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Abstract
Background: Cancellation/postponement of “non‑emergent” surgeries during coronavirus disease of 
2019 (COVID‑19) pandemic has created a huge backlog of patients waiting for surgery and has put 
them at risk of disease progression. We share our institute’s policy and our department’s attempt 
to resume “non‑emergent” surgeries. Materials and Methods: We collected details of all patients 
operated under department of neurosurgery since the onset of COVID‑19 pandemic in India and 
categorized them into “lockdown” and “unlock” groups for comparison. COVID‑19 tests done 
in these patients were also analyzed. We also compared our surgical volume with the number of 
COVID‑19 cases in the state. Results: One hundred and forty‑eight patients  (97 males, 51  females) 
with mean age of 37.8  years  (range‑2 months‑82  years) underwent surgery in our department 
during the study period. The operative volume per week increased by 37% during the “unlock” 
period as compared to “lockdown” period. The proportion of elective/“non‑emergent” surgeries 
increased from 11.3% during “lockdown” to 34.7% during the “unlock” period (P = 0.0037). During 
“lockdown” period, number of surgeries declined steadily as the number of COVID‑19  cases rose 
in the state  (rs(8) = −0.914, P  =  0.000). Whereas there was a trend toward increased number of 
cases done per week despite increase in the number of cases in the state during the “unlock” period. 
During the “unlocking” process, in‑patient department admissions and surgeries performed per 
month increased  (P  =  0.0000) and this increase was uniform across all specialties. COVID‑19 test 
was done  (preoperatively or postoperatively) for all surgeries during “unlock” period compared to 
12 (22.6%) surgeries during “lockdown” period. Three neurosurgery patients who underwent surgery 
during the “unlock” period tested positive for COVID‑19. Conclusions: Our experience shows that 
proper evidence‑based protocols, setting up of adequate COVID‑19 testing facilities and provision of 
ample personal protective equipments are instrumental in re‑starting “nonemergent” surgeries.

Keywords: Coronavirus disease of 2019 (COVID‑19), coronavirus disease of 2019 testing, elective 
surgeries, emergency surgeries, nonemergent surgeries, pandemic, routine surgeries
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Introduction
“Success lies not in never falling but in 
rising up after every fall.” Even 6 months 
after the WHO declared coronavirus 
disease of 2019  (COVID‑19) as a global 
pandemic,[1] most countries are still trying 
to recover from the initial impact of 
COVID‑19. India reported its first case on 
January 30, 2020[2] and by the month of 
March 2020, it was clear that the country’s 
health infrastructure was highly inadequate 
for the incoming tsunami of patients. With a 
meager expenditure of 1.28% of its GDP on 
healthcare, India has only eight doctors per 
10,000 people, compared to 41 in Italy and 
71 in South Korea. According to data from 
National Health Profile and the World Bank, 

India has 0.55 government hospital bed per 
1000 population[3,4] and one government 
hospital for over  55,000 people.[3] By the 
extra pressure created by the COVID‑19 
pandemic, these health resources would 
have been easily over‑whelmed. The country 
was not manufacturing personal protective 
equipment  (PPE) and because of the high 
cost of import, they were very expensive 
and in short supply.[5] In a survey conducted 
by the authors between 7 and 23 May 
2020, most neurosurgeons in the country 
felt that there was a shortage of PPE in 
their respective hospitals.[6] Ventilators were 
highly inadequate in numbers.[4] There were 
handful of laboratories with facilities to do 
COVID‑19 testing. Having witnessed the 
mayhem created by the virus in the western 
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countries with more organized health‑care facilities, the 
union government of India took the bold decision of a 
nation‑wide “lockdown” from March 25, 2020, which 
lasted till May 31, 2020.

Ten weeks of nation‑wide “lockdown”

During these 10 weeks, the country went into “fifth‑gear” 
in its preparation against COVID‑19. The country’s 
masses were educated by social media and various other 
platforms about the preventive measures to be adopted. 
The third Empowered Group of Secretaries was tasked 
with the responsibility of ensuring the availability and 
production of essential medical equipments along with 
their procurement, import, and distribution.[7] Indian 
companies responded efficiently to the COVID‑19 
pandemic by fast‑tracking innovation, revamping assembly 
lines, and expediting manufacturing of everything from 
N95 masks and PPE to diagnostic kits and ventilators in 
record time. Within a matter of 2 months, 600 companies 
were certified to make PPE kits and thus, India became the 
second‑largest producer of PPE kits, producing 450,000 
units per day.[5,8] Many small‑and large‑scale companies 
initiated the process of making low‑cost ventilators in the 
country. Remarkably, from producing almost no ventilators 
domestically, India indigenously manufactured 60,000 
ventilators in just 3 months.[7] Fully equipped virology 
laboratories for COVID‑19 testing were set‑up in various 
parts of the country according to Indian Council of Medical 
Research (ICMR) standards.

The hospitals and medical institutions utilized the 
“lockdown” period to prepare themselves for the 
incoming COVID‑19  patients. Procurement of essential 
commodities like ventilators, monitors, PPE, and other 
protective equipment was expedited. In some areas, some 
hospitals dedicated for COVID‑19 care were defined and 
non‑COVID‑19 work was delegated to certain hospitals. 
In some hospitals like ours, dedicated COVID‑19 and 
non‑COVID‑19 areas were defined. Doctors, nurses, and 
support staff were deployed in these areas by rotation.[9]

Concerns about cancellation/postponement of 
“nonemergent” cases

During the lockdown period, the cases which were 
considered “nonemergent” were cancelled/postponed[10] in 
order to keep the beds and staff available for the expected 
steep rise in the COVID‑19  patients and to keep the 
healthcare workers (HCWs) from contracting COVID‑19 in 
the absence of adequate PPE. Such cancellation of cases 
was seen across the globe[11‑37] and was in accordance with 
recommendations from the American College of Surgeons 
and Centres for Medicare and Medicaid Services.[38‑40]

However, there were concerns amongst HCWs about 
patients with “nonemergent”‑non‑COVID‑19 conditions 
being neglected care.[10] If denied care for too long, there 
was a risk of these patients presenting at a later stage 

with progressed disease and therefore, an alternative to 
postponing elective surgeries was required. The authors 
suggested that the best way forward would be to resume 
work with necessary precautions and universal effective 
COVID‑19 testing.[6,9,10,14]

Return of “normalcy” in the country

Ground‑level work during the “lockdown” had allowed 
the hospitals and the country to be somewhat “prepared.” 
In order to sustain the economy and allow resumption of 
“normalcy,” the nation‑wide “lockdown” was eased from 
June 1, 2020. This was termed as “unlocking,” which was 
done in phased manner‑“unlock 1” from June 1, “unlock 
2” from July 1 and “unlock 3” from August 1. Strict 
guidelines were issued for the public regarding the need 
to still maintain “social distance,” avoid crowded places, 
wear masks while going out, going out of the house only 
when absolutely necessary and allow “work‑from‑home” to 
employees whenever feasible. Large public gatherings like 
conferences, social and religious functions are still restricted 
and strictly regulated. The country was categorized into 
three different zones  (“red zones,” “orange zones” 
and “green zones”) based on the COVID‑19  case load. 
This categorization was dynamic in nature, based on the 
changing COVID‑19 scenario in the country.[9]

Measures taken in our institute to bring back 
“normalcy”

Rishikesh is a town in Dehradun district, in the Himalayan 
state of Uttarakhand. Dehradun district has been categorized 
as an “orange zone.” The institute in Rishikesh, where the 
study was conducted is a 960‑bedded hospital with 105 ICU 
beds. With 276 attending faculty, 694 residents and 1326 
registered nurses, it is the major hospital providing tertiary 
medical care to the people of Uttarakhand and western 
Uttar Pradesh. In the pre‑COVID‑19 era, the institute had 
an overall out‑patient department  (OPD) volume of around 
70,000–80,000  patients per month and a total of 28,949 
surgeries were performed at the institute in 2019.

Looking at the need to resume “non‑emergent” health 
services, several measures were taken at the institute level 
in order to ensure some sense of “normalcy” and allow 
HCWs to resume “normal” work.
•	 Supplies: Adequate PPEs were procured for the HCWs. 

Procurement of ventilators and monitors was expedited
•	 Training of HCWs: During the “lockdown” period, 

new virtual COVID‑19‑related educational programs 
were created for HCWs of all clinical and nonclinical 
departments to facilitate their deployment in common 
COVID‑19 areas

•	 Demarcation of COVID‑19 areas: In our institute, 
the hospital is divided into COVID‑19 areas and 
non‑COVID‑19 areas. Non‑COVID‑19 areas are meant 
for regular work of various specialties for patients who 
have been tested negative. COVID‑19 areas are meant 
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for COVID‑19 suspect or confirmed cases with separate 
areas for each. Though the scenario is ever‑changing 
with re‑allocation of more and more ward and ICU beds 
for COVID‑19  patients, at present the COVID‑19 area 
has a bed strength of 260 ward beds and 164 ICU beds

•	 Testing, testing, testing: COVID‑19 testing using 
reverse transcriptase‑polymerase chain reaction from 
nasopharyngeal and oropharyngeal swabs began in our 
institute on March 30, 2020 according to the ICMR 
protocol. Since May 2, 2020, COVID‑19 testing 
has been made a prerequisite for all patients getting 
admitted to the hospital

•	 Starting from June, there was a change in our policy 
to doing one COVID‑19 test before admitting any 
patient to the hospital and doing another COVID‑19 
test before surgery/procedure to decrease the chances of 
transmission from false‑negative patients

•	 Physical OPDs had been completely replaced by 
telemedicine during the lockdown period. During the 
“unlock” period, limited physical OPD was allowed 
with the provision of screening OPD, where all patients 
coming to the hospital undergo thermal screening and 
are asked for COVID‑19‑related history

•	 Resumption of “nonemergent” surgeries: Routine 
or “nonemergent” surgeries which had been largely 
curtailed earlier were resumed. The department of 
neurosurgery was allotted an operation room  (OR) slot 
on daily basis like in the pre‑COVID times

•	 Staffing had been reduced during the lockdown period 
to avoid spread of COVID‑19. Now, more and more 
HCWs are encouraged to be present in order to resume 

nonemergent work. At the same time, they are advised 
to strictly follow guidelines to prevent the spread of the 
disease. Every employee is required on‑site to wear face 
mask protection and to attest daily to symptom‑free status

•	 Physical meetings are still avoided as much as possible
•	 Out‑station leaves of HCWs had been curtailed since 

the onset of pandemic, but were allowed now for them 
to meet their near‑and‑dear ones. However, the institute 
followed strict policy of quarantine on their return

•	 Any HCW suspected of having any COVID‑19‑related 
symptoms or “high‑risk” exposure to a COVID‑19‑positive 
patient was isolated and tested for COVID‑19[9]

•	 Protocol for COVID‑19‑positive HCWs: In spite of 
these measures, on certain days, up to 5–10 HCWs 
would become COVID‑19 positive. Any HCW 
who would test positive for COVID‑19 is isolated 
immediately. In the initial part of the pandemic, even 
the asymptomatic and mildly symptomatic patients 
were isolated in the COVID‑19 area of the hospital. 
However, since the change in the state health policy on 
August 10, 2020, asymptomatic/mildly asymptomatic 
HCWs/patients are now allowed home isolation with 
strict instructions.[41] This helps in sparing the hospital 
beds for sicker patients. They are kept in isolation for 
14  days and tested again for COVID‑19 on days 7 
and 14. They are allowed to resume work in case of 
negative test results.

Road‑blocks on the way to “normalcy”

Looking at the surge in the number of COVID‑19 cases in 
the state  [Figure  1] as well as amongst the HCWs in the 

Figure 1: Frequency polygon depicting the number of surgeries performed per week in relation to the rising trend of COVID‑19 cases in Uttarakhand during 
the pandemic. During the lockdown period, there was a strongly negative correlation between the number of surgeries performed and the number of 
COVID‑19 cases in the state and this result was statistically significant (rs (8) = −0.914, P = 0.000). While in the unlock phase, there was a weak correlation 
between the number of surgeries performed and the number of COVID‑19 cases in the state. This result was not significant (rs (11) = 0.307, P = 0.307)
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institute, it was again felt that maximum HCWs needed to 
be spared for the COVID‑19‑related work to allow further 
expansion of COVID‑19‑related services. Therefore, the 
staff posted for non‑COVID‑19 “nonemergent” duties 
were re‑deployed to COVID‑19‑related duties. Due to 
this change in policy, the number of routine OR slots 
for various surgical department was decreased and the 
neurosurgery department was allotted only two routine 
OR slots per week w.e.f. August 14, 2020. This again 
made it extremely difficult to attend to the patients with 
“nonemergent” ailments. At the time of writing this article, 
the physical screening OPDs were again curtailed since 
September 2, 2020.

Objective of the study

The authors have previously demonstrated that during the 
ongoing COVID‑19 pandemic, there was a substantial 
decrease in the volume and spectrum in the neurosurgical 
patients, especially those with “non‑emergent” 
conditions.[10] Following this analysis and with the proper 
hospital preparation during the “lockdown” period, we felt 
an urgent need to restart “nonemergent” work. The authors 
analysed the department census to assess the spectrum and 
volume of patients operated in order to assess the degree of 
return to “normalcy” in the department functioning during 
the “unlock” period compared to the “lockdown” period.

Materials and Methods
We collected the details of all patients who underwent 
surgery under the Department of Neurosurgery at 
our institute since the onset of COVID‑19 pandemic 
in the country  (partially retrospectively and partially 
prospectively). The patients operated were categorized 
into two groups‑“lockdown” group and “unlock” 
group depending on whether they were operated in the 
“lockdown” period  (March 25 to May 31, 2020) or after 
the beginning of “unlocking”  (June 1 to August 31, 2020). 
The demographic profile, diagnoses, surgeries performed, 
type of surgery  (routine/emergency, cranial/spinal and 
major/minor) in these two groups were compared. 
The patients were further categorized into various 
categories  (i.e.  neuro‑oncology  [brain and spine tumors], 
neuro‑trauma  [head injury and spinal trauma], congenital 
cases, degenerative spine, neuro‑vascular, cerebrospinal 
fluid  [CSF] diversion procedures, etc.) and compared 
between the two groups.

A comparison was made between the number of cases 
operated in our department weekly with the number of 
confirmed COVID‑19  cases in the state of Uttarakhand. 
Data on the number of confirmed COVID‑19  cases in 
the state of Uttarakhand were collected from the official 
website of the Ministry of Health and Family welfare.[42] 
Monthly data for the number of in‑patient department (IPD) 
admissions and surgeries performed during the ongoing 
pandemic was retrieved from the institute’s official data. 

This monthly data were compared with data from the same 
duration in 2019.

Statistical analysis was performed using IBM Statistical 
Package for Social Sciences  (SPSS version 25.0, SPSS, Inc., 
Chicago, IL, USA). Continuous variables were expressed as 
mean and range while categorical variables were expressed 
as frequencies. Chi‑square test was used to test for the 
association between groups of categorical variables. To 
assess the correlation between the number of surgeries 
performed and the number of COVID‑19 cases in the state of 
Uttarakhand, we used Spearman’s rank correlation coefficient.

Results
One hundred and forty‑eight patients (97 males, 51 females) 
with a mean age of 37.8  years  (range 2 months–82  years) 
underwent surgery in our department since the onset 
of COVID‑19 pandemic in the country. Of these, 53 (6 
elective, 47 emergency) were operated during the 10 weeks 
of “lockdown” period and 95  (33 elective, 62 emergency) 
during the “unlock” period (13 weeks) [Table 1]. Thus, the 
operative volume per week increased by 37% during the 
“unlock” period as compared to the “lockdown” period.

No elective cases were done during the month of May, 
following which the number of elective cases steadily 
increased from July to August during the unlock phase. The 
proportion of elective/“non‑emergent” surgeries increased 
from 11.3% during the “lockdown” period to 34.7% 
during the “unlock” period and this result was statistically 
significant (P = 0.0037) [Figure 2].

When the monthly operative volume was compared to the 
data from last year, it was observed that the number of 
surgeries reached the lowest point during the “lockdown” 
in May when only nine cases were operated. With the 
process of “unlock“ in the country, there was a trend 
towards increasing number of cases per month (22 in June, 

Figure 2: Horizontal stacked bar graph depicting the number of elective 
and emergency surgeries performed in each month since the onset of 
pandemic in the country. No elective cases were done during the month 
of May (lockdown period). The number of elective cases increased from 
0 in May to 5 in June and 14 each in July and August. The proportion 
of nonemergent/elective surgeries increased from 11.3% during the 
“lockdown” period to 34.7% during the “unlock” period and this result was 
statistically significant (P = 0.0037)
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35 in July and 38 in August)  [Figure 3]. Similar trend was 
observed in the IPD admissions. In fact, IPD admissions in 
July and August 2020 exceeded those in July and August 
2019, respectively [Figure 4].

Comparison with COVID‑19 cases in the state

In the state of Uttarakhand, there were 907 
COVID‑19  patients at the end of “lockdown” on May 31, 
2020, while on August 31, 2020, the number had increased 
to 19,235. On comparing the number of COVID‑19  cases 
in the state with the number of surgeries performed 
per week, it was observed that during the “lockdown” 
period, a strong negative correlation was found between 
the number of surgeries performed per week and the 
number of COVID‑19  cases in the state and this result 
was statistically significant  (rs  (8) = −0.914, P  =  0.000). 
In other words, during the lockdown period, the number 
of surgeries performed declined steadily as the number of 
COVID‑19  cases rose in the state. Whereas, during the 

“unlock” period, there was a weakly positive correlation 
between the number of surgeries performed per week and 
the number of COVID‑19  cases in the state. However, 
this result was not statistically significant  (rs  (11) = 0.307, 
P =  0.307). This implies a trend toward increased number 
of cases done per week in spite of increase in the number 
of cases in the state during the “unlock” period [Figure 1].

During the ongoing COVID‑19 pandemic, 56 cases (37.8%) 
were minor cases  (burr hole tapping of abscess/chronic 
subdural hemorrhage, ventriculoperitoneal shunt, external 
ventricular drainage, endoscopic third ventriculostomy, 
lumbar discectomy), while 92  (62.2%) were major cases. 
One hundred and thirty cases  (87.8%) were cranial while 
18 (12.2%) were spinal [Table 1].

Specialty‑wise distribution

Overall, majority of cases in the study were of 
neuro‑trauma  (45  cases, 30.4%); CSF diversion 

Table 1: Comparing the data between the “lockdown” period and “unlock” period
Lockdown period 

(March 25th to May 31st)
Unlock period (June 

1st to August 31st)
Duration (weeks) 10 13

Total cases operated 53 95
Male: female 36:17 61:34
Mean age of patients in years 38.46 37.41
Age range 2 months‑72 years 5 months‑82 years
Elective surgeries (%) 6 (11.3) 33 (34.7)
Emergency surgeries (%) 47 (88.7) 62 (65.3)
Major surgeries (%) 31 (58.5) 61 (64.2)
Minor surgeries (%) 22 (41.5) 34 (35.8)
Cranial cases (%) 47 (88.6) 83 (87.4)
Spinal cases (%) 6 (11.3) 12 (12.6)

Specialty‑wise distribution (%)
Brain tumour 12 (22.6) 18 (18.9)
Congenital 0 (0) 3 (3.2)
Cranial infection 1 (1.9) 1 (1.1)
CSF diversion procedures 16 (30.2) 22 (23.2)
Degenerative spine 0 (0) 4 (4.2)
Head injury 12 (22.6) 30 (31.6)
Neurovascular (ruptured aneurysms) 2 (3.8) 5 (5.3)
Peripheral nerves 0 (0) 0 (0)
Spinal infection 1 (1.9) 0 (0)
Spinal trauma 3 (5.7) 0 (0)
Spinal tumour 2 (3.8) 5 (5.3)
Stroke 2 (3.8) 2 (2.1)
Miscellaneous 2 (3.8) 5 (5.3)

COVID‑19 testing (%)
Number of surgeries done without any COVID‑19 test (preoperative/postoperative) 41 (77.4) 0 (0)
Number of surgeries with one preoperative COVID‑19 test 7 (13.2) 47 (49.5)
Number of surgeries with two or more preoperative COVID‑19 tests 0 (0) 16 (16.8)
Number of surgeries in which COVID‑19 test done postoperatively and not preoperatively 5 (9.4) 32 (33.6)
COVID‑19 positive patients 0 (0) 3 (3.2)

During the “unlock” period, there was an increase in the number of surgeries performed, across all specialties. COVID‑19 test was done 
(either pre‑ or post‑operatively) for all surgeries done during “unlock” period compared to 12 (22.6%) surgeries during the “lockdown” 
period. COVID‑19 – Coronavirus disease 2019; CSF – Cerebrospinal fluid
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procedures (38 cases, 25.7%) and neuro‑oncology (37 cases, 
25.0%). The number of neuro‑oncology increased from 
14  (12 cranial, 2 spinal) in the “lockdown” period to 
23  (18 cranial, 5 spinal) during the “unlock” period. 
Overall, two cases of brain tumor were operated by the 
trans‑sphenoidal route  (one each in “lockdown” and 
“unlock” period). Neuro‑trauma cases also increased 
from 15  (12 head injuries, 3 spinal injuries) during the 
“lockdown” period to 30  (all head injuries) during the 
“unlock” period. Importantly, no patient underwent surgery 
for the congenital condition or degenerative spinal disorders 
during the “lockdown” period, whereas three cases of 
congenital conditions and four cases of degenerative spine 
underwent surgery during the “unlock” phase [Figure 5].

COVID‑19 testing

At our institute, from April 25, 2020 onward, COVID‑19 
testing was made a prerequisite for those undergoing any 
surgery. Following this rule, 12 surgeries were performed 
in the “lockdown” period. Seven of these were done with 
a single preoperative COVID‑19 test, while five (four head 
injuries and one ventriculo‑peritoneal shunt) were taken 
up as acute emergencies without preoperative testing. In 
these five cases, testing was done following the surgery. 
Test results of all cases during the “lockdown” phase were 
negative [Table 1].

From June onward in the “unlock” phase, the protocol 
was further changed to doing two COVID‑19 tests before 
elective surgeries‑one at admission and another before the 
day of surgery  [Figure  6]. During the “unlock” phase, 
all patients underwent COVID‑19 testing. Forty‑seven 
patients underwent single preoperative COVID‑19 testing 
while 16 underwent two or more preoperative testing. 
Thirty‑two patients  (25 head injuries, one decompressive 
hemi‑craniectomy for stroke and six CSF‑diversion 
procedures) underwent emergency surgeries without 

preoperative COVID‑19 tests. All these patients underwent 
COVID‑19 testing following the surgery [Table 1].

Three neurosurgery patients who underwent surgery 
during the “unlock” period tested positive for 
COVID‑19  [Table  1]. Two of these tested positive for 
COVID‑19 on preoperative testing and were operated 
after being in isolation for 14 days and with three negative 
test results. The third patient initially tested negative 
for COVID‑19 on preoperative testing and underwent 
surgery in the standard OR with standard precautions. In 
the postoperative period, as his relative tested positive for 
COVID‑19, he was tested again for COVID‑19 and was 
found to be positive this time. He was discharged after 
14 days of isolation and with two negative COVID‑19 test 
reports.

Discussion
In our previous articles, we have raised concerns about the 
impact of COVID‑19 pandemic on non‑COVID‑19 patients 
considered to be “non‑emergent.”[6,9,10,15,43‑51] If postponed 
for too long, these patients risk presenting with more 
advanced diseases at a later stage. In this article, we have 
presented the response of our institute and neurosurgery 
department during the ongoing COVID‑19 pandemic 
in an attempt to highlight our attempts to attend to the 
“nonemergent” patients along with COVID‑19 and 
emergent cases. The “lockdown” period gave us time 
to have a system in place so that we can take care of 
COVID‑19  patients and plan delegation of the remaining 
resources to non‑COVID‑19 tasks so that patients with 
non‑COVID‑19 conditions are not completely neglected.

In a seminal study, patients with peri‑operative COVID‑19 
infection had 30‑day mortality of 23.8% following elective 
surgery and 51.2% had pulmonary complications.[52] At 
our center, all patients getting admitted to the hospital 
for elective surgery are being tested for COVID‑19 in 

Figure 3: Vertical bar graph depicting number of surgeries performed from 
April to August in 2019 and 2020. During the “lockdown” period of April and 
May, 44.9% surgeries were performed as compared to same months in 2019, 
whereas in the “unlock” period of June, July and August, this proportion 
increased to 63.6% compared to the same months in 2019 (P = 0.1889). 
However, when the same data for the 3 months of “unlock” period was 
compared with month of May alone (17.3% surgeries in 2020 compared to 
last year), this difference was statistically significant (P = 0.0009)

Figure 4: Vertical bar graph depicting the number of in‑patient department 
admissions from April to August in 2019 and 2020. During the “lockdown” 
period of April and May, there were only 33.9% hospital admissions as 
compared to same months in the previous year, whereas in the “unlock” 
period of June, July and August, this proportion increased to 94.9% 
compared to the same months in the previous year. This change was found 
to be statistically significant (P < 0.00001)
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dedicated COVID‑19 testing wards.[9] Surgery for those 
who test positive for COVID‑19 is postponed until the test 
results are negative, where possible as was done in two of 
our cases. Once a patient tests negative for COVID‑19, he/
she is shifted to the non‑COVID‑19 area. If the patient’s 
condition is semi‑urgent, he/she undergoes surgery in 
the non‑COVID‑19 OR with standard precautions. If the 
patient’s condition is “non‑emergent,” another COVID‑19 
test is done in the neurosurgical area before surgery. 
Patients who do require urgent surgery, are assumed 
to be COVID‑19 positive until proven otherwise, and 

managed accordingly in the OR in the COVID‑19 area. 
In accordance with this, a level‑III PPE is worn. This is 
to mitigate the possible risk of operating on asymptomatic 
COVID‑19‑positive patients, which is increasing with the 
increased community prevalence,[53] and in the absence 
of preoperative COVID‑19 testing. Such patients undergo 
COVID‑19 testing in the postoperative period and are 
shifted to the non‑COVID‑19 area only after testing 
negative for COVID‑19 [Figure 6].

Proper evidence‑based protocols, setting up of adequate 
COVID‑19 testing facilities, and provision of ample PPEs 
have allowed HCWs to feel protected while discharging 
their duties. This relative security has transpired into a 
motivated and confident healthcare work‑force in the 
institute. These developments and proper planning have 
allowed neurosurgery team and other specialties to resurrect 
“nonemergent” services especially since the “unlock” 
process has begun. Our report highlights that the IPD 
admissions largely normalized during the “unlock” period 
and the number of surgeries performed are on a rising 
trend in spite of the rising number of COVID‑19  cases in 
the state. The proportion of “non‑emergent” cases has also 
increased significantly compared to the “lockdown” period. 
The spectrum of surgeries during the “unlock” phase has 
been broadened.

However, resuming work to the level of pre‑COVID‑19 times 
has not been easy, as despite vigorous testing policy being 
followed at our institute, we are witnessing large number of 
HCWs testing positive for COVID‑19. The need to isolate 

Figure 6: Protocol for triaging and COVID‑19 testing at our institute during the COVID‑19 pandemic

Figure 5: Clustered bar graph depicting the speciality‑wise distribution of 
surgeries performed between lockdown period (March 25 to May 31, 2020) 
and ‘unlock’ period (June 1 to August 31, 2020). An increase in surgeries 
of all specialties is observed. No surgeries for congenital conditions and 
degenerative spinal conditions were performed during the lockdown period
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these HCWs and quarantine their contacts often results in 
depletion in the available work‑force at the hospital. We 
observed resumption of normal “nonemergent” activity 
in June, July and early August 2020. However, increasing 
COVID‑19  cases and depleted work‑force halted this 
process of resumption. This forced us intermittently to 
decrease our “nonemergent” work to deploy more working 
hands for COVID‑19 care. These interuptions can be better 
appreciated in our weekly operative work‑load  [Figure  1], 
even though overall our monthly operative work‑load and 
IPD admissions showed a reviving trend. Currently, in the 
second half of August 2020 we are hopeful that this phase 
of halting care is only temporary.

Conclusions
It is evident from our experience that proper‑evidence 
based protocols are required to prevent the HCWs from 
contracting COVID‑19 and make them feel safe. We have 
presented our institute’s protocol in the hope that it will be 
beneficial to our colleagues around the world who are going 
through a similar phase of trying to achieve “normalcy.” 
The HCWs will have to rise above the challenge and try 
to resume work with necessary precautions. At times, the 
virus will put us down, but we should still try to get back 
up as soon as possible.
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