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Selected Summaries
Laparoscopic smoke and Covid-19: The debate
continues
Mintz Y, Arezzo A, Boni L, Baldari L, Cassinotti E, Brodie R,
Uranues S, Zheng MH, Fingerhut A. (Department of General
Surgery, Hadassah Hebrew University Medical Center,
Jerusalem, Israel; Department of Surgical Sciences, University
of Torino, Torino, Italy; Department of Surgery, Fondazione
IRCCS––Ca’ Granda, Ospedale Maggiore Policlinico, University
of Milan, Milan, Italy; Section for Surgical Research, Department
of Surgery, Medical University of Graz, Graz, Austria; Department
of General Surgery, Ruijin Hospital, Shanghai Jiao Tong
University School of Medicine, Shanghai Minimally Invasive
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The risk of Covid-19 transmission by laparoscopic smoke may
be lower than for laparotomy: A narrative review. Surg Endosc
2020;34:3298–305.
SUMMARY
In this narrative review Mintz et al. analysed the available literature
to address whether compared to laparotomy, laparoscopy is associated
with lower risk of transmission of Covid-19 through surgical smoke.
Of the 1098 articles identified, they selected 50 for critical appraisal
(26 consisted of recommendations, 3 guidelines, 1 cohort study, 1
randomized controlled trial and 19 prospective or retrospective
studies). Of these 50 studies, 6 were in favour of laparotomy, 13
favoured laparoscopy and 31 were inconclusive. The authors came to
several conclusions that surgical smoke created during laparoscopy
and laparotomy has the same composition; there is no evidence of
isolation of SARS-CoV-2 from surgical smoke or its transmission
through it; and finally, laparoscopy is safer than laparotomy if proper
smoke evacuation measures are taken.

COMMENT
The widespread devastation caused by the Covid-19 pandemic
has created a sense of panic and fear not only in the general
population but also among healthcare workers, leading to
adoption of certain safety measures despite the lack of definite
evidence. One of these was cessation of laparoscopic
procedures. Many centres in India and other countries stopped
performing laparoscopic procedures in favour of conventional
open surgery, to avoid the possible spread of infection from
aerosolized peritoneal fluid or blood. Over the past few months,
there has been an abundance of literature on this debate, but
there has been no robust evidence to support either approach.
The authors cited a recent report which showed that though
the smoke produced in laparoscopy and laparotomy contained
similar particulate matter, the cumulative count of particles was
higher in laparoscopy 10 minutes after starting the procedure.1
An important point to remember is that in laparoscopy, unlike
laparotomy, energy devices are used almost all the time during
dissection, even while dissecting avascular planes. In open
surgery, small oozes due to blunt dissection are taken care of
by direct pressure with surgical sponges. However, this is

difficult in a minimal access approach, where a bloodless field
is paramount for successful dissection. Thus, though reports
show that smoke produced by newer energy devices is
considerably less compared to that of conventional cautery,2
the sum total of smoke and particulate matter generated during
laparoscopy may be higher than that of open surgery.
Furthermore, the high pressure of pneumoperitoneum may
cause wider spread of these aerosols than in open surgery.
However, comparative studies quantifying the spread of aerosols
in laparoscopic and open surgery are difficult, if not impossible,
to design.
The authors rightly state that there is no scientific evidence
till date of isolation of Covid-19 from surgical plumes and
aerosols. However, lack of evidence cannot be considered as
negative evidence. A case report from Italy published online
has proven that peritoneal fluid may contain the virus.3 Isolation
of the virus from blood of infected patients has also been
reported.4 When combined with experiments showing viability
of the virus in aerosols for hours, these evidences do render
some plausibility to the hypothesis that Covid-19 can be
transmitted through surgical smoke. The simple equipment
described by Cicuttin et al. in a recent publication may aid in the
collection of aerosols for isolation of the virus.5
Another important point discussed by the authors is an
uncertain causality between the presence of viral particles and
the reported virus transmission to treating healthcare professionals. In this regard, the authors discuss two publications,
wherein human papillomavirus (HPV) infection got transmitted
to healthcare professionals (three gynaecologists and one
nurse in one study and two otorhinolaryngologists in another)
from HPV-positive patients that they operated upon.6,7 The
authors argue that in these studies, regardless of being case
reports or case series, causality was not established. However,
it is important to understand that these case reports of HPV
transmission to operating surgeons satisfy two of Koch’s three
postulates of establishing causality: the operated patients had
documented HPV positivity and the surgeons thereafter
developed HPV infection, which was again microbiologically
documented. Unfortunately, no clinical study would be ethical
that would satisfy Koch’s third postulate of isolating the virus
from the affected surgeon and injecting into a new subject to
evaluate the development of infection. Yet another point
discussed by the authors was whether stability of an organism
could be correlated with viability. Again, no clinical study
design can answer this question unless the organism or fragments
isolated are inoculated into laboratory animals in an experimental
setting.
The authors’ conclusion that laparoscopy is safer than open
surgery is not based on robust scientific evidence. However,
there is no strong evidence to the contrary as well. Therefore,
until there are well-designed studies to compare the two
approaches, it is better to exercise similar caution during every
surgical intervention, at least till the pandemic is substantially
controlled. Although the use of smoke evacuators can possibly
make laparoscopic surgery safer than laparotomy in the current
scenario, these adjuncts are not available in most government
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and private hospitals in India and other developing countries.
Even today, most surgeons in developing countries, especially
in small towns and district hospitals, do not adopt healthy
smoke evacuation procedures and intermittently open the
trocar stopcocks to vent surgical smoke to reduce haziness of
vision during prolonged laparoscopic surgeries.
In conclusion, based on the current available evidence, it
would not be justifiable to make a blanket statement that
laparoscopic mode may be safer than open surgery to prevent
the spread of Covid-19 infection. Such statements may urge
surgeons as well as patients to opt for laparoscopic surgery,
without going into the details of the necessary adjustments
such as the use of smoke evacuators. The authors’ emphasis on
the use of proper smoke evacuation systems as mentioned in
the table in their publication is in line with the principles of ‘safe
surgery’ and will definitely make any surgical intervention
(laparoscopy or open) safer.
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SUMMARY
This study is a multicentre, randomized, cross-over trial comparing
two shift schedules for residents in training. It was conducted from
July 2013 to March 2017 in six paedictric intensive care units (PICUs)
in the USA. The primary objective was to assess the effect of shorter
shift schedules on the rate of serious medical errors by resident
physicians.
In 2019, the authors published the design of shift schedules.1
Briefly, the baseline schedule at each PICU acted as control and
consisted of a 5-day cycle, with day shifts of 11–12 hours (6 a.m. to
6 p.m.) on the first 2 days and an extended shift of either 24 hours (11
a.m. to next day 11 a.m.) or 28 hours (6 a.m. to next day 10 a.m.) on
day 3 extending to day 4. The restricted hour schedule acted as the
intervention arm and eliminated prolonged shifts of >16 hours. It
consisted of two day shifts, 11–15 hours long with a 16-hour night
shift on the third day. There was a gap of about 24 hours before the
night shift started.
The study was conducted in three waves to collect data over a
5-year period, and each site was randomized to either follow the
baseline schedule (control) or the restricted hour schedule (intervention).
An initial 4-month period was allowed for each PICU to get accustomed
to the new schedules, after which 8 months of data collection was done.
Subsequently, the sites were crossed over to the alternate schedule,
with similar wash in and data collection periods. For instance, site A
followed the extended schedule from November 2013 to June 2014 and
crossed over to the restricted schedule from November 2014 to June
2015. Residents were posted for an average of 1 month and followed
the schedule assigned to each site at the given time. The residents could
have multiple rotations in the PICU and were allowed to enrol more
than once.
The outcomes were measured by a centrally trained team of chart
reviewers and physicians, who followed the residents in the study and
noted if any serious errors were made. The primary outcome was the

