgeries. During the time of crisis, HCWs need to concentrate and channel resources to the care of 
those affected by the coronavirus hence judicious allocation of resources is mandatory. We present the guidelines and recommendations on 
gynecological laparoscopic surgery during this COVID-19 outbreak in Malaysia. 
Materials and Methods: Thorough search of articles and recommendations were done to look into the characteristics of the virus in terms 
of transmission and risks during surgery. Smoke plume characteristics, composition and risk of viral transmission were also studied. Search 
includes The WHO Library, Cochrane Library and electronic databases (PubMed, Google scholar and Science Direct).
Conclusion: We concluded that there is no scientific basis of shunning laparoscopic approach in surgical intervention. Ultimately, the guiding 
principles would be of reducing the anesthetic and surgical duration, the availability of full protective gear for HCWs during the surgery and the 
status of the patient. It is mandatory for viral swab tests to be done within the shortest window period possible, for all cases planned for surgery.
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Even though hemostasis through diathermy in laparoscopy is 
an aerosol‑generating procedure (AGP), the amount of viral 
load from tissue has not been documented. Viral load in the 
blood of infected patients show variable figures. Larger series 
of collected specimens demonstrated the presence of viruses 
in the blood of between 0% and 1% of infected patients,[4] 
while small series quoted up to 15% to 40% in symptomatic 
cases.[5] It is assumed that aerosolization of virus from the 
blood occurs while using energy devices during surgery.[6] 
However, to date, there have been no reported instances of 
health‑care workers (HCWs) being infected with aerosolized 
blood in SARS‑CoV‑2.[7] Therefore, it is very unlikely that 
any infection to the HCW would occur from laparoscopic 
surgery, especially when adequate universal precautions are 
applied.

Surgical smoke during surgery is also a source of chemicals, 
particulates, bacterias, and viruses. A  study quoted cases 
of gynecologists who contracted tonsillar squamous cell 
carcinoma and base of tongue malignancies after 20 and 
30 years of laser ablation and loop electrosurgical excisional 
procedure of HPV 16‑infected cervical dysplasia and 
vulva lesions.[8] Some gynecologists and nurses developed 
laryngeal papillomatosis after treating patients with 
anogenital condylomas infected with HPV (6 and 11) with 
electrosurgery or laser.[8] Hepatitis B, C, and HIV viruses 
have also been demonstrated to be in the surgical smoke 
plume. Some studies have identified the virus on swabs of 
surgeons’ glasses and gloves resulting from surgical smoke 
plume contamination. However, this has not been recognized 
as a mode of transmission.[3]

For COVID‑19, the surgical and anesthetic teams are 
more exposed to the virus arising from the patient’s 
nasopharyngeal region or fecal contamination.[9‑11] The 
potential viral transmission would be through unprotected 
patient’s breathing, coughing, sneezing, intubation, and 
extubation procedures. Viral shedding was seen >60%–90% 
involving the respiratory tract. SARS‑COV‑2 was detected 
in bronchoalveolar lavage fluid  (93%), sputum  (72%), 
nasal swabs  (63%), pharyngeal swabs  (32%), and a small 
percentage 29% from feces.[4]

Current knowledge reveals that the COVID‑19 virus is 
primarily transmitted via respiratory droplets and contact 
routes and limited data on oral fecal transmission.[5,9,11] 
Therefore, the ultimate decision for surgical treatment is not 
about laparotomy or laparoscopy, but should be based on 
which is the safest, quickest route to perform surgery while at 
the same time ensuring that HCWs are adequately protected 
during these surgical treatment processes.[12]

Methods

We went through searching for articles and recommendations 
from other on coronavirus at The WHO Library, Cochrane 
Library, and electronic databases (PubMed, Google Scholar, 
and Science Direct). We look into the characteristics of viral 
transmission and also other viruses’ behavior in relation to 
transmission. As this virus is new, data pertaining to it has to 
be compared with behaviors of other virus which has been 
thoroughly understood.

We also looked into the WHO scientific and public documents. 
We also studied the behavior of smoke and its composition 
and relations to be an infective carrier for certain viruses. We 
hereby then recommend and discuss in relation to laparoscopy.

Discussions

We put the discussion in point form manner as this is a 
statement and recommendations which will be easier to 
understand and to be used as a guideline.

During the time of crisis, HCWs need to concentrate 
and channel resources to the care of those affected by 
the coronavirus. The judicious allocation of resources 
is mandatory among this pandemic condition. Certain 
gynecological surgeries may still need to be performed during 
this period.[13] We must be prudent to prevent the potential 
spread of the disease to patients or HCWs. Usage of personal 
protective equipment (PPE) is imperative and should be saved 
and stretched over for the more clinically significant cases 
since there is a known worldwide shortage of protection gear.

We hereby offer recommendations as follows:
•	 Objectives of surgery:

1.	 To ensure successful, uncomplicated surgical 
treatment in the quickest and safest manner

2.	 To adopt practical measures and prevent transmission 
of COVID‑19 virus.

•	 Action

Plan for the shortest, most efficient, and complete surgery 
and anesthesia.
•	 Facts sheet on the mode of transmission

1.	 Transmission of COVID‑19 virus due to CO2 
insufflation has not been documented.[10] The risk of 
CO2 insufflation causing viral dissemination may 
not be possible as the viral load from the blood viral 
detection ranges only from 0% to 1%.[4] The presence 
of the virus in blood and plasma was detected on Day 
2 or Day 3 after the onset of symptoms or in the severe 
stage of infection.[5,14] There was no plasma viral 
load data detected during the incubation period.[5] In 
symptomatic cases, an elective surgery would have 
been postponed anyway, until the patient is well. On 
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the other hand, in emergency gynecological cases, 
most patients are asymptomatic

2.	 The primary viral transmission is through respiratory 
droplets, and some suggest the possibility of 
an oral‑fecal route.[7,11,14] However, there is no 
documented oral‑fecal transmission yet. It has not 
been proven as a mode of transmission[11,15]

3.	 No airborne transmission has been proven[11]

4.	 HIV, Hepatitis B and C patients who underwent 
endoscopic surgeries do not have risk of transmission 
to HCWs, even though these viruses were present in 
the surgical smoke plume. No proven cases have been 
reported[12]

5.	 The presence of virus in the gut has been documented. 
However, gynecological surgery does not involve 
opening the bowels[5,14]

6.	 In asymptomatic COVID‑19‑positive patients  (in 
incubation period), surgery may accelerate and 
exacerbate disease progression of COVID‑19 
postoperatively, with evidence of 20.6% mortality 
rate as compared to 2.3% in COVID‑19  patients 
without surgery; 44.1% of patients required ICU 
care as compared to 26.1% COVID‑19  patients 
without surgery; median time of symptoms’ onset 
to dyspnea was 3.5  days compared to 8  days in 
COVID‑19  patients without surgery. However, 
patients in ICU were mostly older patients with 
underlying comorbidities who has undergone more 
difficult surgeries with longer operating time.[16]

Therefore, the exposure risk during surgery only arises from:
1.	 Spontaneous unprotected  (patients without face mask) 

patient’s breathing[11]

2.	 Intubation and extubation (AGP) procedures[2,9]

3.	 Improper ventilation exhaust systems in the operating 
theater.[17] Hence, the importance of the Anesthesia Gas 
Scavenging System

4.	 Surgery that involve fecal soiling.[18]

It is advised that:
1.	 COVID‑19 screening swab test should be taken to 

determine patient’s status before all surgery, including 
laparoscopy[19‑21]

2.	 If the result is negative within 24 h, the surgery can be 
performed with the usual protection gear. Do not allow 
a prolonged window period as this may lead to surgery 
being done on a potentially COVID‑19‑positive patients 
in their incubation period, which may not only lead to 
the risk of exposure to health‑care workers but also a 
more accelerated and aggressive COVID‑19 disease to 
the patients postoperatively[16,20]

3.	 If the interval between a negative swab test and surgery 
is longer,[22] HCW need to be in full PPE despite patient’s 
swab test was negative[23]

4.	 The anesthesia and surgery should be performed by an 
experienced anesthetist and surgeon, respectively, to 
minimize the procedure time[24,25]

5.	 In an emergency case, a swab should be done before 
surgery, and full PPE should be donned.[26,27] Laparoscopic 
surgery can be performed provided it is agreed by both 
surgical and anesthetic teams that it is the most appropriate 
surgical route (This also applies to elective cases).[28] If 
the swab came back as positive, contact tracing can be 
done to all surgical and anesthetic members involved, 
and a positive COVID‑19 swab would also explain an 
unexpected postoperative lung infection.

Specific recommendations for laparoscopic surgery:[27]

1.	 For asymptomatic patients who were negative for 
COVID‑19 in their viral swab test, the laparoscopic 
procedures should be encouraged as with usual practice

2.	 During intubation and extubation, all HCWs should 
vacate the operating room until the anesthetist has 
prepared the patient[3,29]

3.	 In view of the pandemic with limited resources and time, 
the procedure should involve only a privileged and an 
experienced anesthetist, surgeon, and their assistants[30]

4.	 Ensure supporting staffs are highly trained and that 
effective equipment are readily available for safe and 
efficient surgery

5.	 Avoid obese patients with high comorbidities, especially 
patients with sleep apneas, chronic lung disease, and 
metabolic disorders

6.	 If there is a need to use a uterine manipulator, ensure 
that thorough cleaning and protection of perineum 
from contamination before, during, and postoperative is 
performed. May consider bowel preparation before all 
laparoscopic procedures

7.	 Beware of the high risk of explosive dispersion of bodily 
fluid with specimen removal  (both abdominally and 
vaginally)

8.	 It is also recommended that CO2 leakage is minimized 
to reduce the much “feared” AGP. This will also shorten 
the surgical procedure as the operating field is always 
“opened.”

Recommended laparoscopic techniques refinement to reduce 
CO2 leakage:[31‑33]

a.	 Ensure skin incisions are just adequate for port 
cannulation only (for a good seal)[34,35]

b.	 Liberal use of suction to decompress the abdomen before 
removing ports, specimens or at the end of the surgery, 
to remove the telescopic port[36]

c.	 If there is a need to change to bigger ports during the 
surgery, it is best to use the biggest port intended from 
the beginning. This is to reduce leakage during port 
changing[34,36]

d.	 For hemostasis, avoid the use of monopolars cautery, 
as it generates a lot of surgical smoke plume. It also 
requires more pneumoperitoneum to be released or 
aspirated to clear the operating field, and this will increase 
operating time. The use of electrocautery and ultrasonic 
dissectors‑hemostat should also be minimized, as they 
produce smoke plume and water vapor (aeroionization).[37] 
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Sharp and blunt dissection is preferable whenever possible
e.	 To suture, deliver the needle directly through the 

abdominal wall, the thinnest part would be at the inguinal 
ligament area. Do ONLY intracorporal suturing

f.	 Avoid pulling the cannula in and out of the port for 
whatever reasons. If there is a dire need, decompress the 
abdomen first, to prevent CO2 expulsion through the ports

g.	 Use a 10 mm telescope. A larger diameter cannula 
(11 mm or 12 mm) will deliver faster CO2 insufflation 
compared to 5 mm telescope in 5.5 mm ports. It will also 
provide surgeon with better quality and bigger view of 
the operating field, resulting in easier and faster surgery

h.	 Ensure the sealing caps and valves of reusable cannula 
have no cracks, which may cause gas leakages. It is best 
to use disposables for high‑risk cases to avoid missing a 
defective cannula port

i.	 Minimize Trendelenburg’s position to reduce the need 
for higher positive pressure ventilations[38]

j.	 Use smoke filtering devices which can filter smoke and 
aerosolites.[39,40] Apart from viruses (some had claimed 
filtering 99.9% of viruses), it will also filter chemicals, 
particulates, and bacterias. The filter will be attached to 
the cannula port. This further enhances the protection of 
the already appropriately garbed HCW. This step would 
not be available for laparotomies

k.	 Change smoke filters into active filtering devices. Filters 
that are used will cause the flow of CO2 or smoke through 
the connected stop cock will be delayed and slow. This 
would lead to a slow decompression of the abdomen or 
clearing of a smoky surgical filed. This will increase 
operating time and testing surgeons’ patience (one of the 
main reason that many did not use smoke filtering devices 
in laparoscopy). A slight modification may help by making 
the filtering devices as an active filter by connecting to a 
suction device.

Conclusion

In general, laparoscopic surgery is neither a contraindication 
nor a fearful approach in this pandemic period. All cases 
should be individualized and stratified accordingly. The risk 
of airborne transmission of SARS-COV-2 from abdominal 
source during surgery has not been documented and 
substantiated.[41] Laparotomy also exposes HCW to airborne 
viruses through the surgical smoke plume. Laparoscopy as a 
whole offers shorter patient-HCW contact and exposure time. 
The only setback is that the procedure may be prolonged 
in the hands of an inexperienced surgeon, which will then 
increase risk of exposure. However, this is only applicable 
if the patient is categorized as the person under investigation 
(PUI) or the COVID-19 positive patients. Therefore, it is 
important to get the mandatory viral swab test done within 
the shortest window period possible, for all cases going for 
the surgical process.

Ultimately, the guiding principles would be of reducing the 
anesthetic and surgical duration, ensuring the availability of 
full protective gear for HCWs during surgery and identifying 
status of the patient prior to embarking into surgical 
treatment. For all surgical cases, elective, semi-emergency, 
or emergency, the anesthetist and surgeon (as a team) will 
have to decide which approach is the safest and fastest to 
deliver treatment.
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