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ABSTRACT

Background: The pandemic of COVID-19 has a great impact on all health-care services worldwide. Neurosurgical
recommendations are to postpone the endoscopic endonasal pituitary surgeries during the pandemic. We would
like to express our experience with urgent pituitary adenomas during the current COVID-19 pandemic.

Methods: In our country, COVID-19 has started to become a paramount problem by March 2020. Nine cases
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five males of pituitary adenomas. Visual deterioration was the main presenting symptom. The driving factor for
mohamedarnaout@yahoo.com surgery was saving vision in eight patients. Fortunately, the postoperative course was uneventful for all patients.
No suspected COVID-19 infection has been reported in any patient or health-care team except one patient. In our
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city, PCR test was routinely not available.
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Quick Response Code:
INTRODUCTION

The pandemic of COVID-19 (or sometimes referred to as SARS-CoV-2) has a great impact on all
health-care services worldwide. The elective surgical procedures have been suspended in many
countries. There are some reports that the ENT surgeons are at higher risk for such infection
because of high viral load in the nasopharynx.!"”!

The recommendations of neurosurgery and skull-base societies were in cope with limiting
the endoscopic endonasal approach only for urgent pituitary surgeries. Furthermore, they
recommend using the craniotomy whenever possible for pituitary lesions. Most hypophysis
tumors are slowly-growing lesions, so observation is possible in patients with stable pituitary
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tumors. This can be employed by regular radiological
imaging and visual assessment plus medical treatment for
secreting adenomas. $21113:16.18)

Most of pituitary tumors are benign accounting for about
10-15% of all brain tumors. These tumors are mostly
slowly-growing so small proportion of patients need urgent
intervention.”!  These indications include acute visual
deterioration and/or apoplexy. In general, the endoscopic
endonasal approach is preferred over craniotomy due
to the lower morbidity and mortality.”? In the era of
COVID-19 pandemic, there is much more risk of infection
to the healthcare workers, patients, and surgical teams than
craniotomy.[

According to our experience, we are not suggesting
craniotomy for midline pituitary adenomas. We have an
experienced team for endoscopic endonasal approach
tailoring experienced ENT and neurosurgeons. We would
like to express our experience with the urgent pituitary
adenomas during the current COVID-19 pandemic.

MATERIALS AND METHODS

In our country, COVID-19 has started to become a paramount
problem by March 2020. During these times, nine cases of
pituitary adenomas have presented with urgent manifestations
to preclude any delay for intervention. We have operated on
five males and four females who presented to our facility.

The endoscopic endonasal approach was performed
in eight patients, while a craniotomy was selected for a
recurrent pituitary adenoma that was previously operated by
frontolateral approach 8 years ago. In the former patient, we
used the same approach.

Before the endoscopic endonasal approach, a thorough
history taking was asked especially for any recent fever,
anosmia, new cough, any chest related problem, and any
self-isolation status. A complete laboratory for all patients
was done including routine preoperative blood tests in
addition to HIV, HBV, and HCV markers. A chest CT scan
was ordered 2 h before surgery. Further investigations were
not indicated at that time because the provisional diagnosis
of COVID-19 was clinical and CT chest is of high diagnostic
value. Furthermore, PCR was not available in our city.

In the operating room, strict infection control precautions
have been considered. Every surgical team has been asked to
wear one surgical mask plus N95 on top in addition to face
shields.”! We limited the personnel numbers to the two skull
base surgeons, scrub nurse, rotating nurse, and one worker
in the operating room plus the anesthesiologist. We used two
suction tubes to allow at least one, during the whole surgery,
through the nostril in a way to aspirate any vapor or surgical
debris before its passage away from nose.
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Postoperative care was delivered in the usual manner plus some
precautions. In the intensive care unit, very special attention was
paid for any chest or upper airway problem. Special partition in
was prepared away from other patients both in intensive care
unit and the ward. CBC in the second day was looked for to
exclude any abnormalities related to COVID.

Before discharge from hospital, all cases had careful
examination for any airway difficulties, cough, fever, and
chest CT scans were obtained. Nasopharyngeal swab was
considered if any suspicious for any abnormality related
to COVID. Of note, it was not available in our city. In our
facility, PCR (polymerase chain reaction) was not considered
in any patient except if clinically indicated. Furthermore, the
Egyptian ministry of health protocol was limiting the PCR
test to those of high clinical suspension.

All patients were followed on regular basis using phone calls,
limiting the clinic visit to the 3-month MRI.

RESULTS

In 8 weeks duration starting from the past days of February
2020, we have operated on nine consecutive emergencies
of pituitary adenomas. Four females and five males
were operated on. The visual deterioration was the main
presenting symptom. The other presenting symptoms
with the demographic data are presented in Table 1. The
persistent headache was a complaint in all except three. The
driving factor for surgery was saving vision in eight patients
[Figure 1]. The remaining patient (case 3) has an obstructive
sleep apnea and was planned for surgery for that [Figure 2].
While investigating her, a growth hormone adenoma
was discovered incidentally and the surgery for adenoma
was thought to relieve the sleep apnea disorder when the
biochemical cure has been achieved postoperatively. In the
later particular case, the postoperative care of airway was
very crucial to avoid any prolonged intubation. Fortunately,
the postoperative course was uneventful.

The endoscopic endonasal was performed in all patients
except one because it is considered the gold-standard
approach for midline adenomas. Frontolateral approach
was selected in the recurrent case because we believe the
transcranial approach is more save in the time of COVID-19.

During history taking, all patients and relatives have denied
any symptom of recent fever, anosmia, cough, and any chest
related problem. No self-isolation has been reported. Chest
CT scans ordered for every case 2 h before surgeries were
normal [Figure 3]. All preoperative blood tests were within
normal levels. All viral markers, namely, HCV, HBV, and
HIV were negative.

In postoperative day 2, all our cases had an uneventful
recovery in the ward without any significant complication
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except some CSF leak in two patients (cases 7 and 9) which
had been stopped with the conservative measures.

The operative and postoperative courses were nontedious
for COVID-19 except in one patient (case 3) who developed
postoperative anosmia. In this particular case, the transseptal
endoscopic endonasal approach was tailored because of the
profound nasal septum deviation. This anosmia was not
associated with any fever, cough, or any COVID-19 related
symptoms. It started to improve after 2 weeks from surgery.
In this particular case, a CT chest and other laboratory
markers were obtained which were normal. We send her for
nasopharyngeal swab and PCR. The initial and the repeated
test after 48 h were negative.

As long as the postoperative course was without
complications, no nasopharyngeal swab or PCR for
COVID-19 were ordered except for one. Chest CT scans for
every patient were free just before discharge from hospital.
All patients were followed over the phone without reporting
any problem related to surgery or COVID-19. The average
follow-up was 2 months.

DISCUSSION

In the early 2020, a new virus has been reported in China.
It spread gradually to all over the world. On January 30, the
ongoing pandemic of COVID-19 has been announced by the
WHO as public health emergency of international concern.

o0 NEx ¥
<750 MYRRAIESD: T

Figure 1: (Case 5) (a) Two images of coronal section of contrast-
enhanced TIWI MRI showing pituitary apoplexy in the form of
necrotic cystic part surrounded by homogenous enhancement of
fleshy part of the histopathologically confirmed pituitary adenoma.
The tumor is pushing the optic chiasm upwards. (b) Two images of
sagittal section of contrast-enhanced TIWI MRI showing the sellar
and suprasellar two tumor components.
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Many of the properties of this new virus were unknown.
This, in turn, has a great psychological burden on the health-
care providers.”?"

The recommendations for neurosurgical procedures were
established by neurosurgical and skull base societies during
the COVID-19 pandemic. It was recommended to postpone
all endoscopic endonasal approaches aiming at reducing the
possible spread of COVID-19 infection. The exception for
endonasal was the midline pituitary adenomas which cannot
be approached by craniotomy sufficiently. This was because
the viral load is high in the nasopharynx. Trans-cranial
surgeries were allowed with moderation. Strict infection
control precautions were recommended in both.®!

In December 2019, a case has been reported from China
of a patient who developed symptoms of COVID-19 after

[ e A ¢ -
Figure 2: (Case 3) Non-enhanced CT reformatted mid-sagittal
image of the pharyngx, clivus, and sella showing swelling of the back
of the tongue obstructing the airway in a patient of growth hormone
secreting adenoma. The hollow red arrow points to the expansion
of the sellar region by the pituitary adenoma. The well pneumatized
sphenoid sinus encourages the endoscopic endonasal approach.

Neig

Figure 3: Preoperative chest CT scan with coronal reformat
(identical or alternative to chest X-ray in case of limited resources).
This CT scan was performed 2 h before surgery to exclude any
abnormality (case 5). As long as there is no suspicion of COVID-19,
no further investigations were necessary.
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endoscopic endonasal approach for pituitary adenoma
surgery. In this patient, the postoperative fever was expected
to be due to postoperative CSF leak and associated infection.
A newly developed cough was the clue for more investigation
of this fever of unknown origin. Later on, he passed away
after 1 month from surgery due to respiratory failure. The
14 staffs that were associated with his care were diagnosed
positive for COVID-19. All of them were reported to
recover completely. Apart from this case report, up to date
no cases reported worldwide to develop COVID-19 after
the endonasal approach. This particular patient had the
COVID-19 infections before surgery. The incubation period
for COVID-19 has been reported to start from few days up to
2 weeks. In our opinion, meticulous preoperative evaluation
and chest X-ray could be the cutoff suspicion for COVID-19
if appropriately achieved for preoperative diagnosis. We did
not proceed for further investigations in our cases because it
was clinically not indicated. Furthermore, at the time of our
surgeries the COVID-19 was new in Egypt.[*!22!]

The dilemma of diagnosis of COVID-19 is still not well
established. Although PCR of nasopharyngeal swab is
considered the most appropriate test, yet false results have
been reported. Therefore, two separate negative tests should
be performed in case of suspension to increase the sensitivity.
Different gene targets were investigated for PCR. They are
varying from country to another with different accuracy
profiles.!'"!

In one report from The Mount Sinai Department of
Neurosurgery, they have operated on two cranial and one
spine emergencies during COVID-19 pandemic. In their
first case of frontoparietal mass, a chest X-ray was abnormal.
This patient was managed as COVID-19 despite coronavirus
nasopharyngeal swab testing was negative. In the second case
of suspected large pituitary adenoma, a ventriculoperitoneal
shunt was inserted to alleviate hydrocephalus. No PCR
nasopharyngeal swab testing was done.!'%

In our cases, we devoted for frontolateral approach in
only one recurrent case (case 1) of pituitary adenoma
because we believe in this early experience it will be safer
than the endonasal approach because of the reported
recommendations of limiting the elective endoscopic
neurosurgical practice.*'® We shifted in the consecutive
cases to the endonasal approach because there is risk of
possible spread of the virus during any general anesthesia.
It was estimated that its half-life in anesthetic aerosols was
about 1.2 h and up to 3 h in other report. It could be filtered
by using surgical masks and N95 respirators.*!”!

The direct spread from the nasopharynx to the surgeon or
the nursing staffs has never been documented. During the
endoscopic endonasal approach, it is rarely that droplets or
blood escape from the nostril to outside. This is because we

usually use two suction tubes with regular cleaning of the
surgical field for better visualization. In such way, airborne
or droplet possible spread of COVID-19 will be extremely
difficult. In agree with the reported case of COVID-19
after endonasal approach, we believe that the strict
infection control measures to be applied for any endonasal
endoscopic surgeries with no need to postpone. This should
include the personal protective measures for patient and
surgical team as well as the negative pressure operating
rooms.['72!l

In a meta-analysis, the face mask and N95 respirators were
considered equal in protection from COVID-19 in general
healthcare. However, N95 was recommended for high risk
surgical procedures with possible aerosol generation. In our
study, we use both to augment protection because of the low
evidence for each at that time."

We think that coincidence of COVID-19 and endonasal
approach is overrated because the spread of COVID-19 is
limited to case report. The natural history of the disease is
the profound factor of spread, progression, or regression. The
endonasal approach has no role in increasing spread other
than the natural spread of COVID-19. Intraoperative droplets
and aerosols in the endonasal approach can be limited using
two suction systems and avoid using bone drilling or tissue
debriders. Given the intranasal working channel, the spread
outside nose should be very confined.

For elective pituitary surgeries during COVID-19, we
believe more prospective studies are advised taking into
consideration the impact of possible postoperative electrolyte
imbalance or hypopituitarism on the immune system.

We have established a management algorithm applied for
urgent pituitary adenoma surgeries in setting of limited
resources for nonsuspected COVID-19 patients [Figure 4].
For those suspected, the same algorithm can be applied after
proper COVID-19 testing and proper diagnosis.

The main limitations of our study were the unavailability
of preoperative PCR testing and small number of cases.
It should not be sufficient to conclude recommendations.
However, given the lack knowledge for endonasal approach
in COVID-19 era, we believe our study provides some
background for scientists and clinicians conducting research
in this area of interest. Some reports have confirmed that CT
chest is superior to PCR testing for COVID-19 diagnosis. In
a study of 1014 patients, CT chest was confirmed to be more
sensitive than PCR testing. In this study, 60-93% of patients
had positive CT chest scans consistent with COVID-19 before
(or parallel to) the first positive PCR results. Furthermore,
42% of patients had negative CT chest before PCR turned
negative. This study concluded that CT chest can be used as a
primary tool for diagnosis of COVID-19.!!
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Pituitary adenoma with limited resources in COVID-19 Era
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appropriate medical
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Figure 4: The management algorithm applied for urgent pituitary adenoma surgeries in setting of limited resources for nonsuspected
COVID-19 patients. The same algorithm can be applied after proper COVID-19 testing and proper diagnosis. The close follow-up means
regular radiological imaging and visual assessment plus medical treatment for secreting adenomas.

CONCLUSION

In the era of COVID-19, strict infection control precautions
should be employed to limit the possibility of transmission
of any possible infection to patient or any of the surgical
team. We believe that the risk of getting such infection is not
increased by the endonasal approach. Long-term follow-up
and large numbers of prospective studies are recommended
to delineate the impact of COVID-19 infection on pituitary
surgeries, especially the endonasal approach.
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