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Introduction

Pituitary apoplexy is an uncommon condition resulting from
ischemia or hemorrhage in a pituitary adenoma, or rarely in a
physiologically enlarged pituitary gland. It is estimated that
this condition affects approximately 2 to 12% of all patients
with pituitary adenomas, most of which are nonfunctioning
adenomas.1–3 The pathophysiology of pituitary apoplexy is
not well defined, but associations have been made with
major surgery, hypertension, and dynamic endocrine testing.
Additionally, an association has been noted with states that

alter the coagulation pathways, including but not limited to
pregnancy, coagulopathies, use of anticoagulants or throm-
bolytic agents, and hemorrhagic infections such as dengue
and leptospirosis.4 There is often (though not always) an
identifiable precipitating factor or condition. The most com-
mon presentation is the sudden onset of severe headache; it
can be associated with rapidly progressing visual deficits,
nausea, pituitary hormone deficiencies, and signs of intra-
cranial hypertension. Management varies by severity of
clinical presentation, often requiring surgical decompression
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Abstract This report describes a case of pituitary apoplexy with rapidly evolving hemorrhage in a
74-year-old female with coronavirus disease 2019 (COVID-19) disease. The patient
presented with severe headache and mild respiratory symptoms, with laboratories
concerning for pituitary hypofunction. Brain imaging demonstrated a sellar mass
concerning for a pituitary adenoma with ischemic apoplexy. She subsequently devel-
oped visual deficits within 24 hours of presentation, and repeat imaging demonstrated
evolving hemorrhage and new mass effect on the optic chiasm. She was successfully
managed with urgent endoscopic endonasal surgery despite her COVID-19 positive
status by taking special intraoperative precautions tomitigate SARS-CoV2 transmission
risk. Only a handful of cases of pituitary apoplexy have been reported in association
with COVID-19 disease, and even fewer reports exist of endonasal procedures in such
cases. We discuss the potential implication of COVID-19 in the occurrence of pituitary
apoplexy, in addition to the safety and success of endonasal surgery in this population.
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in patients with severe visual or neurologic symptoms.1,5

This article describes a case of evolving pituitary apoplexy in
a patient with severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) infection, treated via endoscopic endo-
nasal resection of the adenoma. Given the rarity of the
occurrence, the existing literature does not report a distinct
association between coronavirus disease 2019 (COVID-19)
and pituitary apoplexy. We postulate based on this case
report and others in the literature that a variety of patho-
physiologic mechanisms could play a role in the develop-
ment of pituitary apoplexy in such cases, most significantly
the hypercoagulable state associated with COVID-19 infec-
tion, the exaggerated immune response, and theburden of an
acute critical illness.

As the COVID-19 pandemic is continuously evolving, all of
the potential effects of this viral infection are not completely
understood at this time. We describe this case not only to
report its occurrence, but also to discuss the management
approach undertaken by our team and the surgical implica-
tions in a patient with COVID-19.

Case

A 74-year-old woman presented with acute onset of severe
headache that started approximately 12 hours prior to pre-
sentation in the emergency room. She described it as the
worst headache of her life, and it was associatedwith nausea
and vomiting. Additionally, she endorsed mild cough, mal-
aise, poor appetite, and a few episodes of diarrhea over the
week prior to presentation. She denied any visual com-
plaints, focal weakness, or sensory changes at the time of
presentation. Her medical history was significant for multi-
ple sclerosis in remission, hypertension, and hyperlipidemia.
Review of symptoms was negative for fever, dyspnea, and
loss of smell or taste. On closer questioning, the patient
admitted to mild respiratory symptoms approximately 1
week prior to her presentation. Physical exam was notable
for a hemodynamically stable patient who was actively
vomiting and in moderate distress. There were no focal
neurologic deficits and bilateral visual fields were intact on
repeat testing. She did not have delayed relaxation of deep
tendon reflexes and therewas no evidence of dry skin or hair.

Initial imaging with computed tomography scan showed
no acute hemorrhage or infarction, but demonstrated a sellar
mass warranting further investigation. Pituitary magnetic
resonance imaging (MRI) confirmed the sellar mass with
suprasellar extension, with complete absence of enhance-
ment and no significant evidence of hemorrhage, slightly
abutting the optic chiasm, concerning for a pituitary adeno-
ma with ischemic apoplexy (►Fig. 1). Laboratory studies on
admission were notable for a random serum cortisol of 3 µg/
dL and an ACTH (adrenocorticotropic hormone) level of 9 pg/
mL, which in the setting of acute illness raised the possibility
of secondary adrenal insufficiency. Serum prolactin, growth
hormone, and thyroid-stimulating hormonewerewithin the
normal range; luteinizing hormone (0.5 mIU/mL) and folli-
cle-stimulating hormone (FSH; 4.1 mIU/mL) were inappro-
priately low for the postmenopausal age reference range.

Free thyroxine was noted to be low at 0.61ng/dL (0.89–
1.78ng/dL). Results of hormonal testing are listed in ►Table

1. Serum sodium was noted to be low at 133mMol/L, urine
osmolality was 473 mOsm/kg, and urine sodium was
192mMol/L. Hyponatremia worsened (serum sodium
127mMol/L) after receiving isotonic fluids in the emergency
department, suggesting the possibility of fluid retention in
the setting of adrenal insufficiency, hypothyroidism, and/or
SIADH (syndrome of inappropriate antidiuretic hormone
secretion). Polymerase chain reaction of the nasopharyngeal
swab conducted on admission detected SARS-CoV-2. Given
the absence of any significant neurologic or visual deficits on
presentation, she was admitted to the designated COVID
intensive care unit for further observation as opposed to
urgent surgical intervention. She was started on stress dose
corticosteroids (hydrocortisone 50mg intravenous every
8hours) for presumed secondary adrenal insufficiency.

Shewasminimally symptomatic for COVID-19 and did not
require any active interventions to manage the viral illness.
The following day, the patient complained of worsening

Fig. 1 Coronal (A) and axial (B) MRI demonstrating a poorly
enhancing pituitary macroadenoma with suprasellar extension. The
lack of enhancement combined with patient symptoms is suggestive
of ischemic apoplexy without overt hemorrhage. MRI, magnetic
resonance imaging.

Table 1 Hormone levels at presentation

Test Result Reference range

ACTH 9 9–46 pg/mL

Cortisol 3 2–14 µg/dLa

Prolactin 2.2 0.6–20 ng/mL

TSH 1.543 0.3–5.0 µIU/mL

Free thyroxine 0.61 0.89–1.78 ng/dL

Growth hormone 0.77 0.01–8.00 ng/mL

LH 0.5 9.0–52.3 mIU/mLb

FSH 4.1 14.9–124.3 mIU/mLb

IGF-1 45 34–245 ng/mL

Abbreviations: ACTH, adrenocorticotropic hormone; FSH, follicle-stim-
ulating hormone; IGF-1, insulin-like growth factor 1; LH, luteinizing
hormone; TSH, thyroid-stimulating hormone.
aSample obtained between 4 and 6 pm.
bFor postmenopausal females.
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headache and decreased visual acuity in both eyes. She
reported blurry peripheral vision that progressively wors-
ened, especially in the left eye. Repeat MRI of the pituitary
redemonstrated the sellar mass. Increased heterogeneous,
ill-defined areas of T1 hyperintensity consistent with evolv-
ing hemorrhage and new upward mass effect on the optic
chiasm greater on the left side were noted (►Fig. 2). Repeat
formal ophthalmologic testing showed new bitemporal vi-
sual field defects (L>R) and a central bitemporal visual
defect on the left side. These findings corresponded with
the left optic nerve compression at the level of the posterior
chiasm seen on MRI. Given her progression and minimal
COVID-19 symptomatology, she consented to urgent surgical
decompression via an endoscopic endonasal approach (EEA)
for resection of the pituitary adenoma.

The patient was taken urgently for endoscopic endonasal
surgery in a designated COVID room (negative pressure, 32
air exchanges/hour). The entire surgical, anesthesia, and
nursing teamutilized appropriate personal protective equip-
ment (PPE) including N95 masks, eye protection, and gown-
ing. Intraoperative COVID-19 precautions including a
tracheal suction placed in the nasopharynx throughout
surgery, additional standard suction tip used during drilling
(two-surgeons, four-hands technique), and protective nasal
sleeves (SPIWay) were employed to reduce aerosolization.
Personnel within the operating roomwere limited to a single
anesthesia provider, a surgical technologist, a circulating
nurse, and two attending surgeons. The total surgical time
was approximately 90minutes despite a relatively firm
tumor. A surgical runner to provide any needed additional
equipment was located immediately outside of the operating
room. Neurophysiological monitor was utilizedwith extend-
ed wires to allow the technologist to be outside of the
operating room except during lead insertion. Similarly, pa-
tient transfers were minimized and limited to the intensive
care unit and operating room.

Surgical pathology showed large areas of devitalized
tissue consistent with an apoplectic pituitary adenoma,
with the Ki-67 proliferative index of approximately 1 to 2%.
Immunohistochemistry demonstrated positive staining for
FSH, synaptophysin and GATA3 in viable cells, and weakly
positive staining for estrogen receptors.

She recovered well from the surgery, with marked im-
provement in vision as well as her headache and associated
symptoms. Her serum sodium levels normalized and fluids
were liberalized. She had no respiratory sequelae from
general anesthesia and did not require any adjunct treatment
for COVID-19. She was discharged to home on a physiologic
replacement dose of steroids, 6 days after the surgery with
quarantine precautions, and shewas subsequently started on
thyroid hormone replacement with levothyroxine for a
persistently low free thyroxine level. No personnel involved
with the surgical case developed symptoms of COVID-19 or
had a positive test for SARS-CoV-2 in the subsequent 3weeks.

Discussion

December 2019 marked the beginning of the COVID-19
pandemic caused by the SARS-CoV-2 virus. After a year of
scientific discoveries and advances in the medical field
related to this disease, we are still uncovering new manifes-
tations and implications of this grave respiratory illness. This
case raises the questionwhether the presence of SARS-CoV-2
in this patient was responsible for or contributed to the
development of apoplexy within the pituitary adenoma,
especially given the vasculopathy observed in some
COVID-19 patients.6 In addition, this report highlights the
feasibility and success of emergent neurosurgical interven-
tion despite the challenging scenario.

There have been several reports of a possible association
of COVID-19 with an immune response-related hypercoagu-
lable state and an increased risk of cerebrovascular events,
although the risk may be similar to other viral infections.7–10

SARS-CoV-2 may affect the coagulation cascade by inducing
thrombocytopenia and platelet dysfunction, and in combi-
nation with overstimulation of the pituitary gland in the
setting of an acute infection, this could potentially precipi-
tate pituitary infarction and/or hemorrhage.11 Additionally,
there are data linking COVID-19 and neurological problems,
even in patients with mild cases of the infection. There are
some reports suggesting that the SARS-CoV-2 virus can reach
the brainstem and neural tissues via two potential routes;
either by hematogenous spread or through the nasopharyn-
geal epithelium and the olfactory nerve. Moreover, it is
possible that the virus has special affinity for neural tissues
due to the expression of ACE2 receptors in the cerebral
vascular endothelium,which are binding sites for the virus.12

One must also note that pituitary apoplexy is often reported
following an inciting event or illness (cardiac or orthopedic
surgery, critical illness), and severe presentations of COVID-
19 could certainly represent such an inciting event, though
our patient only had a mild respiratory illness.6,11

There have been at least three prior case reports dem-
onstrating pituitary apoplexy in SARS-CoV-2-positive
patients, one of which was in a pregnant female.13–15 It is
interesting to note that two of these patients were mini-
mally symptomatic from COVID-19 similar to our patient,
whereas the third patient had a severe respiratory illness
and eventually died from refractory hypoxemia. Whether
COVID-19 had a causal role to play in the development of

Fig. 2 Coronal (A) and axial (B) MRIs obtained after worsening of
patient symptoms demonstrate interval (<24 hours) hemorrhage into
the tumor (arrow). MRI, magnetic resonance imaging.
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pituitary apoplexy or if it was a mere coincidence still
remains an unanswered question.

The pregnant woman in the first report was initially
managed medically, and surgery was delayed for about 7
days to allow for safe delivery of the baby.13 She then under-
went successful endoscopic transsphenoidal decompression
of themass with strict COVID-19 precautions in the operating
room such as multiple layers of PPE, powered air-purifying
respirators, decreased number of personnel, and delays after
intubation and extubation. The patients in the other two
reports did not undergo neurosurgical intervention. One
report of a transsphenoidal resection of a pituitary tumor
suggests airway management guidelines for such cases, in-
cluding the use of negative pressure rooms for induction and
intubation and plastic drapes covering the patient during
intubation.16 Early in the pandemic, the Pituitary Society
came out with guidance for management of pituitary disease
during the pandemic.17 They suggest risk-stratifying patients
and delaying surgery for COVID-19-positive patients by 2 or
moreweekswhenpossible.When there is a need for emergent
surgery, they recommend considering alternative transcranial
approaches to avoid nasal mucosa, using nonpowered tools in
place of high-speed drilling in addition to the use of PPE and
respirators. There is, however, no evidence that these precau-
tions are necessary and transcranial approaches are generally
outside the standard of care for most pituitary tumors.

Indeed, there is growing evidence for safe endonasal
surgery during the COVID pandemic. Aerosolization during
endonasal surgery has been examined using cadaveric sim-
ulation of splatter patterns using fluorescein solution as a
novel way of examining potential contamination with secre-
tions during surgery. While one study reported a significant
contamination risk during endonasal procedures using high-
speed drilling, similar experiments repeated at our institu-
tion did not reveal significant contamination of the surgical
field with drilling.18,19 The use of constant suctioning during
surgery and avoiding removing the moving drill from the
nasal cavity are potential ways to mitigate aerosolization
risk, droplet spread, and the resultant contamination.19–22

The patient in this case report required emergent neuro-
surgical intervention given her rapidly progressive visual
deficits as well as progression of hemorrhagic changes on
pituitary imaging. Our team opted to use a standard EEA
despite the COVID-19-positive status of the patient. Mitiga-
tion strategies used in this case included a nasopharyngeal
suction in addition to standard suction tips used during
dissection and powered instrumentation, limiting the length
of surgery andminimizing personnel exposure to the patient.
Transmissibility of this particular patient is unclear given the
length of time (over 1 week) since her symptomatic period,
but this case and others demonstrate the potential for safe
endonasal surgery, regardless of COVID status.

In conclusion, the possibility of pituitary apoplexy occur-
ring as a sequela of COVID-19 infection should be considered.
The pathogenesis and causality of this occurrence remains
questionable and deserves further investigation, but could be
hypothesized to be related to an immune-related hyperco-
agulable state. Additionally, this case demonstrates the need

for and feasibility of emergent endonasal surgery in appro-
priately selected cases.
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