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OBJECTIVES Coronavirus disease (COVID-19) is a potentially severe respiratory illness that has threatened humanity
globally. The pediatric neurosurgery practice differs from that of adults in that it treats children in various stages of physi-
cal and psychological development and contemplates diseases that do not exist in other areas. The aim of this study
was to identify the level of knowledge and readiness of the healthcare providers, as well as to evaluate new preventive
practices that have been introduced, psychological concerns, and the impact of the COVID-19 pandemic on pediatric
neurosurgical units in Brazil.

METHODS Pediatric neurosurgeons were given an online questionnaire developed by the Brazilian Society of Pediatric
Neurosurgery to evaluate the impact of the COVID-19 pandemic on their clinical practice.

RESULTS Of a cohort of 110 active members of the Brazilian Society of Pediatric Neurosurgery, 76 completed the
survey (69%). Ninety-six percent were aware of the correct use of and indication for the types of personal protective
equipment in clinical and surgical practices, but only 73.7% of them had unrestricted access to this equipment. Ninety-
eight percent of participants agreed or strongly agreed that the pandemic had affected their pediatric neurosurgical prac-
tice. The COVID-19 pandemic interfered with outpatient care in 88% of the centers, it affected neurosurgical activity in
90.7%, and it led to the cancellation of elective neurosurgical procedures in 57.3%. Concerning the impact of COVID-19
on surgical activity, 9.2% of the centers had less than 25% of the clinical practice affected, 46.1% had 26%-50% of
their activity reduced, 35.5% had a 51%-75% reduction, and 9.2% had more than 75% of their surgical work cancelled
or postponed. Sixty-three percent affirmed that patients had been tested for COVID-19 before surgery. Regarding the
impact of the COVID-19 pandemic on the mental health of those interviewed, 3.9% reported fear and anxiety with panic
episodes, 7.9% had worsening of previous anxiety symptoms, 60.5% reported occasional fear, 10.5% had sadness and
some depressive symptoms, and 2.6% reported depressive symptoms.

CONCLUSIONS The COVID-19 pandemic has posed unprecedented challenges to healthcare services worldwide,
including neurosurgical units. Medical workers, pediatric neurosurgeons included, should be aware of safety measures
and follow the recommendations of local healthcare organizations, preventing and controlling the disease. Attention
should be given to the psychological burden of exposure to SARS-CoV-2 in healthcare workers, which carries a high risk
of anxiety and depression.
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nities worldwide. SARS-CoV-2 has a high infection rate,
a long incubation period, and a variety of manifestations
mainly affecting the respiratory function, but also with
neurological symptoms in some cases.

Evidence to date suggests that although children devel-
op COVID-19, few will develop severe forms.*> However,
fatal cases have already been described in some countries,
such as the US, the UK, France, and Belgium, with an esti-
mated mortality of 0.08% among the pediatric population.*

Although pediatric cases may be milder, children need
greater hospital medical support and continuous assis-
tance from their parents, generating a greater potential for
transmissibility with nosocomial and community circula-
tion of the virus. In addition, they can generate great social
and financial burdens due to their parents’ absence from
their own activities.>

The role of pediatric neurosurgical care in global public
health has only recently been widely recognized. A wide
disparity in the access to pediatric neurosurgical care exists
globally. In low-income and lower-middle-income coun-
tries, wherein there exists the greatest burden of pediatric
neurosurgical disease, there is a known insufficiency of hu-
man and technological resources.® The practice of pediatric
neurosurgery differs from that of adults in that it treats chil-
dren in various stages of physical and psychological devel-
opment and contemplates diseases that do not exist in other
areas.

In the face of the challenges posed by the COVID-19
pandemic, the Brazilian Society of Pediatric Neurosur-
gery (SBNPed) recommends that all elective, nonessential
surgeries should be postponed whenever possible during
the outbreak, mainly in the regions that are hit hardest and
are classified as red flag areas.’

The aim of this study was to identify the level of knowl-
edge and readiness of the healthcare providers, as well as
to evaluate new preventive practices that have been in-
troduced, psychological concerns, and the impact of the
COVID-19 pandemic on pediatric neurosurgical units in
Brazil. To the best of our knowledge, this is the first study
to address the impact of the COVID-19 pandemic on pe-
diatric neurosurgical practice.

Methods

Pediatric neurosurgeons were given an online question-
naire developed by the SBNPed, in order to evaluate the
effects of the COVID-19 pandemic on their clinical prac-
tice. The study was conducted during the pandemic, from
March 2020 to July 2020. The survey design and ques-
tions included were approved by the education committee
and research advisory group of the SBNPed prior to distri-
bution. Data regarding aspects such as main neurosurgical
area of interest, years of clinical experience, psychological
concerns regarding being exposed, availability of personal
protective equipment (PPE), and the direct and indirect
impact of the pandemic on surgical routine, among other
variables, were collected (Table 1). All neurosurgeons
willing to participate in the survey provided a written
consent form authorizing the use and publication of the
anonymized data for research. A convenient sampling
method was used for data collection, and the distribution
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TABLE 1. Survey on the impact of COVID-19 in pediatric
neurosurgery in Brazil

Main neurosurgical practice

Spine neurosurgery

Oncological neurosurgery

Vascular neurosurgery

Functional neurosurgery and pain

Pediatric neurosurgery

General neurosurgery

How many years of experience in the area?

Response:

Are you working directly in the treatment of a patient with COVID-19
(non-neurosurgical)?

Yes

No

How would you rate your feeling of fear/anxiety about the disease (you
can choose more than one or none)?

Very fearful and anxious, with panic episodes

Previous anxiety worsens

Occasional fear

I'm not afraid

Sadness with some depressive symptoms

Depressive symptoms that hinder my professional life

| don't believe in pandemic

Do you know the indication for the use of each item of PPE in surgical,
nursery, and outpatient situations?

Yes

No

Do you have access to all PPE in the services where you work?

Yes

No

Partially

Has the pandemic changed your work routine?

Yes

No

How has the pandemic changed your work routine (can choose more
than one or none)?

Reduced outpatient capacity

Reduced number of surgical procedures

Dismissal from work for being in high-risk group

Cancellation of surgeries

Cancellation of other activities related to neurosurgery

What was the impact on your neurosurgical activity?

Less than 25%

Between 26% and 50%

Between 51% and 75%

Over 75%

In the main hospital where you work, was elective neurosurgery
cancelled?

Yes

No

CONTINUED ON PAGE 3 »
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TABLE 1. Survey on the impact of COVID-19 in pediatric
neurosurgery in Brazil

Is there a test protocol for patients who will undergo neurosurgery?

Yes

No
Have you ever tested positive for COVID-19 (sick or not)?

Yes

No
Have you ever been sick with COVID-19 (not just a positive test)?

Yes

No
Do you know of any official recommendations on surgical care during
the pandemic?

Yes

No
Do you want to make additional comments about your involvement
with the pandemic, your professional performance, or anything you
consider important?

Response:
Authorization

| authorize the use of data from this research to compile tables
and graphs that can be used for future scientific research. Under no
circumstances will the identity of the respondents be disclosed. The
participant can request that his/her answer be withdrawn from the
survey at any time, even after the completion of the form. Select if you
agree to participate in research.

| don’'t want to participate in this research.

of qualitative responses was presented as frequencies and
percentages.

This study was approved by our institution’s Research
Advisory Group and informed consent was obtained from
all members whose surveys were included.

Results

Of a cohort of 110 active members of the SBNPed, 76
completed the survey (69% response rate). The partici-
pants’ pediatric neurosurgical experience ranged from 1
to 45 years (mean 14.9 years, median 14 years, SD 11.2
years). Fifty-nine participants (77.6%) reported pediatric
neurosurgery as their main area of practice, and 81.6%
were not directly involved with the management of hospi-
talized patients with COVID-19. Additionally, 73 partici-
pants (96%) were aware of the correct use of and indica-
tion for the types of PPE in clinical and surgical practices.
However, only 73.7% of them had the unrestricted access
to PPE recommended by the WHO.

Ninety-eight percent (75 of 76) participants agreed
or strongly agreed that the pandemic had affected their
pediatric neurosurgical practice. Overall, the COVID-19
pandemic interfered with outpatient care in 88% of the
centers, affected neurosurgical activity in 90.7%, and led
to the cancellation of elective neurosurgical procedures in
57.3%. Four neurosurgeons (5.3%) had been away from
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FIG. 1. Impact of COVID-19, in reductions of neurosurgical activity.

hospital activities since the beginning of the coronavirus
outbreak because they belong to a high-risk group.

Concerning the impact of COVID-19 on surgical activ-
ity, 9.2% of the centers had less than 25% of the clinical
practice affected, 46.1% had 26%—-50% of their activity
reduced, 35.5% had a 51%—75% reduction, and 9.2% had
more than 75% of their surgical work cancelled or post-
poned (Fig. 1).

Sixty-three percent (48 of 76 respondents) affirmed that
patients had been tested for COVID-19 before surgery. In-
terestingly, 81.6% of the interviewed neurosurgeons had
tested negative for COVID-19 and 18.4% had tested posi-
tive, but only 11.9% presented clinical manifestation of the
disease.

Figure 2 displays the current recommendations and
workflow of the SBNPed for neurosurgeons during
the COVID-19 pandemic. Regarding the impact of the
COVID-19 pandemic on the mental health of interviewed
pediatric neurosurgeons, 3.9% reported fear and anxi-
ety with panic episodes, 7.9% had worsening of previous
anxiety symptoms, 60.5% reported occasional fear, 10.5%
had sadness and some depressive symptoms, and 2.6%
reported depressive symptoms that were interfering with
their professional life.

Discussion

The COVID-19 pandemic has become an international
public health emergency, unprecedented in modern histo-
ry.8 The SARS-CoV outbreak in 2003 had a much smaller
impact than the current coronavirus pandemic.!° In terms
of the number of deaths COVID-19 has caused (747,774 as
of August 12, 2020; https://covid19.who.int), it is actually
more comparable with previous flu pandemics. The HIN1
flu virus was first detected in April of 2009 in the US and
spread quickly around the world. It was the first flu pan-
demic in 40 years, causing up to 575,400 dead in the first
year the virus circulated. The pandemic was controlled in
mid-October after a vaccine became available.!!

In Brazil, the first COVID-19 patient was diagnosed
in late February 2020. Unorganized governmental man-
agement of the coronavirus outbreak led the country to
be ranked in second place worldwide in the number of
infected people, surpassing 2.5 million confirmed cases.
Brazil has officially registered more than 100,000 deaths
to COVID-19, not to mention the high rate of undiagnosed
and underreported cases (https://www.worldometers.info/
coronavirus/country/brazil). The transmission curve con-
tinues to rise almost exponentially amid disagreements
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FIG. 2. SBNPed recommendations during COVID-19 outbreak. RT-PCR = reverse transcription polymerase chain reaction. *Elec-
tive surgeries and nonessential medical and surgical procedures should be delayed until the COVID-19 outbreak ends. Consider a
range of factors when deciding whether to postpone a surgery or procedure, including patient risk factors, bed availability, staffing,

and PPE supplies.

between authorities over the strategy to deal with the pan-
demic and its consequences.?

Impact of the COVID-19 Pandemic on Healthcare Workers

During the COVID-19 pandemic, as the world faces a
shutdown or slowdown in daily activities and individuals
are encouraged to implement social distancing, health pro-
fessionals usually go in the opposite direction. Due to the
exponential increase in the demand for health assistance,
healthcare professionals face long work shifts, often with
few resources and precarious infrastructure. The need for
extra safety precautions and the use of uncomfortable PPE
devices may also increase the physical and mental burden.'?
In addition, many professionals may feel unprepared to car-
ry out the clinical intervention in patients infected with a
new virus, about which little is known, and for which there
are no well-established clinical protocols or treatments so
far. Also, there is the fear of autoinoculation, as well as the
concern about the possibility of spreading the virus to their
own families, friends, or colleagues." This can lead health-
care workers to isolate themselves, change their routine,
and narrow down their social support network.'>'6

The psychological impact of social isolation and work-
ing with health services in a time of pandemic cannot be
underestimated. Garcia-Iglesias performed a systematic
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review to analyze the impact of the COVID-19 outbreak
on healthcare professionals (nurses and doctors) and
found medium to high levels of anxiety (26.5%—-44.6%)
and depression (8.1%—-25%), as well as worry and insom-
nia, which were detected in 23.6%—-38% of profession-
als.”” These results were compatible with the complaints
of pediatric neurosurgeons included in the present study.
In line with this, our survey evaluating the psychological
impact of the COVID-19 pandemic on Brazilian pediatric
neurosurgeons revealed a considerable prevalence of fear
(60.5%), anxiety (7.9%), and also depressive symptoms
(10.5%), sometimes interfering with personal life (2.6%).

SBNPed Recommendations for Safe Neurosurgical
Management of Pediatric Patients

The incubation period of the SARS-CoV-2 ranges from
3 to 14 days; therefore, every patient presenting for treat-
ment should be regarded as a potential asymptomatic in-
fected case.'® The SBNPed, following the recommendations
of the American College of Surgeons Clinical Issues and
Guidance for the triage and management of elective sur-
gical procedures (https:/www.facs.org/covid-19/clinical-
guidance), recommended that all elective, nonessential
surgeries should be postponed during the outbreak of CO-
VID-19.7 Nasal endoscopic procedures are of special con-
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FIG. 3. Summary on the use of PPE by the staff in the operating room.

cern and should be postponed whenever possible, mainly
in regions of high risk affected by the pandemic. Nones-
sential hospital and office staff should be allowed to stay
home and telework."”

Children presenting with raised intracranial pressure,
intracranial and spinal tumors causing mass effect, acute
hydrocephalus, infection, compression of vital structures,
acute trauma, open dysraphism, or spinal and craniocervi-
cal instability must be considered for urgent or emergency
surgical management.”> A summary of the SBNPed rec-
ommendations regarding procedures and time for surgery
is presented in Appendix A.

Regarding PPE in the operation room, current guide-
lines vary depending on patient and institution COVID-19
status.?’?? Figure 3 summarizes the use of PPE by staff in
the operating room recommended by the SBNPed.

Conclusions

The COVID-19 pandemic has posed unprecedented
challenges to healthcare services worldwide, including
neurosurgical units. Although the disease affects main-
ly adult patients, healthcare professionals dealing with
the pediatric population are also exposed to the risk of
acquiring and spreading the disease. Medical workers,
pediatric neurosurgeons included, should be aware of
safety measures and follow the recommendations of lo-
cal healthcare organizations to prevent and control the
disease. Attention should be given to the psychological
burden of exposure to SARS-CoV-2 in healthcare work-
ers, which carries a high risk of anxiety and depression.
Further studies addressing this important but still under-
reported aspect of the COVID-19 pandemic are urgently
needed.
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