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“Those of us fighting the brain tumor beasts are a band of brothers and sisters.
None of us wants to be on this journey, but we are, and so we fight, side by side,
helping each other with love, information, and support....... 7

-Dr. Michael Gabriel

The COVID-19 crisis has provoked a sense of insecurity among skull base surgeons. Al
surgeries en route nasal cavity, paranasal air sinuses, or upper airway are deemed especially
dangerous due to a high risk of viral load and potential for aerosol generation during
endonasal instrumentation.[X] In fact, one of the first cases of nosocomial spread of SARS-
CoV-2 was in a patient operated endoscopically for a pituitary adenoma in the neurosurgery
department of Wuhan Hospital, the original epicentre of the current pandemic.[2] The recent
reports of higher morbidity and mortality among endoscopic skull base surgeons and
otorhinolaryngologists are highly alarming.[3] As far as neurosurgery is concerned, surgeries
in the sellar region are the second most common surgeries to be performed after
parenchymal glial cell tumors. The unique geographic position of sellar pathologies brings
the optic apparatus and hypothalamic pituitary axis at high risk of permanent neurological
and endocrinological injuries demanding expedited surgery, despite the ongoing SARS-
CoV-2 scare.
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There is an intrinsically high viral load of coronavirus in the nasal cavity compared to the
pharynx and throat. The endonasal and anterior skull base surgeries are aerosol-generating
procedures (AGPs) due to aggressive disruption of virus-containing mucosa. Endonasal
surgeries further remain at higher risk than conventional surgeries due to prolonged duration
of exposure as well as disruption of the surrounding paranasal sinuses. Once the viral
particles become aerosolized, they remain active in the air for more than 3 hours. Tire risk of
viral shedding is significantly high in the active phase of the infection.[1~4]

In the early wake of the crisis, most of the leading centers throughout the world have
arrested their pituitary and endoscopic skull base surgeries in view of the general concern.
Many professional bodies including our ‘Neurological Society of India’ and ‘Neurosurgery
Society of Australia’ have recommended: “serious consideration be given to avoid a
transsphenoidal approach due to extremely high viral transmission risk”.[56] Now, we are in
a state of dilemma where we would need a balanced approach to mitigate the transmission of
SARS-CoV-2 while ensuring timely and standard care to the patients. It is a time for “risk
mitigation approach” for patients to optimize patient outcomes, continue resection for
emergency indications like pituitary apoplexy and compromised vision, initiate appropriate
medical management with monitoring for deterioration or adverse effects by virtual
consults; all while safeguarding the health professionals.®]

Tailored Neurosurgical Care during COVID Crisis

The management of pituitary adenoma is a tiresome journey for the patient, and it cannot be
prolonged indefinitely in view of the COVID-19 crisis. We have to accept the fact that
COVID-19 is going to stay for longer than our earlier perception. Hence, patient
management needs to be tailored not refused. The endoscopic endonasal approach is now a
standard treatment for pituitary adenoma. Tire treatment need not be changed in view of the
ongoing pandemic and we need to gradually return to our usual practice though with
caution.

The onus lies on proper and increased testing facilities for these patients. We need better
testing facilities which are easily available, reliable, faster, and patient-friendly. Ensuring
testing for all these patients will help to reduce the collateral damage, discrimination, overall
cost of the treatment, morbidity, and mortality profile, while building confidence in the
treating team and ensuring the safety of all.[’] The COVID-19 fear is real. However,
COVID-19 negative patients need not suffer in this pandemic. A COVID-19 negative patient
should receive standard timely care with endoscopic approaches.

Wherever possible, we should postpone surgery for COVID-19 positive patients until they
become COVID-19 negative. For a COVID-19 patient, the COVID status needs to be
addressed first followed by neurosurgical ailment [Figure 1]. The published literature has
highlighted the high risk of periprocedure mortality and morbidity in COVID-19 positive
patients.[”] COVID-19 suspected or patients with unknown status should be considered
COVID-19 positive until proven otherwise, to safeguard the resources. They should receive
surgical intervention only in an utmost emergency. There is an ongoing confusion over the
exact mechanisms of virus transmission, degree of aerosolization, amount of viral load
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exposure, and lack of data on appropriate personal protective equipment (PPE) in endonasal
AGPs. We advocate precautions for preoperative, intraoperative and postoperative phases
[Figure 2]. A COVID-19 positive status of the patient puts a huge burden on the healthcare
resources. Therefore, every COVID-19 positive patient in need of emergency surgery should
be referred to COVID designated hospital only to mitigate spread among other health care
workers (HCWs).

Endocrine Management and Emergency Surgical Indications during the
COVID-19 Pandemic

Though slow-growing requiring elective surgery, adenomas with visual disturbances, and/or
apoplexy are a medical emergency which mandates emergency management. One absolute
surgical indication is pituitary apoplexy with progressive visual deterioration. Isolated
radiologic diagnosis of apoplexy or apoplexy with minimal clinical features such as
restriction of extraocular movements or no/minimal but static visual deficit does not warrant
surgery. Diagnosis of these situations may be difficult without the of all required
investigations. Clinical clues including acute-onset headache, visual acuity or field
disturbances, diplopia, ptosis, epistaxis or seizures (undiagnosed adrenal insufficiency or
hypothyroidism) can be used to diagnose adenomas with emergency indications. A
management algorithm keeping in mind the dynamicity of the disease has been proposed
[Figure 3].

Should We Advocate Alternative Approaches

In some compelling indications like rapid visual deterioration, especially in adenomas with
suprasellar component, transcranial surgery is an alternative approach if there is not enough
time to wait for the COVID-19 investigation [Figure 3]. We should avoid nasal packing or
pledges, as they need to be removed in the postoperative period inducing cough/sneeze. The
surgeon may also consider microscopic trans-sphenoidal surgery with submucosal approach
and sellar exploration with no drill technique,[8] though there is no compelling evidence if
submucosal approach is safer than endoscopic approaches.

Managing the Operation Room

Informal, UK and US advisories have advocated the use of powered, air purifying respirators
(PAPRS) for all operating room staff during the conduct of high-risk AGPs.[12] They have
suggested that N95 and eye protection may not be suffice for AGPs. The entire surgical and
ICU teams should don PAPRs during surgery. We should avoid aerosol generating steps such
as the use of high-speed drills and debriders; rather use rongeurs, debriders, and punches
which are non-thermal procedures. Usage of topical anaesthetics prior to intubation can
reduce cough and consequently aerosolization. Similarly, observation for a couple of hours
in the OR post extubation can be helpful by reducing risk to unprepared healthcare workers
in case of emergency re-intubation. Furthermore, due to the neurotropism of the virus, dural
handling during the surgery should be minimised. Survival of SARS-CoV-2 on various types
of surfaces, leading to fomite transmission is a real challenge to be addressed. Endoscopes
and other surgical instruments can be disinfected by agents containing 70% ethanol, 0.1%
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sodium hypochlorite or 0.5% hydrogen peroxide. Non-disposable equipment should be
double-bagged in red biohazard bags for transport for centralized cleaning. Disposable
equipment should be discarded.[1.2]

The Vision for the Future

COVID-19 crisis is an evolving and dynamic crisis. We are routinely getting new evidence
and insights for its pathogenesis and neurological manifestations. Till now, we have no
measures to cure the viral disease and caution is the only proven way to safeguard the health
care workers (HCWs). The published reports have highlighted the high risk of complications
secondary to the COVID-19 status of the patients. The patients with sellar pathologies
frequently suffer from some endocrinological disturbances predominantly hypocortisolemia.
It precipitates poor immune response and makes such a patient at higher risk of infection.
The patient should be explained the reasons and outcomes of the delayed treatment vis-a-vis
surgery in the pandemic. Further, virtual consults or usage of telemedicine facilities for non-
emergency follow-up of patients can be effective in ensuring social shielding which may be
especially important for patients with immunosuppression like Cushing’s disease (CD) or
diabetes secondary to CD or acromegaly. Radiation treatment, especially Gamma knife
radiosurgery (GKRS), should not be delayed as it needs limited resources and can be
performed as a day care procedure without challenging logistic constraints. Routine
radiation therapy, including intensity modulated radiation therapy (IMRT), needs longer time
and may be delayed in view of logistic constraints. We need a systemic worldwide audit of
the patients operated in the COVID-19 pandemic, outcome of the patients delayed due to
crisis and actual efficacy of our efforts in risk mitigation strategy.

The Empathy

Management of a pituitary disorder demands a multimodal, multidisciplinary care which
includes long hours of investigations, clinical evaluations, discussions with endocrinologists,
neurosurgeons, ophthalmologists, and sometimes psychiatrists. It is equally important to
inform the patient if the treatment is being postponed. Such an information should be
detailed, properly explained, but in an empathetic tone — otherwise, tire ongoing crisis may
get severely compounded affecting the mental health. We need to reassure diem of the
chosen approach. Virtual connections are the means to ease the anxiety and timely
information would prove to be of great help.

Conclusion

These recommendations do not advocate that surgeries should be done as a normal
procedure during pandemic. In the selected cohort of the patients, endoscopic surgeries can
be performed taking due consideration of COVID-19 assessment and safety parameters. In
case of no compelling indications for emergency surgery, medical management can be
effectively employed with close surveillance for efficacy and adverse effects.[¥] In the long
run, we need psychologically safe health care workers and a dedicated multidisciplinary
team to improve patient outcomes in proportion to the risk, and country-specific resources.
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Pituitary Pathology During Covid Pandemic

Extensive Preoperative Covid Evaluation

(including history, nasopharyngeal swab, RT-PCR, chest radiology)

Covid Suspected

|

Indication for No Indication for Indication for No Indication for Indication for No Indication for
Emergency Emergency Emergency Emergency Emergency Emergeqcy
Surgery Surgery Surgery Surgery Surgery Surgery

Plan Elective Surgical Plan Elective
. Surgical ;
Surglca.l Swgery {T.NTS’ Intervention Surjery IFNTSJ ™M t Plan Elective
Intervention Once Patient ith Once Patient Is anagemen Surgery (TNTS)
with Precautions Becomes Covid wi i Proven Covid as Usual
< Precautions :
Negative Negative
Figure 1:
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Risk mitigation strategy for sellar pathologies during COVID-19 pandemic (COVID-19,
corona virus 19; TNTS, transnasal transsphenoidal surgery)
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ies During COVID-19 Pandemic

Figure2:
The Adaptive skull base approach for sellar pathologies during COVID-19 pandemic (AGP,

aerosol generating procedures; COVID-19, corona virus 19; RTPCR, reverse transcriptase
polymerase chain reaction)

Neurol Indija. Author manuscript; available in PMC 2021 May 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Tripathi et al.

COVID-19 and < Management

Page 8

* Undiagnosed adrenal msufficiency
» * Concurrent DM, HTN in patients with functional pituitary adenomas

implications

Sellar-suprasellar masses + Endoscopic surgery is ahigh risk aerosol-generating procedure
Acute presentation T T— Chronic presentation
2 e on prospectve suvellance *+  Insidious progress of symp with or without severe
D0 Dttt unlloc Praspes features of hormonal hypersecretion

Clinical clues important
Stress dosing of glucocorticoids

Radiology:

Hormonal assessment : T4 (free or total), TSH, Cortisol,
ACTH, Prolactin
IGEF-1, Testosterone, LH, FSH

Urgent CT especially in acute

ﬁsemﬁm . MRI if possible

|
Compelling indication for surgery

| Functional adenomas

| |
| Non-functional pituitary adenomas

TC_SITFSnobe. v & Prolactinoma (Micro/Macro): Initiate cabergoline
1 ¥ s Gradual uptitration with virtual consults for adverse effects

Acromegaly:
Covid-19 testing within
45w peloe o pecgery monitoring of symptoms and IGF-1 (3 monthly)

However, possibility of Cushing’s disease:

Severe (Very high IGF1 and’or GH)- Octreotide 20mg im once monthly dose with Pori

Optimisation of hormonal deficiencies (LT4
replacement (weight based), Hydrocortisone oral
dosing or injectable (in acute and peri-operative states)

Mild (IGF1 upto 1.2 times ULN) — Observe, Cabergoline 0.5 to lmg daily |

Petiop od Gk coid infusion,
BP, Postural fall and 'O monitoring, Sodium,
Cortisol (off ghicocorticoids for atleast 24 hours)

false negative report ; If mo emergency indications- Ketoconazole 400mg twice daily with uptitration and LFT

Hence PPE and/or monitoring, Cabergoline upto 0.5 mg daiy

PAPR equipment I gency indicati Admission, Etomidate infusion and optimisation for surgery
Figure 3:

Proposed algorithm for remodelling of endocrinological management of pituitary adenomas
during the COVID crisis (ACTH- Adrenocorticotropic hormone; BP- Blood pressure; CT-
Computerised tomography; DM- Diabetes mellitus; FSH- Follicle stimulating hormone;
HTN- Hypertension; 1/0- Input/output IGF-1- Insulin like growth factor-1; LT4-
Levothyroxine; LFT- Liver function test; LH- Luteinising hormone; MRI- Magnetic
resonance imaging; PAPR- Powered air-purifying respirator; PPE- Personal protective
equipment; T4- Tetraiodothyronine; TSH- Thyroid stimulating hormone; TCS- Transcranial
surgery; TFS- Trans-frontal surgery; ULN- Upper limit of normal;)
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