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Abstract COVID 19 pandemic has affected the delivery of

surgical services as a part of management of head and neck

cancers all over the world. Since it may affect the overall

cure as well as quality of life of these patients, it is nec-

essary to continue providing surgical treatment but with

minimal additional health hazards to the patient or the

health care worker. For this, a workflow was formulated in

a university teaching hospital in India with large head and

neck cancer workload and implemented during the period

of national lockdown. 125 major head and neck cancer

cases were operated during this period out of which 25

patients were of high-risk status. Emergency (10%) and

semi-emergency (83%) cases predominated with few

electives. The number of noncancer reconstructive and

craniomaxillofacial cases operated was 81, out of which

25% was of emergency in nature. When compared to the

data of similar period in the previous year, 60% of the

workload in the cancer-related cases could be offered

surgical treatment, whereas the noncancer cases operated

were only 25%. The workflow may be useful for all sur-

gical departments in safely performing procedures during

this pandemic or similar situations in future with

suitable refinements.
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Introduction

COVID 19 pandemic, apart from its direct effect on health

due to the viral infection, has affected the health status of

many individuals by its impact on the health delivery sys-

tem in most of the countries. The fear of spread of the

disease to the health care workers and other patients has

made medical institutions to suspend most of the medical

and surgical services. Even provision of emergency services

has been carried out with caution by many hospitals since

treating a patient with COVID inadvertently may lead to

mass quarantine of the staff and shutdown of the institution.

The practice of head and neck oncology has been influ-

enced greatly by the COVID 19 pandemic. The virus load

being greatest in the oropharynx and nasopharynx, head

&neck cancer management involves high aerosol-generating

procedures (AGPs) with high risk of transmission to treating

personnel. As per guidelines put forth by several societies,

there is a general agreement in avoiding complicated surgeries

necessitating prolonged ICU stay and modifying treatment

regimens. The effect of the delay or denial of surgical care for

head and neck cancer patients will affect overall cure rate and

quality of life of patients [1]. Considering that surgical treat-

ment cannot be deferred in majority of patients without

detrimental effects, our unit which is a high-volume head neck

oncology centre devised aworkflow for practising safe surgery

when the lockdown period started. This workflow looked into

information available from the published literature [2–9],

guidelines issued by various professional bodies institutions

and governmental agencies published online. Our institution is

situated in the state of Kerala where the first case of COVID
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was reported in India, in a person who travelled fromWuhan.

Subsequently, because of efficient containment activities

undertaken by the government the initial spike was controlled

but following easing of travel restrictions another spike has

occurred and is continuing at the time of writing this report.

This paper reports the experience of undertaking surgical

management of head and neck cancers from the time the

national lockdown was declared till the end of the phase three

of lockdown when return of natives from abroad and other

states of the country started. Comparison of the workload with

that during same time period in the previous year is also made

to assess the impact of the pandemic.

For prioritising the delivery of surgical services, the

surgical procedures were triaged based on their urgency to

three categories. In order to define the safety measures to

be undertaken, patients were then categorised to COVID

high- or low-risk groups. Various types of quarantine and

availability of preoperative for RT-PCR tests were con-

sidered in this triaging. The grades of precautions were

prepared in which the types of the personal protection

equipment (PPE) required, type of preoperative and post-

operative ward care, and the transfer protocols were

included. General precautionary measures for surgical and

anaesthetic teams were also prescribed. The initial part of

the paper will discuss the workflow, and the experience

with the surgical practise will be reported in the latter part.

Development and Structure of the Workflow

(a) Categorisation of surgical procedures

The head and neck cancer-related surgery was categorised

to three types based on the their urgency

E1: Priority elective procedures

Thyroidectomy and parotidectomy for benign condi-

tions, benign but locally aggressive jaw tumours.

E2: Semi-emergency procedures that can wait 7–14 days

All head and neck cancer surgeries including malig-

nancies of thyroid and parotid, diagnostic endoscopy

of suspected malignancies.

E3: Emergency procedures to be done at the earliest

Acute airway distress requiring tracheostomy, reex-

ploration for failing flaps, acute bleeding, abscess

requiring drainage.

(b) COVID risk status of patient

This was categorised to COVID positive, high risk or

low risk. A COVID-positive case was one with positive

PCR tests. High and low risks were defined using existing

public health criteria (‘‘Appendix’’). Any patient with two

or more points was considered high risk.

(c) Testing for COVID status

Of the two types of tests available, RT-PCR detects

presence of virus and other tests presence of antibodies.

The latter is used only for community screening, and the

RT-PCR-based tests assume importance in the evaluation,

especially when the patient is asymptomatic carrier. While

using tests in the preoperative setting, several issues need

to be considered. These include limited availability of

testing facilities, poor sensitivity of single or multiple tests

which can vary with the timing in relationship to the viral

load in the body and method of collection of samples. The

guidelines by governmental agencies regarding the use of

tests also need to be adhered to. If only one test was pos-

sible (T1), it was done 48 h prior to surgery, and if two

tests were possible, T1 was done at day 0/1 and T2, 48 h

prior to surgery. In cases which had a prolonged hospital

stay and reoperations, no further testing was advised if they

stayed within the hospital and were asymptomatic. For

reoperations done within 2–3 weeks after discharge, no

further testing was suggested if they stayed in a low-risk

area and were home-quarantined. Usually, the test report is

available in 24 h when done in our facility, but nay take

longer when done in a government facility.

(d) Quarantine

Quarantining is accepted as a good way to identify

potentially infected patients by observing for development

of symptoms or signs of COVID. It also helps to protect

them from getting infected in the waiting period. The

period of quarantine is debatable with 28 days as the safest.

14 days seems to be more accepted based on evidence that

99% of patients will develop symptoms within 14 days.

But in semi-emergency situations 7–14 days may have to

be opted for. Quarantine could be home or institutional. In

a preoperative setting, the institutional quarantine within

the hospital may be detrimental. Hence, alternate facilities

in hospital guest house were made available for this pur-

pose. The patient had to stay always in the room, and food

was delivered to them. They have to maintain social dis-

tancing, hand hygiene and wear mask. If the patient

belonged to a low-risk zone, home quarantine was

acceptable. During patient and family counselling, they

were educated about the perils of operating if the patient is

harbouring the virus. The method of quarantine, i.e.

keeping them isolated at home with minimum contact with
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others and the family members taking strict precautions in

avoiding contact with others, was explained. While for-

mulating the grade of precautions, the quarantine status

was designated as Q0-Nil Q1-7 days, Q2-14 days and Q3-

28 days of quarantine.

(e) Personal protection equipment

PPE is the most important protective measure, and the

levels were defined as

Level 1: Disposable apron, gloves and surgical face

mask (visor/goggles if AGP is present).

Level 2: Disposable impermeable surgical gown of high-

quality N95 mask visor/goggles shoe cover,

surgical gloves.

Level 3: Full body Coverall, shoe cover, N95 mask,

goggles/visor, multiple layers of gloves.

(f) Grading of surgical precautions:

Grade 1 Admission in usual ward, normal transfer

protocols with PPElevel1, surgery with PPElevel2.

Grade 2 Admission in usual ward, surgery with PPE

level3, special zone ICU care with staff wearing

PPElevel2 for patients on tracheostomy, ETT on

T piece or ventilator, nasal pack or had surgical

procedures on oral cavity and pharynx and

larynx. These patients are shifted to normal

care ward when these conditions cease to exist.

Grade 3 Admission in COVID ward. Surgery to be done

in negative pressure area. PPElevel3 for

procedure. Postoperative care in COVID ward

with PPElevel3 till PCR test is negative. For

patient transfer from/to the operation theatre,

staff wears PPElevel2. The patient/bystander

wears 3-layer surgical/N95 mask while being

transferred into the OT. Transfer out of the OT

through a dedicated corridor (decontaminated

later on) or a covered trolley (specially

prepared).

All patients except those belonging to the high-risk

group with less than Q-2 quarantine, and those undergoing

emergency surgery were admitted to the normal ward

(g) Choice of the precautions based on the category of

the patient

Based on the type of surgery/COVID risk status, the

patients were assigned appropriate grade of precautions.

Quarantine status was most important tool for ensuring the

virus-free status. The RT-PCR-based tests were added to

the protocol when they became available in the institution

E1: Priority elective procedures

Low-risk group—Attain Q2 preferably Q3 status, when

RT-PCR tests possible one test to be negative.

• Q2/3 ± T1—Grade 1 precautions.

High-risk group—Attain Q2 preferably Q3 status, when

RT-PCR tests possible at least T1 preferably T2 to be

negative.

• Q2/3 ?/1 T1 or 2—Grade 1 precautions.

• Q2/3 T0—Grade 2 precautions.

E2: Semi-emergency procedures that can wait 7–

14 days

Low-risk group—Attain Q1 preferably Q2 status, when

PCR tests possible T1 to be done.

• Q1 or 2 (±) T1—Grade 1 precautions.

High-risk group—Attain Q1 preferably Q2 status, when

PCR tests possible T1 preferably T2 to be done.

• Q1/Q2 ?T1/T2—Grade 1 precautions.

• Q2-T0—Grade 2 precautions.

• Less than Q2 with T0—Grade 3 precautions.

E3: Emergency procedures to be done ASAP

Both low- and high-risk groups.

• Apply Grade 3 precautions.

When testing facility is available swab to be taken prior

to surgery/postoperative period.

Figures 1 and 2 show the patient screening pathway and

the flowchart to decide patient category and precautions to

be selected

(h) Additional precautions

The following principles were observed by our surgical

and anaesthesia teams during this period.

All cases to be done in the presence of senior surgical

staff to reduce the operating time.

Adequate time between the cases to allow proper

sanitisation of the theatre.

Number of personnel in theatre to be limited to essential

minimum circulating nurse/technician to have instru-

ments and consumables inside the OT beforehand

avoiding unnecessary external movements.
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Cross-contamination vehicles like paper sheets, films,

laptops not allowed inside OT

Theatre cleaned after procedure as per institutional

infection control practices.

Anaesthesiology team took special care for aerosol

generating procedures like intubation, extubation and

endotracheal suction. Intubation to be performed by

experienced anaesthesiologist to reduce the number of

attempts. Extubation performed in the OR itself to

minimize aerosol exposure to ICU staff.

A committee was formed to oversee surgical activities

and help in triaging patients, choosing appropriate pathway

and facilitating logistics.

Details of Surgical Procedures Performed During
this Period

The hospital is a university teaching tertiary care hospital.

COVID surveillance plan was initiated very early equip-

ping with separate areas for taking care of the COVID-

positive patients. The period considered for the present

study is from the time national lockdown was declared on

March 25th to June 1st when considerable relaxation of the

lockdown was made. This period had three distinct phases.

Period A was Lockdown1 from March 25th to April 14th

(17 days). During this time, there was no clear directive

regarding the running of surgical services across the

country except that all electives (E1) were to be stopped.

The hospital workforce was reduced at this time as a pre-

cautionary measure. Only emergency (E3) and semi-

emergency (E2) cases were undertaken. During this time, a

surgical services management group was formed consisting

of senior surgeons, anaesthetists, members of infection

control team and administration. The group developed

these guidelines for surgical workflow described above.

The infrastructure of the hospital also was augmented by

creating negative pressure operation theatre suites as well

as special areas for treating COVID high-risk/positive

patients. The second phase was Lockdown 2 from April

14th to May 3rd (19 days). During this time, there was

considerable reduction in the number of patients and the

work consisted mainly of E2 and E3 cases. The workflow

was enforced in the hospital with mainstay of the safety

measure being triaging the patients and insisting on

appropriate quarantining. During this period, effectiveness

of the lockdown was good and the containment measures

were strictly in place. The third phase was Lockdown 3–4

from May 4th to June 1st (26 days). This period reflects the

easing of lockdown and travel restrictions from the other

states and abroad. This was reflected in the steady increase

in the number of the COVID cases reported in the state

towards the end of this study period. In this period, the

COVID PCR testing facility was available in the institution

and could be used in some of the patients. The testing,

however, was hampered by the extra cost, delay to get the

results and stringer indications for testing prescribed by

ICMR.

A total of 125 major head and neck cancer cases were

operated during this period. The details of the numbers

operated in these time periods as well as their triaging are

given in Table 1. Majority of the patients were of low-risk

status, but we operated on 25 patients (20%) with high-risk

status. Emergency cases consisted of 10%, and majority

(83%) were of semi-emergency nature. The second period

showed lesser cases, and number of electives increased in

the third period.

The department offers reconstructive surgery for non-

cancer cases and all types of Craniomaxillofacial cases.

Table 2 shows the number of these done in the department.

Total of 81 cases were done out of which 19% was from

high-risk group. Relatively larger number of E3 cases were

operated in this group (25%).

A comparison was made in both the groups with the

same time period in the previous year to find the impact on

COVID pandemic on our surgical output. Figure 3 shows

the comparison for head and neck cancers. Our output was

about 60% of the workload operated during this period last

year. The reduction is mainly in the E1 (elective) cases.

During the current period, elective cases accounted only for

6%, whereas in the corresponding time last year it was 35%

Similar comparison for the noncancer cases is shown in

Fig. 4. The surgical output was only 25% of previous

Table 1 Head and neck cancer cases operated during the three

periods (lockdown 2020)

High risk Low risk E1 E2 E3

Period A (Lockdown 1) 10 36 1 39 6

Period B (Lockdown 2) 6 18 0 23 1

Period C (Lockdown 3) 9 46 7 42 6

Total 25 100 8 104 13

Table 2 Noncancer reconstructive, esthetic and craniomaxillofacial

cases number of cases in categories, in three time periods (Lockdown

2020)

High risk Low risk E1 E2 E3

Period A (Lockdown 1) 7 27 1 24 9

Period B (Lockdown 2) 4 10 3 9 2

Period C (Lockdown 3/4) 5 28 11 12 10

Total 16 65 15 45 21
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year’s workload. The relative number of emergency cases

was higher 25% versus 14%.

Figure 5 shows details of quarantine and testing done

during this period. During period A, quarantining concept

was just starting as a preoperative precaution and was not

recorded properly. But the use of quarantine increased in

period. During period C, majority (90%) of patients had
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undergone either Q1 or Q2. During this time, testing also

became part of the precautionary measures.

During this period of the report, we could offer surgical

care to 206 patients. Out of this, approximately 20%

belonged to the high-risk group. None of the patients

operated developed any clinical evidence for COVID

infection or tested positive. The number of cases operated

during this period showed a definite dip from the same

period last year. While comparing with the previous year

cases, there was a gross reduction in the surgical output,

but it was maintained more in head and neck cancer

patients (60%) than in noncancer patients (25%). This may

indicate our offering priority to these patients as well as

willingness of the patients to seek surgical care during this

time. The cases of head and neck cancers were offered

standard of care including free flap reconstruction as

before. It has to be emphasised that that this period doesn’t

really reflect a period of true community spread of the

disease. When it occurs, more stringent testing and triaging

might be necessary. However getting prepared in this way

has equipped us better to offer normal standard of care

treatment to the patients with head and neck diseases in the

coming days where more number of COVID-positive or

high-risk cases are expected. These guidelines may be

useful for any high-volume center dealing with similar

cases. Availability and more widespread use of PCR test-

ing, testing of pooled samples, antibody screening tests of

patients and health care workers may help in streamlining

the triaging and use of precautions in a better way.

Conclusions

The present time has thrown great challenges in the health

delivery system all over the world. This effect of COVID

19 has been most pronounced in the working of surgical

services affecting proper delivery of care to head and neck

cancer patients. Hence, it was necessary to restart the

surgical services at the earliest. For this, a workflow based

on available resources and knowledge of nature the viral

pandemic was made. With such a workflow, we could

ensure running the surgical services with more confidence

and safety. When compared to a similar period, the

workload equalled 60% in cases of head and neck cancer

surgery, whereas there was a considerable drop of 75% in

noncancer surgery. This workflow may become more rel-

evant in the coming few months when the pandemic may

persist. The workflow with refinements may be useful in

safely performing surgery in similar situations in future

also.

Appendix

Risk stratification criteria

(any person with 2 or more points go into the high-risk

group)

• Symptoms complex suggestive of COVID like fever/

dry cough/breathlessness/throat discomfort/loose

stools

(2

points)

• International/Out of state travel in the past 28 days (2

points)

• Hailing from red zone or hotspot areas from other

zones (gets updated on a timely basis)

(2

points)

• History of contact with suspected case of COVID 19

in quarantine

(2

points)

• Attending a gathering of more than 50 people in past

14 days

(1 point)

• History of acute respiratory illness suggestive of

COVID 19

(2

points)

• Critically ill patient with pneumonia during past

14 days

(2

points)

• Health Care worker (HCW) who have handled

positive case during past 14 days without

appropriate PPE

(2

points)

• Travellers who visited a hospital where COVID 19

patients are treated

(1 point)
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