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Abstract
Context: The outbreak of the Coronavirus disease 2019 (Covid-19) has posed new challenges to surgical
care throughout the world. Laparoscopic guidelines were revised to address the theoretical risks
associated with transmission of viral droplets and many elective surgeries were suspended.

Aims: We aimed to describe strategies that lowered viral transmission risks such as alternative
anaesthetic techniques and low-cost infection control and prevention practices for laparoscopic
surgeries.

Settings and Design: Seventy two patients who presented to hospital as acute surgical emergencies
between April and July 2020 and analyzed clinical data of 50 patients who underwent laparoscopic
surgeries. This was a prospective observational study.

Methods and Material: Procedures were performed under spinal anaesthesia utilizing alternate
electrosurgical units and simple smoke evacuation systems.

Statistical analysis used: Continuous variables were summarized as mean and standard deviation (SD)
or median and range. Discrete variables were summarized as frequencies and percentages. Univariate
testing was performed using t test or Mann-Whitney U test. ANOVA or Kruskal-Wallis test was used for
categorical data.

Results: Of the 50 operated patients, the median age was 23 years with 54% females. The most
frequently performed procedure was laparoscopic cholecystectomy, the overall median theatre time was
47 minutes, and 40% patients were managed as day cases with reduced hospital stay.

Conclusions: Use of spinal anaesthesia, a simple smoke evacuator and some additional measures during
laparoscopic surgeries reduce theatre time and length of hospital stay. These strategies could address
and minimize the risks associated with Covid-19 transmission in surgical settings in low-resource
countries.

Key Messages
We propose the safety of alternative anaesthesia techniques such as SA, and low cost options of smoke
evacuation that can signi�cantly decrease the theoretical risks of viral transmission, reduce theatre time,
and duration of hospital stay.

Introduction
The global transmission of Coronavirus disease 2019 (Covid-19) is fraught with widespread implications
on traditional health care practices related to surgery.1Current practices such as laparoscopy, which has
been instrumental in the practice of surgery for decades, were reconsidered and guidelines were
restructured to ensure patient safety and best clinical outcomes. Elective surgeries were suspended by the
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surgical and allied societies since the start of the pandemic and judicious triage protocols were
adopted.2-3 Laparoscopic procedures were avoided in all cases due to risk of viral transmission from
aerosol-generating products (AGP) during procedures performed under general anesthesia (GA) during
intubation and ventilation and smoke generation from insu�ated gas.4-6 Gradually surgical societies
adopted newer guidelines which allowed laparoscopy provided protective measures were strictly
implemented.7 Some of these measures were limited due to the cost of devices and systems to support
procedures.8

Laparoscopy has been the widely accepted gold standard for several organ procedures such as
cholecystectomy and appendectomy.9 Despite established advantages, consensus for laparoscopic
surgical practice was modi�ed to curb risks that increased viral transmission such as hazardous smoke
generation during surgical procedures.8 And indeed societies published new recommendations
discouraging laparoscopy in favour of open surgeries during Covid-19 pandemic; however, guidelines
evolved with time.10-11 In regards to choice of anesthetic modalities, GA has been the mainstay of
laparoscopic surgeries. In the past, various factors have discouraged the uptake of alternative anesthetic
techniques such as the notion of inadequate abdominal muscle relaxation during spinal anesthesia
(SA).12 In contrast, emerging evidence supports merits of SA and good feasibility due to profound muscle
relaxation, shorter recovery time and cites it comparable to GA in regards to laparoscopic procedures,
complications and length of hospital stay.13

In relation to Bangladesh, the �rst con�rmed case of Covid-19 was declared on 8th March 2020.14

Subsequently, the general public avoided hospitals especially during the months of March and April
which led to a signi�cant decrease in elective surgeries. Herein we present measures adopted for
laparoscopic surgical practice at a hospital in Bangladesh. We propose the safety of alternative
anesthesia techniques such as SA, and low cost options of smoke evacuation that can signi�cantly
decrease the theoretical risks of viral transmission, reduce theatre time, and duration of hospital stay.

 

Subjects and Methods:

Between 1, April 2020 and 31, July 2020, 72 patients presented to a tertiary care hospital in Chittagong,
Bangladesh with acute surgical conditions amenable to laparoscopic procedures. Among these, 50
patients underwent laparoscopy and the remainder improved on non-operative management. All patients
had abdominal pain and many had associated fever and were provisionally considered as Covid-19
positive until proved otherwise. Except in a few cases where Covid-19 testing was not done and the
decision to perform surgery was made despite non-testing, the majority of patients had the testing done.
For this prospective observational study, we included medical records of all patients and ethical clearance
was obtained on March 14, 2020 (no/admin/SPH/189/2020) from Ethical Committee of the Hospital.
Informed consent was obtained from all patients and parents or legal guardians as appropriate.
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Spinal anesthesia was used during all laparoscopic procedures. Ergonomics were such that surgeon
could operate with only one assistant so that less personnel was needed during laparoscopy. Smoke
generation was minimized by use of Ligasure (COVIDIEN Valleylab LS10) instead of diathermy. Smoke
leakage was minimized by use of indigenous smoke evacuator which evacuated insu�ated gas via least
dependant port through suction tubing into a jar containing detergent solution and from there to a bucket
containing water mixed with detergent and bleach [Fig. 1]. All the patients wore a mask and a screen
separated the head end of the patient from the surgical team.

Data collection: We obtained data on age, gender, clinical and surgical variables which included Covid-19
testing, diagnosis, treatment, theatre time and length of hospital stay.

Data analysis: Data was collected using Microsoft Excel and analyzed with Stata/IC 16.0 for Mac.
Continuous variables were summarized as mean and standard deviation (SD) or median and range when
appropriate. Discrete variables were summarized as frequencies and percentages. Univariate testing was
performed using t test or Mann-Whitney U test based on distribution of data. One-way analysis of
variance (ANOVA) or Kruskal-Wallis test was used for categorical data. All P-values were two-sided and
values ≤0.05 were considered statistically signi�cant.

Results
There were 72 patients in the overall cohort with a median age of 18.5 years (range, one to 48 years) and
54.17% were female. Some patients were admitted with a probable diagnosis of either appendicitis or
calculous cholecystitis. Conservative management improved their condition and they were discharged. Of
these, �ve returned with similar complaints during the study period and were operated, and their operation
and hospital stay were counted considering both occasions of admissions. Descriptive statistics of the
variables in the operative cohort are presented in Table 1.

 

The median age was 23 years (range, one to 48 years). Less than half had a negative Covid-19 test report
before treatment (40%) and 38% of patients had a negative test after treatment (sample was taken before
operation but reports came later). Only two patients (4%) had a positive report after treatment (sample
was taken before operation). The majority of operative treatments during the period comprised of
cholecystectomy (22%) followed by appendectomy (18%) and appendectomy with peritoneal cleansing
(16%). The overall median theatre time was 47 minutes (range, 32 to 75 minutes) and in most cases
procedures were performed as day case (40%). The average theatre time by different treatments is
displayed in Figure 2. There was no association of sex (P= 0.128) with theatre time; however there was a
strong positive correlation with age (P = 0.006), and associations with treatment (P= 0.001) and duration
of stay (P= 0.001). During the four month period, we operated two Covid-19 positive cases. One of our OT
staff had developed Covid-19 symptoms, nine days after we had operated a Covid-19 positive case, and
was sent to isolation. He later tested positive but the source of infection was not clear as he had a
positive family history for at least seven days before his symptom development.
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Table 1. Descriptive statistics: Surgery data (operative cohort, n=50)
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Variables  

Age in years, median (range) 23 (1 to 48)

Females, n (%) 27 (54)

Theatre time in minutes, median (range) 47 (32 to 75)

Covid-19 test n (%)

Not done 9 (18)

Negative report before treatment 20 (40)

Negative report after treatment 19 (38)

Positive report before treatment 2 (4)

Stay, n (%)

Day case 20 (40)

1 day 16 (32)

2 days 12 (24)

3 days 2 (4)

Procedure, n (%)

Appendectomy 9 (18)

Appendectomy with peritoneal cleansing 8 (16)

Submucosal appendectomy 5 (10)

Cholecystectomy 11 (22)

Partial cholecystectomy 4 (8)

Reduction of intussusception 1 (2)

Ovarian cystectomy 1 (2)

Salpingo-oophorectomy 1 (2)

Salpingo-oophorectomy with contralateral oophoropexy 1 (2)

Salpingo-oophorectomy with removal of gestational sac 2 (4)

Patient returned and appendectomy 3 (6)

Patient returned and cholecystectomy 4 (8)

Discussion
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The impact of Covid-19 on surgical practices has been immense globally. We presented our experience of
50 laparoscopic procedures from April to July 2020. In retrospect, we performed 176 laparoscopies
during the same period in 2019 which translated to reduction of laparoscopic procedures during the
pandemic by about 75%. The drop in elective surgeries globally as a consequence of Covid-19
necessitates gathering appropriate information and advocating more e�cient global surgical care.15

As laparoscopic restrictions and other health care concerns grew amongst the surgical community, we
devised simpler solutions for approaches to surgical management in the context of our hospital setting.
Re�ecting on our practices, we propose that laparoscopy under regional anesthesia is a safe surgical
approach for patients during Covid-19 pandemic; by achieving adequate regional anesthesia/SA, we
obviated the need for GA and its accompanying risks of aerosolization which have been linked with
increased viral transmission.16 The risks associated with SA were not substantiated; it was administered
as an intrathecal injection over a few a minutes and patients left OT as soon as the operation was
complete and there were additional bene�ts such as cost-effective containment of aerosolized products,
markedly reduced theatre time and shorter hospital stay.

There have been concerns of smoke leakage during operations in relation to use of electrosurgical
units.17 We have been using Ligasure (COVIDIEN Valleylab LS10), a safe and effective vessel sealing
system, which created less smoke as compared to conventional diathermy.18 Evacuation of the
insu�ated gas was done via a simple underwater submersion system that minimized smoke leakage and
aerosolization. In addition, health facilities globally have set protocols to restrict number of operation
room personnel and our improvised technique of laparoscopy utilized at least one less person than
conventional techniques by using a single assistant in all laparoscopies.4,19-20

Our mean operative time for an appendectomy was 42 minutes. In contrast, a study on 55 laparoscopic
appendectomy procedures using standard anesthetic techniques reported a mean operative time of 69
minutes.21 However, operative time parameters depend on several factors such as patient’s
characteristics and surgeon’s skills; surgeons can utilize these estimates to optimize surgical
management by adapting improvised techniques which can save resources, �nances and time by
reducing length of hospital stay.22

Although we lacked a negative-pressure OT due to cost constraints, we followed all other standard
protocols pre, intra and postoperatively as per guidelines for infection prevention. We had limited testing
facilities for Covid-19 in the country and oftentimes testing results were delayed. For practical reasons,
we could not order testing for all patients and using clinical judgment and acumen, we proceeded to
operate patients who were considered to be low risk. Nevertheless, we adopted every possible measure to
reduce the risk of infection and dealt with all patients as if they were Covid-19 positive from �rst
presentation to emergency department until discharge from hospital. On another note, conservative non-
operative treatments for cases such as appendicitis could have greater interest in future as hospitals
adapt and produce standard operating guidelines during epidemics and pandemics.
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Conclusion
Use of spinal anaesthesia, a simple smoke evacuator and some additional measures during laparoscopic
surgeries reduce theatre time and length of hospital stay. This seems to be safe and feasible as a means
for cost-effective infection prevention and control practices during the pandemic. These strategies could
be effectively adopted to address the risks associated with Covid-19 transmission during surgical
practices in resource-limited settings.

Declarations
Acknowledgements: None

Author contributions

All four authors have designed the study, performed the experiments, analyzed the data and wrote the
manuscript.

Con�ict of interest statement

 The authors have declared that no competing interests exist.

Ethics statement

The study was approved by the Ethics Committee of South Point Hospital (No.  Admn/SPH/189/2020).

Funding statement

The funders had no role in study design, data collection and analysis, decision to publish, or preparation
of the manuscript.

Data availability statement

The datasets generated during and/or analyzed during the current study are available at
https://doi.org/10.6084/m9.�gshare.13172933.v1

References
1. Zhang L, Shen FM, Chen F, Lin Z. Origin and Evolution of the 2019 Novel Coronavirus. Clin Infect Dis.

2020;71(15):882-3.

 

2. Al-Jabir A, Kerwan A, Nicola M, Alsa� Z, Khan M, Sohrabi C, et al. Impact of the Coronavirus (COVID-
19) pandemic on surgical practice - Part 1. Int J Surg. 2020;79:168-79.

https://doi.org/10.6084/m9.figshare.13172933.v1


Page 9/12

 

3. Al-Jabir A, Kerwan A, Nicola M, Alsa� Z, Khan M, Sohrabi C, et al. Impact of the Coronavirus (COVID-
19) pandemic on surgical practice - Part 2 (surgical prioritisation). Int J Surg. 2020;79:233-48.

 

4. American College of Surgeons. COVID-19: Considerations for Optimum Surgeon Protection Before,
During, and After Operation Chicago, IL. 2020 [Available from: https://www.facs.org/covid-
19/clinical-guidance/surgeon-protection.

 

5. Janso P. Joseph AOJ, Susmita Oomman, Naga V. G. Jayanthi, . Laparoscopic versus open surgery:
aerosols and their implications for surgery during the COVID-19 pandemic. European surgery. 2020:1-
2.

 

�. Thiruvenkatarajan V, Wong DT, Kothandan H, Sekhar V, Adhikary SD, Currie J, et al. Airway
management in the operating room and interventional suites in known or suspected COVID-19 adult
patients: a practical review. Anesth Analg. 2020.

 

7. Mowbray NG, Ansell J, Horwood J, Cornish J, Rizkallah P, Parker A, et al. Safe management of
surgical smoke in the age of COVID-19. Br J Surg. 2020.

 

�. Angioni S. Laparoscopy in the coronavirus disease 2019 (COVID-19) era. Gynecol Surg. 2020;17(1):3.

 

9. Buia A, Stockhausen F, Hanisch E. Laparoscopic surgery: A quali�ed systematic review. World J
Methodol. 2015;5(4):238-54.

 

10. American College of Surgeons. Clinical Guidance for Surgeons. 2020 [Available from:
https://www.facs.org/covid-19/clinical-guidance/surgeon-protection.

 

11. Royal College of Suegeons. Optimal surgical approach during the Sars-CoV-2 (COVID-19) pandemic
2020. 2020 [Available from: https://umbraco.surgeons.org/media/5136/optimal-surgical-approach-

https://www.facs.org/covid-19/clinical-guidance/surgeon-protection
https://www.facs.org/covid-19/clinical-guidance/surgeon-protection
https://umbraco.surgeons.org/media/5136/optimal-surgical-approach-during-the-covid-19-pandemic_updated-version.pdf


Page 10/12

during-the-covid-19-pandemic_updated-version.pdf.

 

12. Sinha R, Gurwara AK, Gupta SC. Laparoscopic total extraperitoneal inguinal hernia repair under
spinal anesthesia: a study of 480 patients. J Laparoendosc Adv Surg Tech A. 2008;18(5):673-7.

 

13. Bajwa SJ, Kulshrestha A. Anaesthesia for laparoscopic surgery: General vs regional anaesthesia. J
Minim Access Surg. 2016;12(1):4-9.

14. World Health Organization. Covid-19 Situation Report. 2020. Contract No: 8. [Available from:
https://www.who.int/docs/default-source/searo/bangladesh/covid-19-who-bangladesh-situation-
reports/who-ban-covid-19-sitrep-08.pdf?sfvrsn=a108826d_4].

 

15. Søreide K, Hallet J, Matthews JB, et al. Immediate and long-term impact of the COVID-19 pandemic
on delivery of surgical services [published online ahead of print, 2020 Apr 30]. Br J Surg.
2020;10.1002/bjs.11670. doi:10.1002/bjs.11670

1�. Odor PM, Neun M, Bampoe S, Clark S, Heaton D, Hoogenboom EM, et al. Anaesthesia and COVID-19:
infection control. Br J Anaesth. 2020;125(1):16-24.

 

17. Zheng MH, Boni L, Fingerhut A. Minimally Invasive Surgery and the Novel Coronavirus Outbreak:
Lessons Learned in China and Italy. Ann Surg. 2020;272(1):e5-e6.

 

1�. Karande VC. LigaSure 5-mm Blunt Tip Laparoscopic Instrument. J Obstet Gynaecol India.
2015;65(5):350-2.

 

19. Wong J, Goh QY, Tan Z, Lie SA, Tay YC, Ng SY, et al. Preparing for a COVID-19 pandemic: a review of
operating room outbreak response measures in a large tertiary hospital in Singapore. Can J Anaesth.
2020;67(6):732-45.

 

20. Prin M, Bartels K. Social distancing: implications for the operating room in the face of COVID-19. Can
J Anaesth. 2020;67(7):789-97.

 

https://umbraco.surgeons.org/media/5136/optimal-surgical-approach-during-the-covid-19-pandemic_updated-version.pdf


Page 11/12

21. Palesty JA, Wang XJ, Rutland RC, Leighton J, Dudrick SJ, Benbrahim A. Fifty-�ve consecutive
laparoscopic appendectomy procedures without conversion. JSLS. 2004;8(2):141-5.

22. Costa ADS, Jr. Assessment of operative times of multiple surgical specialties in a public university
hospital. Einstein (Sao Paulo). 2017;15(2):200-5.

Figures

Figure 1

Evacuation of insu�ated gas via a simple underwater submersion system.

Figure 2

Median theatre time (minutes) per procedure (n=50).
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