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ABSTRACT

INTRODUCTION: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) outbreak has an impact
on the delivery of neurosurgical care, and it is changing the perioperative practice worldwide. We present
the first case in the literature of craniectomy procedure and asportation of a solitary cerebellar metastasis
of the oesophagus squamous carcinoma in a 77 years old woman COVID-19 positive. In these particular
circumstances, we show that adequate healthcare resources and risk assessments are essential in the
management of COVID-19 patients referred to emergency surgery.
PRESENTATION OF CASE: The case here presented was treated in 2019 for squamous carcinoma of the
oesophagus. In April 2020, she presented a deterioration of her clinical picture consisting of dysphagia,
abdominal pain, hyposthenia and ataxia. A Head CT scan was performed, which showed the presence of
a solitary cerebellar metastasis. Her associated SARS-CoV-2 positivity status represented the principal
clinical concern throughout her hospitalisation.
DISCUSSION: The patient underwent a suboccipital craniectomy procedure with metastasis asportation.
She tested positive for SARS-CoV-2 in the pre- and post-operative phases, but she was not admitted to
the intensive care unit because she did not present any respiratory complications. Her vital parameters
and inflammation indexes fell within the reference ranges, and she was kept in isolation for 16 days in
our neurosurgical unit following strict COVID-19 measures. She was asymptomatic and not treated for
any of the specific and non-specific symptoms of COVID-19.
CONCLUSION: This is the first case reported of solitary cerebellar metastasis of oesophagus carcinoma
operated on a COVID-19 positive patient. It shows that asymptomatic COVID-19 positive patients can
undergo major emergency surgeries without the risk of infecting the operating team if adequate Personal
Protection Equipment (PPE) is used. The patient remained asymptomatic and did not develop the disease’s
active phase despite undergoing a stressful event such as a major emergency neurosurgical procedure. In
the current crisis, a prophylactic COVID-19 screening test can identify asymptomatic patients undergoing
major emergency surgery and adequate resource planning and Personal Protective Equipment (PPE) for
healthcare workers can minimise the effect of the COVID-19 pandemic.

© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

1.1. Background

bones [1]. Brain metastasis in primary oesophageal cancer patients
are considered very rare, incidence estimated at between 1.4%
and 6.6% according to retrospective reviews of patients treated for
oesophageal and oesophagogastric junction cancers [2,3]. Surgical

Oesophageal carcinoma frequently metastasises in the lungs,
pleura, liver, stomach, peritoneum, kidney, adrenal gland, and
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treatment and favourable Karnofsky Performance Status (KPS) are
associated with longer survivals for selected patients with brain
metastasis from oesophageal carcinoma [4]. The Chemoradiother-
apy for Esophageal Cancer Followed by Surgery Study (CROSS) trial
established tri-modality therapy with 49.4 months median sur-
vival in the combined treatment group [5]. During the SARS-CoV-2
pandemic, when cases often suffer severe acute respiratory syn-
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org/licenses/by-nc-nd/4.0/).


https://doi.org/10.1016/j.ijscr.2020.11.102
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2020.11.102&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:pietro.familiari@uniroma1.it
https://doi.org/10.1016/j.ijscr.2020.11.102
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

P.Lapollaetal.

SE REPORT - OPEN ACCESS

International Journal of Surgery Case Reports 77 (2020) 753-758

Fig. 1. Total Body CT scan, head images which show no tomodensitometric changes or abnormalities and no focal areas of altered intra and extra-axial enhancement. Liquor

spaces are of regular density. The sagittal structures of the midline are on axis.

drome, surgery should be offered only to patients with extensive
lesions causing symptoms related to mass effect and vasogenic
oedema, whose survival is expected to be greater than three
months [6]. In the public health emergency for the COVID-19 out-
break, surgery has been reduced for urgencies and cerebral and
spinal oncological cases; some of the neurosurgical unit person-
nel have been assigned to the COVID-19 units [7]. We report a
case of a 77 years old woman, previously treated for oesophageal
carcinoma in our centre, arriving at our unit with chief neurologi-
cal complaints. The clinical examination revealed ataxia, nausea,
vomiting and headache, which prompted us to perform urgent
craniectomy and metastasis removal. During her hospitalisation,
she resulted positive for COVID-19, and she has been tested for
SARS-CoV-2 in the pre- and post-operative phases. The operation
took place in April in ----- Name of centre blinded----- inadedicated
operating theatre. This report describes for the first time in the liter-
ature a case solitary cerebellar metastasis removal of oesophageal
carcinoma in a COVID-19 positive patient. This case report demon-
strates that major neurological surgeries such as craniectomy and
asportation of cerebellar metastasis can be performed in asymp-
tomatic COVID-19 patients and that adequate resource planning
and Personal Protective Equipment (PPE) are essential to reduce the
healthcare-associated infections (HCAIs) risk in the current COVID-
19 pandemic.

2. Presentation of case

The presented work has been reported in line with the SCARE
criteria [8], and it reports the first-in-man case intervention of a
solitary cerebellar metastasis of oesophagus origin on a COVID-19
positive patient. Therefore it has been registered at the Research
Registry and it has been assigned the following Research Registry
unique identifying number (UIN) researchregistry6241.

2.1. Patient history and examination

The patient was treated (September 2019) for oesophageal
squamous carcinoma with radiotherapy and chemotherapy in our
General Surgical and Oncology Department. On a routine CT Total
Body scan performed in January 2020 for tumour follow-up, no
metastasis was found (Fig. 1), and the cancer staging was T3-NO-
MO.

In April 2020, the patient walked into the Emergency Room pre-
senting with dysphagia, abdominal pain, hyposthenia, ataxia and
mild headache. In the patient’s medical history, arterial hyperten-
sion was the only co-morbidity besides the oesophageal carcinoma.
The other parameters reported included the ASA Physical Status
Classification System ASA Grade of IIl, ECOG (Eastern Cooperative
Oncology Group) Performance Status of three, the Recursive Parti-
tioning Analysis of the Radiation Therapy Oncology Group resulted
in class II and the Karnofsky Performance Status (KPS) of 80 as
illustrated in Table 1.

Table 1

Patient anamnesis.
Patient Characteristics Data
Age 77 years
Sex F
ASA Grade * 11
Weight 78 kg
BMI 32.05
ECOGPS® 3
RPA Class € Il
KPS ¢ 80

Co-morbidities

Primitive Cancer

Staging ©

Type of COVID-19 Screening

Arterial Hypertension
Oesophageal Squamous Carcinoma
T3 NO M1

Swab Test

2 ASA Physical Status Classification System.

b ECOG (Eastern Cooperative Oncology Group) Performance Status.

¢ Recursive Partitioning Analysis of the Radiation Therapy Oncology Group.
d Karnofsky Performance Status.

¢ American Joint Committee on Cancer (AJCC) Staging System.

f Molecular Fast Track Diagnostics (FTD) SARS-CoV-2 Assay test.

In order to rule out the presence of metastatic dissemination,
a chest and abdomen CT scan was performed, which did not show
any signs of metastasis of the oesophagal tumour. Later, the patient
developed a clinical picture of neurological symptoms such as
ataxia and progressive sensorium deterioration.

2.2. Pre-operative care

Given the rapid worsening of the neurological status, an urgent
head CT was performed, which showed a solitary metastasis in
the cerebellum area with compression of the 4th ventricle and
hydrocephalus onset (Fig. 2). According to our hospital COVID-19
protocol, together with the Italian Ministry of Health recommenda-
tions, we proceeded with taking a swab sample to test the patient
using the Molecular Fast Track Diagnostics (FTD) for the specific
detection of SARS-CoV-2, this uses real-time PCR to detect RNA
from this virus. The test resulted positive for the virus nucleocapsid
(N) gene of COVID-19. Also, we performed a pre-operative chest
CT scan; using medical imaging tools as the second approach of
COVID-19 to assess the degree of the infection. The chest CT showed
slight atelectasis in the left lung basal field, which was incompati-
ble with the active phase of COVID-19 infection (Fig. 3, A-B-C). The
patient showed no COVID-19 associated symptoms such as fever,
low oxygen saturation, or dyspnea on clinical examination.

2.3. Surgical procedure

We performed a paramedian suboccipital craniectomy
approach in the Concorde position; the paramedian exposure
is the most suitable exposure for the resection of midline tumours
of the posterior fossa [9]. After the opening of the Magna Cistern,
we isolated the lesion from parenchyma tissue. Once removed the
lesion with the ultrasonic aspirator, we performed a watertight
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Fig. 2. Pre-Operative enhanced axial Head-CT scan showing a median cerebellar metastatic lesion with central hypodense appearance of 3.6 x 3.3 cm and extensive mass

effect causing marked compression of the 4th ventricle and the onset of hydrocephalus.

Fig. 3. Pre- and post-operative Chest CTs show slight atelectasis in the area of the left lung’s basal field, incompatible with an active infection of COVID-19. The apical (A), the
hilar (B) and the basal (C) aspect of lung four days before surgery compared to the apical (D), the hilar (E) and the basal (F) aspect of lung 48 h after surgery. The latter shows
areduction in the appreciable parenchymal consolidation at the base of the apical-dorsal segment of the upper lobe of the left lung and in the lower lobe of the homolateral

one. Thin hyperdense bands are located at the base of the lower lobe of the right lung.
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Fig. 4. Histological images of keratinising oesophageal squamous cell carcinoma (ESCC) localised in the cerebellar tissue. Infiltrating squamous cell carcinoma cells in the
cerebellar cortex (left side) (A: x10, H&E). Diffuse infiltration in the cerebral cortex (B: x20, H&E). Polymorphic, atypical and poorly differentiated cells with hyperchromatic

nuclei (C: x40, H&E).

dural closure. General anaesthesia was used in this case for
the posterior fossa operation; anaesthesia duration was 240 min;
drugs and intraoperative parameters are shown in detail in Table 2.
Histological examination of the lesion confirmed the metastasis of
keratinising oesophageal squamous cell carcinoma (ESCC) (Fig. 4).

2.4. Post-operative care

Post-operative care was regular and uneventful, with no resid-
ual neurological deficits found at the neurological examination.

The patient was not presenting dyspnea or desaturation and was
admitted to the warm isolation room. Inflammation indexes such
as C-Reactive Protein (CRP), fever, White Blood Cell count (WBC)
markedly increased after surgery (Table 3) but normalised after a
few days in the range of 12.03 103/mmc for WBC and 0.31 x 103l
Lymphocytes. Post-operative Chest CT shows no relevant signs of
COVID-19 associated abnormalities. Post-operative Head CT scan
showed no residual lesion and re-expansion of the 4th ventricle
returning to normal (Fig. 5).
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Fig. 5. Post-operative Head CT scan showing the outcomes of a suboccipital craniotomy with minimal hyperdense residual blood tissue located in the area of the surgical
cavity at the left paramedian level where the lesion was removed. Air spaces along the surgical access indicating the re-expansion process of the 4th ventricle returning to

normal.
Table 2
Surgery management data.
Intraoperative Type Dose
Propofol 250 mg
Drugs Rocuronium 60 mg °
Fentanyl 150 pg ®
Remifentanil 4mg?
Antibiotic Prophylaxis Cefazolin 2g
Fi02 50%
Arterial Blood data pcoz 25-26 mmHg
p0O2 98-99 mmHg
Halogen Ethers Sevoflurane 3-2.7%
Surgery 170 minutes
Duration General Anesthesia 240 min
Recovery Room ¢ 100 min

3 Total dose of anaesthetics during general anaesthesia.
b Started within one hour before surgical incision.
¢ Recovery phase after surgery is in the Recovery Room.

3. Discussion

We report the case of a 77 years old woman with oesopha-
gus carcinoma diagnosed in September 2019 and treated at our
centre with chemotherapy and radiotherapy. In January 2020, she
underwent a Total Body CT scan to assess the staging, grading and
spread of the tumour resulting in the absence of metastatic disease.
Later she underwent KPS evaluation resulting in 80 and Recur-
sive Partitioning Analysis (RPA) Class II. In April, she presented
symptoms associated with hypertension in the posterior fossa (dys-
phagia, headache, ataxia, and progressive sensorium deterioration).
An urgent enhanced head-CT scan was performed which showed a
solitary cerebellar metastasis in the paramedian aspect of the right

Table 3
Pre-operative and post-operative examinations.

cerebellum hemisphere causing compression of the 4th ventricle.
The patient was found positive for COVID-19 infection at molecu-
lar screening without respiratory symptoms. Therefore she has not
been treated for any specific and non-specific symptoms of COVID-
19. We hypothesise that the metastatic lesion’s mass effect would
have resulted in acute obstructive hydrocephalus with rapid coma
and death if we did not promptly proceed with emergency surgery
[10].

Patients with esophageal carcinoma and brain metastasis have
an overall survival (OS) of 2 weeks after metastasis diagnosis to
25 months after treatment [11]. On the other hand, patients with
oesophageal cancer and solitary solid and stable organ metastases
have an OS of 54 months after surgery, which was superior com-
pared to chemotherapy only [12]. A case series of surgeries for
posterior fossa metastases demonstrates a median OS of 6 months
for all posterior fossa brain metastasis [11]. According to the prior-
ity criteria defined for neurological surgeries during the COVID-29
pandemic, the case under discussion was evaluated as a Class A ++
grade, indicating cases requiring immediate treatment. This class
of priority comprises patients with intracranial or spinal tumours
requiring urgent treatment such as rapidly evolving intracranial
hypertension with deteriorating state of consciousness, spinal cord
compression, hydrocephalus. [13].

Our hospital is one of the largest designated COVID-19 cen-
tres with theatres dedicated to COVID-19 positive patients, with
appropriately trained staff on COVID-19 emergency and specific
protocols. Our team joined an international research to study
the disruption of elective cancer surgeries and the outcomes of
COVID-19 patients undergoing surgery (COVIDSurg of the NIHR
Global Surgery Group) which suggested that, for patients undergo-
ing surgery with perioperative SARS-CoV-2 infection, postponing

Patient Characteristics

Pre-operative °

Post-operative ?

Symptoms

Symptoms of Coronavirus Infection

AVPU score (Alert — Verbal - Pain - Unresponsive) ©
The Highest Recorded Body Temperature

Vomiting, Dysphagia Headache and Ataxia Gait
Asymptomatic

Verbally Responsive

36.6 C° (97.88 F)

Headache
Asymptomatic
Verbally Responsive
37.2 C° (98.96 F)

Average Respiratory Rate 18 20

Average Heart Rate 65 bpm 74 bpm
Average Blood Pression (Syst/Diast) 135/75 mmHg 130/80 mmHg
Average Sp02 (FiO2) 95% (28%) 95% (32%)
Haemoglobin 14.2 g/L 13.3¢g/L

WBC 4 6.48 10°/L 15.22 10°/L
CRP© 4.00 mg/L 17.81 mg/L
Creatinin 0.71 mg/dL 0.71 mg /dL

2 12 h before surgery.

b 12 h after surgery.

¢ Glasgow Coma Scale (GCS) 12-13 ~ Verbally Responsive.
d White blood cell (WBC) count.

¢ C-reactive protein (CRP).
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Transporting the patient to the OR

Procedure Room
Team

Clean Room

COVID-19 screening for the surgical team COVID-19 Swab test

For all the staff having contact with patient

Measures adopted °

For the operating theatre

2 Nurse aids "

2 Surgeons

2 Anesthesiologists

2 Nurses

2 Nurses

Performed twice; 3 days befor surgery 3 days after surgery
Medical mask FFP3

Gown

Gloves

Eye protection

Apron

Near Entrance Block

High OR air exchange cycles (> 25 exchanges/h).

2 Staff involved in the intervention not to leave the OR during the procedure.

b Staff nurses aids involved in transporting the patient to the Operating Room (same nurses for taking the patients to the theatre and returning).

non-urgent procedures and promoting non-operative treatment
(to delay or avoid the need for surgery) should be taken in con-
sideration to avoid mortality and pulmonary complications [14].
For major elective cancer procedures, recent evidence indicates
that delaying surgery following a positive SARS-CoV-2 swab test
by at least four weeks will minimise post-operative complications
in infected asymptomatic patients [15]. Regarding the importance
of COVID-19 pre-operative testing, in a recent international cohort
study of patients undergoing elective cancer surgery for ten differ-
ent types of cancer. There were 87,484 patients included in the
analysis, run in 432 hospitals over 53 countries worldwide; the
overall pulmonary complication rate was 3.9%. This was higher in
patients with no test (4.2%) or CT only (4.8%, Adjusted OR 1.27)
compared to those who underwent a swab test (2.8%, AOR 0.68,
95 percent c.i. 0.47 to 0.98, P = 0.040) or swab test and CT (2.5%,
AOR 0.57). Overall it has been found that pre-operative nasopha-
ryngeal swab testing in asymptomatic patients was associated with
a reduced rate of post-operative pulmonary complication and the
main benefit was seen in patients undergoing major surgeries in
high incidence areas [16].

Other Italian centres have reported a total of 15 cases of
COVID-19 positive patients who have undergone neurosurgery
treatments; 9 of these had a regular course and did not present
any COVID-19 associated complications during their hospitalisa-
tion [17]. This shows that symptomatic COVID-19 patients can
undergo major surgery. Interventions must be carried out with ded-
icated routes and appropriate individual protection equipment for
healthcare workers [18].

In the pre- and post-operative management, specific plan-
ning and control measures were adopted for healthcare personnel
involved in managing the patient undergoing surgery (Table 4). In
the post-operative phase, the patient was not admitted into the
intensive care unit (ICU) because, according to COVID-19 local pro-
tocol the, ICU is currently reserved for critical patients with acute
respiratory. Sixteen days after surgery, on clinical and laboratory
examination, the patient recovered quickly and in good condition;
the inflammatory markers were within the reference ranges and
the post-operative head CT showed no abnormalities and the nor-
malisation of the 4th ventricle spaces.

4. Conclusions

We presented the first reported case of solitary cerebellar
metastasis of keratinising squamous cell carcinoma operated in
a COVID-19 patient. This case report shows that major neuro-
logical surgeries can be considered for asymptomatic COVID-19
patients with adequate resource planning and PPE in order to
reduce the healthcare-associated infections (HCAIs) risk, and no
treatment for any specific and non-specific symptoms of COVID-19

was necessary. It is interesting to notice that our patient remained
asymptomatic, not developing an active phase after a significant
stressor like a major procedure. Therefore, COVID-19 screening
tests can help identify asymptomatic patients undergoing major
emergency surgery to set up adequate standards of care and pro-
tection for these patients and reduce the risk of transmission in
surgical units during the current crisis. Hospitals, governments and
policymakers need to introduce routine pre-operative SARS-CoV-
2 swab testing for patients undergoing major surgery, especially
given future waves of COVID-19 outbreaks.
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