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Abstract
Purpose There is a paucity of evidence and guidelines to support clinical decisions in the present unprecedented time. We aimed
to use the experience and consensus of the cardiac surgeons for clinical decisions until evidence-based guidelines are formed.
Methods An electronic questionnaire was emailed to all the 1434 members of the Indian Association of Cardiovascular and
Thoracic Surgery, starting from May 13, 2020, and the members were followed up with reminder emails. For a wider reach,
social media like WhatsApp was also used to circulate the questionnaire. Participation was voluntary and anonymized. An
effective consensus was considered when > 70% opted the same opinion, and moderate consensus when > 50% opted the same
opinion.
Results A total of 174 responses were obtained from the surgeons across the country. An effective consensus was obtained for the
following: (i) emergency surgery in acute type A aortic dissection, (ii) urgent surgery in significant left main stem disease and
mitral/aortic valves with pulmonary oedema, (iii) elective surgery in stable triple vessel disease and (iv) preoperative nasal swab
examination for all patients undergoing surgery.
Conclusion In the present era, where evidence is evolving and the country is entering a phase after lockdown, the surgeons face a
dilemma in operating patients. These consensuses provide interim recommendation; still further evidence is published.
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Introduction

A small spark from the Wuhan Province, China, has turned
into a wildfire across the globe. The Great Wall of China is no
more a fortress. The romance and the kisses in the Champ de
Mars surrounding the Eiffel tower have dried up. Not visiting
parents and friends has become an act of love. Tender, love
and care were practised by social distancing. ‘Video consul-
tations’ among doctors has become a common practice.
Thanks to the few ribonucleic acid (RNA) strands—severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).

This pandemic has an unprecedented impact on clinical
decision-making among physicians. There is a paucity of ev-
idence and guidelines; experience and consensus continued to
support the physician at the moment.

Indian health care—diversity in its
foundation

India is a land of cultural diversity—so is medical practice.
We have hospitals supported by the central government, state
government, private bodies, multinational companies and in-
dustries/factories. The medical practice varies between the
different establishments and different states and between ur-
ban and rural. The public sector provides 18% of the total
outpatient care and 44% of inpatient care. The private health
care accounts for 58% of the hospitals in the country and is
clustered in urban India. Seventy-four percent of graduate
doctors live in urban areas, serving 28% of the national pop-
ulation [1]. As on July 1, 2020, India stands fourth in position
among the countries with maximum cumulative cases. The
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rise in the number of new cases has plateaued or decreased in
countries like the USA, the UK and Italy, while in India, the
curve still continues to rise [2, 3].

Among the surgical super specialties, cardiac surgery is
one of the largest specialities to use intensive care unit (ICU)
beds. In the present scenario, there is a reallocation of the ICU
beds and the operating room (OR) to help coronavirus 2019
(COVID-19) patients. Elective cardiac surgeries have been
postponed or stopped at many centres during the period of
nationwide lockdown. The intent of postponing or cancelling
cardiac operations are (i) protecting the cardiac patient from
undue morbidity and mortality, (ii) protecting the institution
and society at large and (iii) protecting the health care team
[4]. The Government of India (GOI) has lifted the lockdown
from June 1, 2020, with a few restrictions. As we resume
surgeries after the lockdown, we would be encountering a
different subset of patients—COVID-positive, COVID-
survivor and COVID-negative patients. All of these will im-
pact our clinical decision and practice. In these circumstances
where evidence is lacking, the consensus among the cardiac
surgery fraternitymay provide an interim guideline for clinical
decision-making. In view of this, we conducted an electronic
survey with a series of questionnaires hoping that they quali-
tatively capture the experiences and views.

Methods

Aim of the study

The aims of the study are as follows: (i) to assess the impact of
COVID-19 on clinical decision-making during the lockdown
and (ii) to provide a practical consensus in regard to prioriti-
zation of cases, investigation and personal protective equip-
ment (PPE) from the surgeons’ across the country working in
different health care systems with different years of
experience.

Study design and sampling

This is an observational cross-sectional survey that included
the cardiothoracic surgeons practising in India. An electronic
survey was prepared with 26 questions using Google Form.
These questions were emailed to all the 1434 registered Indian
Association of Cardiovascular and Thoracic Surgery (IACTS)
members starting from May 13, 2020. A second reminder
email was sent on May 17, 2020. For a wider reach, social
media likeWhatsApp was used for the circulation of the ques-
tionnaire. In view of the current climate and the need for a
timely outcome, we closed the survey on May 24, 2020, for
further processes and analysis. Participation was voluntary
and anonymized.

Study population/responders

Responders were cardiothoracic surgeons who are practising
in India only.

Inclusion and exclusion criteria

All the survey which was completed was taken into consider-
ation for analysis. The following respondents were not includ-
ed in the study cohort: (i) Indian cardiothoracic surgeons prac-
tising abroad; (ii) residents who have not completed their
training program.

Primary endpoint

The primary endpoint was the surgeons's decision on priori-
tizing cardiac surgery patients during the COVID-19
lockdown.

Secondary endpoint

The secondary endpoint were as follows: consensus of patient
scheduling, preoperative screening and personal protection
during the COVID-19 pandemic; the difference in clinical
practice comparing the ‘COVID hot cities’/‘COVID hot
states’ with the rest of the country.

Statistical analysis

Comparisons between these different groups were performed
using Pearson’s chi-square test or Fisher’s exact test, as
appropriate.

Definition

It was predetermined that an ‘effective consensus’ would be
labelled when more than 70% of surgeons agreed on the same
option. A ‘moderate consensus’ would be considered when
more than 50% of surgeons agreed on the same option. As on
May 29, 2020, at the time of analysis, four states—
Maharashtra, Tamil Nadu, Gujarat, and Delhi—accounted
for 66.74% of the country’s total case volume and hence were
categorized as ‘COVID hot states’. The four cities—Delhi,
Mumbai, Chennai, and Ahmedabad—had more than 10,000
cases each and accounted for 45.7% of the nation’s COIVD
19 case volume and were categorized as ‘COVID hot cities’.
This was used to analyze and compare the clinical practice
between the COVID hot cities/states with the rest of the
country.
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Ethical statement

This is an electronic survey which involves the cardiovascular
and thoracic surgeons of India. There is no human or animal
experiment involved. The identity of the surgeons was
anonymized in the survey. An expedited clearance was ob-
tained from the Institutional Review Board.

Results

Surgeons’ demographic

A total of 174 responses were based on achieving 70%
consensus with 95% level of confidence and 7% absolute
error (143 in the initial email and remaining 31 in the
subsequent reminders). The questionnaire and the result
of the survey are presented in Table 1. The total response
of surgeons across different states and union territories is
depicted in Fig. 1, while Fig. 2 shows the number of
participants in different cities. Nearly two-thirds of re-
spondents worked in the private sector (n = 113, 64.9%).
More than half of the public sector hospitals who partic-
ipated were named as ‘Dedicated COVID centres’ by the
GOI (33/61 vs. 26/113, P = 0.004). Nearly three-fourths
of the respondents (n = 128, 73.56%) work in a centre
where they operate more than 250 cases per year.
Younger surgeons with less than 10-year experience con-
tributed 51.7% (n = 90) of the survey, while senior sur-
geons with > 25 years’ experience contributed 16.1% (n =
28) of the cohort.

Impact of COVID on clinical practice

A quarter of the surgeons (n = 47, 27%) did not perform sur-
gery after the lockdown fromMarch 24, 2020. This was more
common is COVID hot states (31/91 vs. 16/83, P = 0.09). A
majority of the participants (n = 118, 87.42%) responded they
have stopped elective surgery prior to March 31, 2020. A few
surgeons across all the states and zones (n = 30, 22.2%) con-
tinued to perform elective surgery after the lockdown.
Interestingly majority of these surgeons (n = 24/30) who con-
tinue to perform elective surgeries were from high-volume
centres (> 250 cases/year). Among the surgeries which were
performed during the lockdown, the most common operation
was coronary artery bypass grafting (CABG) for triple vessel
disease (TVD) with chest pain at rest and significant left main
stem disease (LMSD) without chest pain. A few surgeons
have performed acute type A aortic dissection (ATAAD)
(n = 25) and emergency aortopulmonary shunt for congenital
heart disease (CHD) (n = 28) during this period.

The bulk of surgeons who performed elective surgery dur-
ing this era (n = 105, 89%) agreed that there is a drop of more

than 50% of surgical volume during this period. At the time of
the survey, more than two-thirds of the surgeons (n = 111,
68.52%) have not restarted the elective surgery. Most of the
surgeons planned to resume elective surgery, in the second
half of May (n = 44, 39.6%) or first half of June (n = 46,
41.4%). A few surgeons consider reopening in July (n = 17,
15.3%). The surgeons who work in public sectors opt to re-
open in July as compared with the colleagues who work in
private sectors (13/61 vs. 4/113, P = 0.0008). This pattern of
reopening in July was also resonated by surgeons who work in
COVID hot cities (13/72 vs. 4/102, P = 0.005) and COVID
hot states (14/91 vs. 3/83, P = 0.01).

A few surgeons agreed that their ‘traditional’ post-
surgery ICU had been transformed into a dedicated
COVID-unit ICU (n = 21, 12.1%). This was significantly
more common in the public sector (13/61 vs. 8/113,
P = 0.16), COVID hot cities (15/72 vs. 6/102, P =
0.008), and COVID hot states (17/91 vs. 4/83, P =
0.01). Among the surgeons who responded, none of
them had operated on a COVID-positive patient or a
patient who turned positive after cardiac surgery or per-
formed an extracorporeal membrane oxygenation
(ECMO) on a COVID-19 patient.

Consensus on preoperative investigations and
surgery (Figs. 3 and 4)

Effective consensus The following were the effective consen-
sus for prioritization of surgical patients: (a) acute aortic dis-
section has to be operated as an emergency procedure
(87.93%). (b) Significant LMSD without chest pain
(69.54%) and aortic/mitral valve patients with pulmonary oe-
dema (70.11%) are to be considered for urgent surgery. (c)
Stable TVD (91.38%) and aortic/mitral valve patients without
pulmonary oedema (92.53%) can be considered for elective
surgery.

Moderate consensus The following were the moderate con-
sensus for prioritization of surgical patients: (a) ascending
aortic aneurysm > 5.5 cm in non-aortopathy (bicuspid aortic
valve [BAV]/connective tissue disorder [CTD]) cohort to be
considered as within 2 days (51.15%); (b) ascending aortic
aneurysm > 4.5 cm in aortopathy (BAV/CTD) cohort to be
considered for the elective procedure (60.34%); (c) TVD
with chest pain at rest to be considered for surgery as urgent
(50%).

The following were the consensus in regard to pre-
operative investigation for surgical patients: (a) preoper-
ative nasal swab examination in all patients undergoing
cardiac surgery (50.62%). (b) All the participants also
agreed that they will do a nasal swab if the patients
present had any contact history with a COVID patient
(51.92%).
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Table 1 The questionnaire and the response of the participants

1 State / Union Territory* (174 response)

Figure 1

2 City* (174 response)

Figure 2

3 The hospital I work belong to ................ Sector* (174 response)

Public 61 (35.1%)
Private 113 (64.9%)

4 Is your centre a 'dedicated COVID-19 hospital' as per the Government of India? * (174 
response)

Yes 59 (33.9%)
No 115 (66.1%)

5 How many cardiac surgeries does your center perform per year? * (174 responses)

0-50 5 (2.9%)
50 - 100 6 (3.4%)

100 - 150 14 (8%)
150 - 200 7 (4%)
200 - 250 14 (8%)

>250 128 (73.6%)

6 How many years have you been in prac�ce as a cardiac surgeon? * (174 responses)

1 - 5 years 54 (31%)
5 - 10 years 36 (20.7%)

10 - 15 years 20 (11.5%)
15 - 20 years 22 (12.6%)
20 - 25 years 14 (8%)

>25 years 28 (16.1%)

7 Did your center perform cardiac surgeries a�er March 24th 2020? * (a�er ini�a�on of 
na�on-wide lock down)174 responses

Yes 127 (73%)
No 47 (27%)

8 If "Yes". what type of surgeries did you perform a�er March 24th 2020? (select all that is 
applicable) (135 responses)

Emergency (<24 hours) 85 (63%)
Urgent (with 2 days) 108 (80%)

Elec�ve 30 (22.2%)

9 If you have performed elec�ve cardiac surgery a�er March 24th 2020, how much reduc�on 
of case volume is there compared to the non-covid �me? (118 responses)

No reduc�on of case volume 2 (1.7%)
Less by 20% 2 (1.7%)
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Less by 30% 3 (2.5%)
Less by 40% 6 (5.1%)

Less by more than 50% 105 (89%)

10 If you have performed Elec�ve / Emergency / Urgent surgeries a�er March 24th, 2020, 
please select the op�ons below

<1
0

11
 to

 2
0

21
 to

 3
0

31
 to

 4
0

41
 to

 5
0

51
 to

 6
0

>6
0

TVD with Chest pain at rest 79
14 5 5 - - 3

Significant LMSD without chest pain 72 7 4 4 - 1 3

Stable TVD 26 6 1 1 1 - -

Mitral / Aor�c valve pathology without Pulmonary 
edema

41 1 3 1 - - -

Valve pathology with Pulmonary edema 40 4 2 - - - 1

Aortopulmonary shunt for CHD 21 3 4 - - - -

Type A Acute aor�c dissec�on 24 1 - - - - -

Ascending aor�c aneurysm >5.5cm in non-BAV, non-CTS 
cohort

14 3 - - - - -

Ascending aor�c aneurysm >4.5cm in BAV / CTD cohort 14 - 2 - - - -

11 If you have stopped the elec�ve surgeries a�er the na�onwide lock down, when did you 
stop? (135 responses)

Jan-20 1 (0.75%)
Feb-20 1 (0.75%)
Mar-20 116 (85.92%)
Apr-20 10 (7.40%)

May-20 7 (5.19%)

12 If you have stopped elec�ve surgeries due to COVID 19, have you resumed your rou�ne 
elec�ve cardiac surgeries? (162 responses)

Yes 51 (31.48%)
No 111 (68.52%)

13 If "Yes", when did you resume your elec�ve surgery? (51 responses)

Mar-20 1 (1.97%)
Apr-20 14 (27.45%)

May-20 34 (66.67%)
Jun-20 2 (3.92%)

14 If "No", when do you expect to restart elec�ve surgery? (111 responses)

3rd week of May 2020 29 (26.1%)
Last week of May 2020 15 (13.5%)
1st week of June 2020 34 (30.6%)

2nd week of June 2020 12 (10.8%)
3rd week of June 2020 1 (0.9%)
4th week of June 2020 3 (2.7%)
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July or beyond 17 (15.3%)

15 Has your "tradi�onal" post-surgery ICU been transformed into a dedicated COVID-Unit ICU?
* 174 responses

Yes 21 (12.1%)
No 153(87.9%)

16 Did your "tradi�onal" post-surgery ICU move to another side of the hospital giving way for 
COVID ICU? * (174 responses)

Yes 17 (9.8%)
No 157 (90.2%)

17 In the current climate how would you priori�ze the following cases?

Figure 3

18 In the present climate, what are the addi�onal diagnos�c test you would do for pa�ents 
requiring cardiac surgery in your unit?

Figure 4

19 COVID-19 posi�ve pa�ents: Please list what protec�ve measures should be followed during 
and a�er a cardiac opera�on? * (174 responses)

20 COVID-19 nega�ve pa�ents: Please list what protec�ve measures should be followed during 
and a�er a cardiac opera�on? * (174 responses)

21 Did you use ECMO for any COVID posi�ve pa�ents in your hospital? * (174 responses)

No 100%

22 If you have used ECMO, can you share your experience regarding the indica�ons, 
precau�ons and management specific to COVID19 posi�ve pa�ents

23 Did you perform cardiac surgery on a COVID posi�ve pa�ent or on a pa�ent who was 
confirmed posi�ve a�er the surgery? * (174 responses)

24 No 100%

25 If "Yes", kindly share your experience in regards to presenta�on, surgical precau�on and 
postopera�ve management?

26 When do expect cardiac surgery prac�ce to go back to "Pre-COVID 19 pandemic period”? 
*(174 responses)

3 months 2 (1.1%)
6 months 82 (47.1%)

1 year 71 (40.8%)
2 year 15 (8.6%)
3 year -
4 year -

5 years or more 1 (0.6%)
Others 3 (1.72%)
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Discussion

Early reports attribute 40% of mortality in COVID-19 patients
to cardiovascular causes. Further, patients with preexisting
cardiovascular disease have a mortality of 11% [5]. There is
death every 2 in 3 patients (69%) if they sustain an acute
myocardial injury [6]. At the end of the spectrum, we have
patients with preexisting cardiac conditions, who may suffer
lethal cardiac events if surgery is delayed by several weeks.
India entered a phase of lockdown on March 24, 2020. There
is a dramatic decrease in the surgical case volume and many
centres postponed or delayed elective surgeries. There are
several factors that delayed or postponed cardiac surgery—
fear of mortality, fear of disease spread, shortage of blood
donation rate and reduced number of angiograms performed.
Further, there are reports suggesting patients are reluctant to
go to hospital amidst the pandemic. This was coupled with the
travel restriction and financial constrains during this economic
crunch situation. Gradually there is easing out of the lock-
down in a phased manner in different regions. We will be
encountering patients who may be COVID positive or a
COVID survivor. At present, there is no risk stratification

Fig. 1 The response across each
states has been represented.
COVID hot states has been
marked in blue

Fig. 2 The number of responses across the different cities
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model which includes COVID-19, predicting the outcome of
the procedure. This makes patients’ counselling and consents
difficult. Clinical outcomes are slowly agglomerating across
the world, as centres start to encounter these subsets of pa-
tients. It may take another couple of months before we can
receive evidence on these patients. The American College of
Surgeons has provided guidance in triaging elective patients

in various other specialties, excluding cardiac surgery [7].
There are three main critical issues of cardiovascular surgery
in this pandemic:

1. Preoperative investigations
2. Prioritizing the surgical procedures
3. Personal protection equipment

Fig. 3 Consensus among the surgeons on various cardiac surgery procedures. An effective consensus was consideredwhen > 70% of surgeons agreed on
the same option (marked in black boxes), while moderate consensus was considered when > 50% of surgeons agreed on the same option

Fig. 4 Consensus among the surgeons on the choice of investigation for patients
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Preoperative investigations

Testing strategies for GOI are framed by Indian Council for
Medical Research (ICMR) keeping in mind the optimal usage
of available resources. The ICMR does not recommend test-
ing for COVID-19 for all hospital admissions, except pregnant
women residing in containment areas or infection clusters [8].

The rationale for surgeons to do COVID-19 tests prior to
surgery includes as follows: (i) SARS-CoV-2 is a highly in-
fectious disease and has a high transmission that happens in
the presymptomatic period (i.e. individuals who have
COVID-19 but do not yet show any symptoms of the disease).
(ii) It is very difficult to diagnose COVID-19 based on history
alone and (iii) difficult to distinguish COVID-19 pneumonia
from other viral pneumonia on computed tomography (CT)
findings alone. (iv) Cardiac surgery patients are particularly
vulnerable to pulmonary complication. Exposure of these pa-
tients to COVID-19 prior to surgery may have a deleterious
effect on outcomes. (v) Cardiovascular surgery is teamwork,
where team members work in close proximity. A single pos-
itive member in the team is likely to infect many health care
workers and impact the hospital functioning. (vi) This can
increase the overall testing figures of the country and will help
in identifying asymptomatic carriers. These are not without
limitations which include (i) cost of the test and availability
of the test and (ii) time delay for the final report (12 to 24 h).
(iii) The sensitivity of reverse transcription polymerase chain
reaction (RT PCR) alone is only 66% (giving a false sense of
security).

Though practically not possible, ideally 14 days of quaran-
tine is essential for the optimal detection of COVID-19 pa-
tients with symptoms [9]. Though chest CT lacks specificity,
it has a high sensitivity index for COVID-19 when compared
with RT PCR. Hence, chest CT has been used by a number of
centres and may have a role in certain situations [10, 11].

Anticipating the limited resources, it has been proposed to
follow a pretest probability stratified approach for testing. The
pretest probability is based on the presence of symptoms,
travel and exposure history, and the community prevalence
of the disease. The rationale for the pretest probability strati-
fied approach is that, in low-prevalence settings, the positive
predictive value is low; and in high-prevalence settings, the
negative predictive value is low [12].

There is every probability that an asymptomatic patient
with negative RT PCR can become positive during the hospi-
tal stay. Hence, a few centres advise ‘Exit RT-PCR testing’ or
7-day post-operative day testing, whichever is later to check
the COVID status of the patient [13].

Prioritizing the surgical procedures

We will be encountering patients who are COVID-19 posi-
tive, COVID survivors, COVID-19 exposed and COVID-19

negative. The consensus for the optimal perioperative ap-
proach for COVID-19 patients who require cardiac surgery
is lacking. The angiotensin-converting enzyme II, which is
protective against lung injury, may have been consumed by
SARS-CoV-2 entry, making these patients more susceptible
to post-operative complications [14–17]. It is unclear how
contagious patients who have recovered from COVID-19
are, and hence, it has been recommended to delay cardiac
surgery for a minimum of 2 to 4 weeks in patients who have
recently recovered from COVID-19 [12].

During this unprecedented time, we are faced with some
critical, yet unanswered questions. Clinically and ethically,
which are the patients we can delay? Which pathology can
wait? Is it ethical to treat a young, uncomplicated patient rath-
er than an elderly or a complicated patient to shorten the ICU
stay and maximize the resources’ utility?

Waiting period There were several reports earlier for risk strat-
ification and, to establish a ‘maximum waiting period,’ for
cardiac surgery. This would be useful in the present climate
to redeploy the resources to COVID-19 patients. A simple
scoring system for CABG was retrospectively validated for
5167 patients [18]. The overall mortality rate was 0.8% during
the waiting period in these patients. The severity ranges be-
tween high score (six points or higher), intermediate score (3–
5 points), and a low score (0–2 points), and they indicate the
need for surgery within 2 weeks, 12 weeks, and 6 months,
respectively.

Coronary artery There is a general consensus that stable TVD
can be planned for elective surgery. The majority of the sur-
geons have consented that asymptomatic significant LMSD
can be planned for urgent surgery. In a survey from the UK, a
third of responders suggested percutaneous cardiac interven-
tions (PCI) be considered a default strategy and surgery to be
considered only in unstable patients [19]. Following cardiac
surgery, patients are more prone to respiratory compilations
compared with PCI which increases the morbidity and mor-
tality in the present era. Hence, PCI can be offered as a tem-
porary solution to these patients. In patients with COVID-19,
unless requiring emergency surgery, we advocate a delay in
surgery until recovered or a PCI, if surgery cannot be delayed.
COVID-19 patients appear to be at a higher risk for thrombot-
ic disease states including acute coronary syndrome and ve-
nous thromboembolism. Hence, these patients undergoing
coronary stenting may be at an increased risk and the ideal
antiplatelet therapy in these patients needs further investiga-
tion [20]. Matt and Maisano stated in PCRonline ‘patients
with acute coronary syndrome in case of severe coronary ar-
tery disease (e.g. severe left main trunk stenosis, severe triple
vessel disease with high SYNTAX score) who are not eligible
for conservative or interventional treatment may be operated
on.’ [21].
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Aortic and mitral valves The majority of the surgeons believe
that surgery on the aortic/mitral valve in the present era should
be considered in selected cases only [7]. Surgery is suggested
in symptomatic severe aortic valve stenosis, left-sided endo-
carditis with a severe valve defect, symptomatic severe mitral
valve insufficiency and/or signs of cardiac function impair-
ment [12, 21, 22]. Mitral/aortic valve pathology with chronic
heart failure can be deferred for 4 to 12weeks [12]. In authors’
opinion, patients with valve pathology with pulmonary oede-
ma need adequate medical stabilization before being consid-
ered for surgery. These patients are vulnerable to respiratory
complications adding to the morbidity in the present era.
Asymptomatic valve pathology without pulmonary oedema
can be advised for medical management and, if they require
surgery, can be safely deferred [12].

Vascular surgery The American College of Surgery [7] has
categorized patients into three categories—Do not postpone,
Postpone if possible and Postpone. Ruptured or symptomatic
aneurysms, aneurysm with signs of impending rupture or
malperfusion and aneurysm associated with infections are
placed in the category of ‘Do not postpone’. Acute aortic
dissection, acute limb ischaemia and symptomatic carotid ar-
tery stenosis are to be operated without any postponement.
Asymptomatic aneurysms, even abdominal aortic aneurysm
(AAA)/thoracoabdominal aortic aneurysm (TAAA) >
6.5 cm, can consider postponement in the present situations.

Self-protection

Figures from China show that more than 3300 health care
workers (HCW) were infected as of early March 2020. In
Italy, one-fifth of the responding HCW were infected with
some losing their lives [23]. Though the official report is not
available, a report says at least 90,000 HCW worldwide and
548 doctors, nurses and paramedics across India are believed
to have been infected with COVID-19 so far as on May 6,
2020 [24]. The following recommendations are based on the
consensus of the survey and available literature [12, 25, 26].
They are tailored to the needs of the clinical practice in India.

Surgeons are exposed to the COVID-19 at three different
stations—outpatient services, OR and post-operative ICU, in-
patient ward.

Outpatient services This is the most vulnerable area where
surgeons can be exposed to SARS-CoV-2. All patients and
their accompanying person need to be screened and triaged
accordingly. If the patient can manage on their own, it is
advisable only the patient is allowed inside the hospital. To
reduce crowding in the outpatient service, we need to adhere
to the following: (i) arrival of patient at their slot time; (ii)
ensuring availability of all patient record in an orderly manner;

(iii) ‘social distancing’ should be followed as much as possi-
ble during interaction.

Operating room The highest risk is encountered during
aerosol-generating procedures (AGP) which include intuba-
tion, extubation, tracheostomy, bronchoscopy, any cardiac or
thoracic surgery, chest tube placement and Bovie cautery use.
The use of an N95 respirator or powered air-purifying respi-
rator, eye protection, gloves and gowns is recommended for
these procedures in COVID-19-suspected or COVID-19-
positive patients [27–29]. Anaesthetists intubate and prepare
the patient with minimal personnel inside. The optimal dura-
tion to wait before allowing non-anaesthesia staff into the OR
is unknown. The authors recommend a time-lapse of a mini-
mum half an hour between completion of anaesthetic prepa-
ration and surgical incision allowing the droplets to settle
down. The assisting nurse drapes the patient and the surgeon
scrubs after the draping are complete. The PPE suit recom-
mended for the surgical team is shown in Fig. 5. Every effort
is made for social distancing in the OR, though difficult.

Shifting of a patient from the OR to ICU is a very crucial
step and the workforce in a particular OR should be engaged.
This will avoid any cross-contamination between two differ-
ent theatres. The nurses should adhere to the unit protocols
and should not breach during changing of work shift. The PPE
for respiratory therapists and physiotherapists is shown in Fig.
5 c. Clinical examination by the physicians should be limited
with a strict practice of hand hygiene. Visitation of relatives is
limited to very sick patients and one post-operative visit.

Inpatient ward One relative from admission to discharge
should be insisted upon. Any person staying with the patient
should not be leaving the hospital premises during this period.
The surgical team should wear mask, face shield and gloves
during the daily rounds. Social distancing should be practised
as much as possible with patient handling only when required.
Early discharge should be aimed for.

Limitations of the study

The aim of the present survey was to understand the impact of
clinical decision-making during this pandemic era among the
cardiothoracic surgeon practising in India. Considering the
fluidity of the situation and evolving evidence, these are only
the consensus of the surgeons who participated in the survey.
Our results may be biased if the practice preferences of the
remaining cohort who did not participate vary significantly.
This consensus can change as more evidence emerges in the
future. Few of the recommendations may be difficult to im-
plement in a specific region and hospital system. The investi-
gators had no way of validating that the responses from the
respondents did indeed correspond to the actual practice
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patterns. The authors accept that there were no precise mea-
sures to validate the questionnaire. Due to the dual contact
method, some non-member cardiac surgeon of the IACTS
may have responded to the survey. However, this number
would be extremely small and it is anticipated that it would
not make much difference to the calculation of the response
rate.

Conclusion

The present situation is very fluid, changing on the daily basis.
On one side, we need to deploy HCW for treating and con-
taining the spread of infection; on the other hand, we also have
to brace our health care system for any potential major out-
break. Pathogenesis of the disease is still not well established

Fig. 5 Cartoon representation of
personal protection equipment. a
Surgical/anaesthesia team. b
Circulation staff nurse in the op-
eration theatre. c Intensive care
unit staff/physiotherapist/respira-
tory technician
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making the clinical decision difficult. With lack of guideline
for guidance, consensus and expert opinion is the road ahead
in this challenging time. This will allow the physicians to
overcome the challenges in the interim.
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