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Introduction

Officially declared as a global pandemic by theWorld Health
Organization (WHO) on 11 March 2020, the Coronavirus

Disease 2019 (COVID-19) outbreak has evolved at an unprec-
edented rate. It presents as a severe acute respiratory syn-
drome (severe acute respiratory syndrome coronavirus 2
[SARS-CoV-2]), which was first reported in the city of
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Abstract The COVID-19 pandemic has affected a large number of patients in all countries,
overwhelming healthcare systems worldwide. In this scenario, surgical procedures
became restricted, causing unacceptable delays in the treatment of certain patholo-
gies, such as glioblastoma. Regarding this tumor with high morbidity and mortality,
early surgical treatment is essential to increase the survival and quality of life of these
patients. Association between COVID-19 and neurosurgical procedures is quite scarce
in the literature, with a few reported cases. In the present study, we present a rare case
of a patient undergoing surgical resection of glioblastoma with COVID-19.
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Resumo A pandemia de COVID-19 afetou um grande número de pacientes em todos os países,
sobrecarregando os sistemas de saúde em todo o mundo. Nesse cenário, os procedi-
mentos cirúrgicos tornaram-se restritos, causando atrasos inaceitáveis no tratamento
de algumas patologias, como o glioblastoma. Em relação a esse tumor com alta
morbimortalidade, o tratamento cirúrgico precoce é fundamental para aumentar a
sobrevida e a qualidade de vida desses pacientes. A associação entre COVID-19 e
procedimentos neurocirúrgicos é bastante escassa na literatura, com poucos casos
relatados. No presente estudo, apresentamos um caso raro de paciente com COVID-19
submetido à ressecção cirúrgica de glioblastoma.
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Wuhan, China, in December 2019. Despite efforts to contain
this virus, it quickly turned into a pandemic with an expo-
nentially increasing number of patients being diagnosed.
Therefore, COVID-19 has overwhelmed healthcare systems
worldwide.1–9 However, operative procedures have become
restricted in hospitals due to that infection. Therefore, this
may lead to unacceptable delays in the treatment of patients
with certain types of pathologies with high morbidity and
mortality such as glioblastoma (GBM).

Glioblastoma is the most aggressive type of brain tumor.
The median survival time after diagnosis is only 12 to
15 months, with< 3 to 7% of patients surviving for> 5 years.
It is well-established that early surgical treatment, associat-
ed with adjuvant treatment, is essential to increase survival
and quality of life in these patients. In this scenario, man-
agement protocols recommend early surgical treatment for
newly diagnosed or recurrent high-grade gliomas.9,10 Asso-
ciation between COVID-19 and neurosurgical procedures is
quite scarce in the literature,with a few reported cases. In the
present study, we present a rare case of a patient undergoing
surgical resection of GBM with COVID-19, in the Hospital da
Restauração, Recife, state of Pernambuco, Brazil.

Case Report

A 70-year-old male patient, with no comorbidities, was
admitted to the neurosurgical emergency at Hospital da

Restauração, on April 2020. He presented with headache,
left sided hemiparesis andgait disturbances, for 3 days. There
was no previous history of respiratory symptoms. A cranial
computed tomography (CT) scan showed a right heteroge-
neous parietal lesion, with mass effect, irregular hypodense
center and enhancement of its margins. A cerebral magnetic
resonance imaging (MRI) revealed a heterogeneous lesion in
the right parietal convexity, with extension to the ipsilateral
ventricular atrium, irregular-enhancing margins and a cen-
tral necrotic core, suggestive of high-grade glioma (HGG)
(►Fig. 1). On physical examination, he was alert, oriented,
with an incomplete and asymmetric left hemiparesis (grades
III and IV on the lower and upper limbs, respectively).

Preoperative laboratory tests and cardiologic evaluation
were normal, including the SARS-CoV2 real-time polymerase
chain reaction (RT-PCR), which was negative. The surgical
procedurewasperformedwithin72 hours. Personal protective
equipment (PPE) was appropriately used by the surgical team,
following the recommendations established for COVID-19
suspected or confirmed surgical patients.1,2,5,11,12 Gross Total
Resection (GTR) was performed. At the end of the procedure,
mechanical ventilation could not be removed due to the
patient̀s low oxygen saturation, despite the high fraction of
oxygen offered (FiO2). The postoperative cranial CT scan
showed GTR of the tumor (►Fig. 2). A chest CT scan exhibited
multilobed ground-glass opacities, compatible with SARS-
CoV2 infection (►Fig. 3). The patient was moved to the

Fig. 1 Axial cranial computed tomography scan (upper) and axial brain magnetic resonance imaging (lower) with paramagnet contrast showing
a heterogeneous lesion in the right parietal convexity, with extension to the ipsilateral ventricular atrium, irregular-enhancing margins and a
central necrotic core.
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intensive care unit (ICU), and another nasopharyngeal swab
RT–PCR test was performed postoperatively, which was posi-
tive for SARS-CoV2 infection. During the hospitalization, respi-
ratory symptomswere treatedwith ceftriaxone, azithromycin,
oseltamirandhydroxychloroquine.After12daysofmechanical
ventilation, and 15 days of ICU, the patient was allocated to the
infirmary. He showed improvement of his previous neurologi-
cal deficits (showing left hemiparesis grade IV þ). He was
discharged after 19 days of hospitalization, with resolution of
the respiratory condition and improvement of the functional
status (modified Rankin Scale [mRS] of 3). The histological
analysis diagnosed GBM (WHO grade IV), and the patient was
referred to the clinical oncology department for planning
adjuvant therapy.

Discussion

Recommendations and guidelines for the best neurosurgical
practices in the COVID-19 era are still ongoing.11 The case
described inthepresentstudywasasuspectedHGGinapatient
infectedwith SARS-CoV-2. Due to the presence of neurological

deficits (left hemiparesis) and radiologicevidenceofmalignan-
cy, associatedwith the fact that the patient had no respiratory
symptoms and negative RT-PCR on admission, we opted for
early surgical treatment, following precautions recommended
by the WHO. As described by Zoia et al.13 in Lombardy (Italy),
screening protocols were performed to support or contraindi-
cate neurosurgical procedures. Thus, patients requiring imme-
diate surgical treatment were classified as Class Aþþ; as Class
þ, those requiring treatment within amaximumof 7–10 days;
andasClassA, those requiring surgerywithinamonth.Patients
with intracranial tumors with mass effect or with progressive
neurological deficits, as reported in the present study, should
be treated within a maximum of 7–10 days (Class A þ).
Moreover, according to the Centers forMedicare andMedicaid
Services (CMS), all non-essential surgical procedures should be
postponed and only urgent procedures must be performed.
However, neurological surgeries should not be delayed if they
are essential in reducingmortality and inpreserving neurolog-
ical function. The same recommendation is applied to patients
with intracranial hypertension and risk of death.14

It is known that patients diagnosed with COVID-19 who
underwent surgical procedures had worse outcomes and a
highermortality rate, requiring a longer ICU stay and hospitali-
zation, compared to uninfected patients.2,15 On this account,
for COVID-19 patients, the in-hospital mortality rate is, regret-
tably, high, at 28%overall; however, it ismuchgreater, at> 50%,
among those requiring mechanical ventilation.1 Endorsing the
higher mortality rate in neurosurgical patients, Ozoner et al.2

reported their recent data fromtheUniversityof Brescia (Italy).
According to this study, the mortality related to chronic
subdural hematoma surgical drainage was 80% in COVID-19
(þ) patients. This ratewas reportedas3.7% in the controlgroup
treated before the pandemic. The case described in our study
showed a longer hospital stay and consequent delay in starting
adjuvant treatment,whichmay cause a negative impact on the
outcome of a patient withHGG. However, the patient reported
that he recoveredwell. Although themechanism of SARS-CoV-
2 cerebral invasion is not fully understood, COVID-19 appears
to demonstrate neuroinvasive potential. Viral encephalitis,

Fig. 2 Postoperative axial cranial computed tomography scan showing gross total resection of the tumor.

Fig. 3 Postoperative axial chest computed tomography scan exhib-
iting multilobed ground-glass opacities, suggestive of SARS-CoV2
infection.
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hemorrhagic necrosis involvingmesial brain structures such as
the mesial temporal lobes and thalami have been reported to
date andmay affect neurosurgical results.16Moreover, accord-
ing to a recent meta-analysis including nearly 1,800 COVID-19
patients, lower platelet count was associated with severe
COVID-19. Thus, thrombocytopenia can lead to postoperative
rebleeding that results in a poor outcome.15 Similarly, in SARS-
CoV-2 infected and asymptomatic patients, surgical interven-
tioncould impair the immunesystem, leading toprogressionof
the respiratory disease and to a worse outcome.17,18

Since the infection is asymptomatic in some cases, the
authors of the present study believe screening for COVID-19
is essential in all patients before surgery. In addition, it
contributes to healthcare professional safety. A higher mor-
tality risk is well-demonstrated in COVID-19 patients who
were submitted to surgical procedures.2 Therefore, asymp-
tomatic surgical candidates are screened for SARS–CoV2 RT-
PCR on hospital admission. However, the case reported in the
present study showed a preoperative negative test. Accord-
ing to Kucirka et al.,19 the false-negative rate for SARS-CoV-2
RT-PCR testing is highly variable, highest within the first
5 days after exposure (up to 67%), and lowest on day 8 after
exposure (21%). Therefore, it is questionablewhich is thebest
screening test on preoperative asymptomatic patients. Thus,
there is still no standard protocol to guide the screening tests
of neurosurgical patients.

In the literature, there are few cases reported of neuro-
surgery in patients diagnosed with COVID-19.2,20 As shown
by Wen et al.,6 microsurgery for a ruptured cerebral aneu-
rysm clipping was performed in a patient with suspected
SARS-Cov-2 infection. In this case, RT-PCR testing was nega-
tive, despite the possibility of being a false negative, which
impacts to reduce registered cases. Therefore, we reported in
our study a rare confirmed case of patient infected with
SARS-CoV-2 undergoing neurosurgical operation. Despite
prolonged hospitalization, a good outcome was obtained,
with a mRS of 3 on discharge.

Conclusion

The SARS-CoV-2 pandemic has caused changes in the rou-
tines of healthcare systems worldwide. Many surgeries have
been postponed, so there are few reported cases of neuro-
surgery performed in patients diagnosed with COVID-19.
The possibility of false negative SARS–CoV2 RT-PCR screen-
ing test might contribute to the reduced registered cases.
Although these patients have worse results and a high
mortality rate, the reported patient managed to recover
well. Therefore, the present study showed a rare case of a
patient with COVID-19 undergoing neurosurgical procedure.
Although themanagement of these patients is still uncertain,
the value of surgical treatment must be balanced with risks
and benefits.
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