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Neurotrauma is a critical public health problem that deserves the attention of the
world health community. The unprecedented pandemic of SARS-COV 2 has led to
a tremendous strain on medical facilities including intensive care and availability of
blood products. In addition, due to lockdown in most nations and diverting of medi-
cal attention elsewhere, neurotrauma has taken a back seat. Despite this, any case of
trauma presenting during this time should receive the best possible care. However, it
is also imperative to safeguard the health care workers from this infection, too. The
number of health care workers losing their lives to this infection is ever rising. We here
present a possible workflow using a checklist approach such that errors and cross-
infections are minimized and there is no reduction in the level of care received by
any trauma case. This article has been written with a special focus on middle-income
countries where resources may already be strained due to the sudden case burden. We

= coronavirus

Introduction

Traumatic brain injury not only represents a major cause
of death in low- and middle-income countries but also in
high-income countries. Additionally, it results in a significant
number of people with disabilities, which implies a signif-
icant cost burden for health systems globally. It has been
determined that after moderate and severe traumatic injury,
brain tissue can be affected in more than 55% of cases.'”
Humans are currently experiencing a pandemic period with
the arrival of the SARS-CoV 2 (COVID 19) forcing neurosur-
geons to rethink and redesign management strategies for
their patients. During the pandemic, every patient should be
suspected to be having SARS-CoV 2 (+) to balance the safety
of health care professionals and appropriate neurotrauma
management of the patient(s).
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hope to minimize death “caused” by COVID-19 and “related” to it.

Triage

With most countries and areas under lockdown, neurotrauma
will not be at the forefront during this crisis but it does not
imply that any case requiring emergent care receives a “less
than ideal” treatment. The authors suggest that all patients
must have blood drawn and a pooled sample sent for COVID
19 testing at regular intervals. Every health care professional
who comes in contact with the patient should document
their name on the cover sheet of the patient file so that an
audit trail can be maintained. In case the pooled sample is
COVID positive, individual testing of the pooled group, con-
tact tracing, quarantining, and other measures should be
put in place as per the local protocols. That said, we must be
ready with a triage plan and simple two-point classification
of potential trauma cases received during this time.
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Requiring Urgent Surgery

These are our utmost priority and present with conditions
that are reversible, for example, extradural hematoma, her-
niating subdural, or acute spine injuries. Since many of these
cases will present at centers remote from areas where oper-
ating facilities are available, patients that need the same
must be identified and transported immediately to dedicated
centers. Diffuse injuries can be managed at the local hospital/
center unless they require advanced monitoring. However, in
a situation where critical care resources are extremely lim-
ited, the benefit of advanced monitoring is relatively limited.

Injuries not Requiring Urgent Surgery

Many injuries, both cranial and spinal, can be managed con-
servatively and the threshold for intervention changes with
resources available. It is important, however, that the con-
dition is still managed, and this may require joint working
between local nonspecialists and neurotrauma care special-
ists requiring good communication. This may be by telephone
or by telemedicine. For these reasons, as the situation with
coronavirus escalates, being conversant with these technolo-
gies is important. Clinical decisions during a serious incident
must consider the available facility for the current patient
and also the impact this may have on the whole community.

Protection of Surgeons and Staff

Preoperative Screening

All incoming cases of trauma can be potentially corona pos-
itive and thus after a temperature check, a careful history
query (especially the fever and cough manifestations in the
last 2 weeks), and travel history must be noted by the doc-
tor screening these cases. This screening doctor, if possible,
should be conversant with clinical signs of herniation and
deterioration such that he/she can differentiate cases based
on urgency. Strict third-level protection (personal protec-
tive equipment) should be rigorously followed as numerous
examples have been seen where one infected health care
worker has led to a situation of mass quarantine with further
burdening of health care services.

It may be advisable to do a nucleic acid sequencing of
throat swab for preliminary diagnosis of COVID-19, although
the results of the swab may be delayed after the surgery. In
case any case is positive, the staff and surgeons may have to
be quarantined immediately.

Operative Room Preparation

Division of the entire neurosurgical staff into multiple groups
with one lead consultant, one senior resident, and one junior
resident and operating in rotations would be an ideal sce-
nario. We follow a policy of 1 week “on” and 2 weeks “off” so
that there is mandatory quarantine after each week of duty.
This ensures that only the team needs to be quarantined after
any exposure and allows the rest of the system to work with-
out problems. Pooled blood samples of all the patients in the
department may be sent at least twice weekly to ensure that
there COVID positive patients are detected early.
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Negative suction operating theaters (OTs) may not be
available at all centers and hence different OT complexes with
wet fumigation after every case may be a more feasible alter-
native in such resource-limited settings. It goes without say-
ing that all surgical clothes, surgical kit, and surgical shields
should be disposable. Senior residents and trainees with a
consultant on supervision should be preferred to shorten the
operation duration. For complicated operations, two neuro-
surgeons can simultaneously work to reduce the duration of
surgery. Double surgical gloves and minimal drilling/nibbling
is recommended for neurosurgeons to avoid infection due to
glove ruptures.

Decompressive Craniectomy

Decompressive craniectomy has been considered as one
more tool in the treatment of elevated intracranial pressure
that has not responded to medical treatment.* Decompressive
craniectomy surgery requires good planning and preparation
and high standards of quality in terms of its implementa-
tion and perioperative management. Thus, the performing
of strategies that enable the correct implementation of the
process is welcome. A checklist in neurotrauma can be a tool
made available to health care professionals to improve safety
during surgery (=Table 1).

Neurotrauma surgery can be enriched by the applica-
tion of a strategy that ensures procedures as complex as a
decompressive craniectomy. The checklist is aimed at an
opportunity to verify and strengthen the requirements to
perform a surgical procedure safely (i.e., decompressive cra-
niectomy) and allow recommunication, foster teamwork
between clinical disciplines, and identify the future require-
ments." This list is intended to be used in addition to the
list prescribed by the World Health Organization, as a com-
plement to it. We believe that the use of a simple additional
checklist can help to carry out a decompressive craniectomy
surgical procedure safely in patients with traumatic brain
injury.

Postsurgery Care

Neurotrauma wards should be divided into several areas:
patient rooms with infected cases and those with negative
test results, while the nurse station and doctor should be
where considered to be a clean area. Patient rooms were
further divided into two partitions for suspected cases and
confirmed cases. Individual accommodation would be ide-
ally recommended for all patients but may not be possible in
every situation and rigorous quarantine should be applied to
the confirmed cases. Air conditioning should be switched off.
Ideally, COVID positive patients should be shifted to a ded-
icated facility so that regular care in the department is not
affected. Daily sterilization should be performed for every
single room. Doctors and nurses must take strict third-level
protection before entering patient rooms. Regular postop-
erative neuroimaging and laboratory examinations must be
performed after hospitalization.
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Table 1 Neurotrauma surgical check list SARS-CoV 2

Item

Verified Not verified

_

Patient details

Checking the indications

Biochemical parameters including coagulation profile

Imaging preparation

Extent of craniectomy (hemicraniectomy/bilateral)

Dural substitute/sealant material

Anesthesia

| Nl o | M| W N

Delimit caution areas
* Superior sagittal sinus
* Transverse sinus
* Venous lakes

9 Select head holder:
* Horseshoe
* Head fixation

10 Draw incision
* L.G. Kempe modified incision

* Kjellberg type

* Large reverse question mark frontotemporoparietal incision

11 Asepsis and antisepsis
12 Perform incision
13 Scalp hemostasis
14 Burr holes
15 Paranasal sinus damage control
16 Durotomy
17 Dural hemostasis
18 Inspect and correct
19 Dural substitute
20 Drainage
21 Bone flap
* Discard

* Abdominal subcutaneous pocket
* Cryopreservation

Ventilatory Support

Because of the dire shortage of ventilators, this resource
should be used with utmost caution. There is a high chance
of transmission in case any case requires emergency post-
operative intubation, and hence if it is suspected that venti-
lation or respiratory support is expected, these cases can be
shifted with a tube in situ or directly to the intensive care
unit where personal protective equipment would be suffi-
cient. The air ducts of the ventilator should be replaced daily.
Nutrition support is often a neglected area but is as import-
ant for maintaining immunological function and reducing
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the possibility of virus and bacterial infection. If the pulmo-
nary computed tomography scan and nucleic acid sequenc-
ing of throat swab are negative for COVID-19 after 2 weeks,
the quarantine could be terminated and patients transferred
from rooms of suspected cases. The recovered patients with-
out COVID-19 should be transferred to the neurosurgery
recovery ward located on another floor or to the rehabilita-
tion center directly.

Perhaps one of the best examples is from the largest neu-
rosurgical centers of Wuhan, China, where surgical theaters
and care were operational during this time with a claimed
“zero infection” protocol.’



Conclusion

Great challenges lead to even greater results. As neurosur-
geons, we have always been ahead of the curve. Till there
is definite treatment or vaccine for coronavirus the threat
looms large. As always, any prevented neurotrauma trumps a
treated one. The public should be educated to be cautious in
preventing and controlling this disease. Otherwise, the mor-
tality “related” to coronavirus shall be far greater than that
“caused” by it.
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