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was encountered in a patient with surprisingly moderate symptoms
at presentation. For a short period of watchful waiting, primary collat-
erals obscured the emergent need for decompressive surgery, which
after the sudden onset of neurological deterioration fortunately
salvaged imminent cerebral infarction. Although a few similar cases
have been described previously, the importance of collateral circula-
tion has been left virtually without comment, while contrasting treat-
ment strategies and high mortality rates suggest further case reports
are warranted. Notably, a symptoms-based management seems likely
to be insufficient in these rare situations, while our experience indi-

cate early surgery could be judicious to consider.
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Introduction

Pituitary apoplexy constitutes a rare and emergent syndrome
estimated to occur in only a few percent of patients with sellar
adenomas [1]. Caused by either or both bleeding and infarction
of the pituitary gland, the condition is typically characterised by
sudden onset of headache, visual impairment and altered men-
tal status [2]. While cases also complicated by secondary cer-
ebral ischaemia have been reported, such events remain highly
uncommon, hence with our current scientific understanding ac-
cumulated from a few case reports [3,4]. In these infrequent sit-
uations, surgical decompression has been advocated in patients
with severe visual field deficits or a declining level of conscious-
ness [3]; however, ideal management and timing of treatment
remain controversial [5-7]. Notably, in cases with mechanical
compression of cerebral arteries, the potentially treacherous
role of sustained perfusion via primary collaterals have scarcely
been commented upon in the literature. We herein present the
unique case of a 57-year-old female who suffered haemorrhage
from a pituitary macroadenoma, with subsequent occlusion of

the right cavernous internal carotid artery and delayed ischae-
mia due to temporarily preserved cerebral perfusion via Willi-
sian collaterals.

Case presentation

A 57-year-old female with a medical history of type 2 dia-
betes, systemic hypertension and hyperlipidaemia, presented
through the local emergency department, roughly four hours
after the ictus of headache and acute onset visual disturbance.
Immediate Computerised Tomography (CT) scan of the brain,
including a CT angiogram (CTA), displayed sellar haemorrhage
from a suspect macroadenoma with occlusion of the right side
cavernous internal carotid artery (Figure 1A). The supraclinoid
carotid segment, nonetheless, seemed preserved and dem-
onstrated normal filling due to primary collaterals (Figure 1A).
More specifically, a thin anterior-communicating artery was
identified, whereas a posterior-communicating artery never be-
came visualised, however, seemed plausible in the presence of
a posterior cerebral artery of non-fetal appearance (Figure 1A).
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On crude initial examination the patient suffered from nau-
sea and vomiting, although, was except from suspect bitempo-
ral hemianopia neurologically intact. As symptoms first seemed
moderate and stationary, preliminary plan was to await results
of emergent Magnetic Resonance Imaging (MRI), formal oph-
thalmic examination and complete endocrine evaluation at the
regional hospital. However, all investigations were instead ar-
ranged for at our referral hospital after swift transfer of the pa-
tient early the next morning. On admission, approximately 12-
14 hours after first symptoms, the patient had become slightly
drowsy but corresponded to a Glasgow Coma Scale (GCS) score
of 15. Her right pupil reacted normally although with a slightly
delayed constriction to light on her left side. Motor functions
were symmetrically intact, while endocrine assessment dis-
played hormonal levels were all within normal reference in-
tervals. Subsequent MRI confirmed haemorrhagic pituitary
apoplexy with an obliterated internal carotid artery cavernous
segment on the right side, still, with vessel patency distal to the
stenosis (Figure 1B).

In direct connection with the MRI, some 16 hours after ictus,
the patient suddenly worsened during ophthalmic assessment.
Still able to communicate, she complained of total blindness,
however, had to cancel the examination moments later due to
escalating lethargy. She was transferred to the neurointensive
care unit, at which new examination revealed a left sided hemi-
paresis and a GCS score of 8 (E1/V2/M5).

Decision was made to undertake surgical decompression
through an endoscopic transsphenoidal approach, and the
patient went straightway into the operating theatre. The pro-
cedure itself was uncomplicated and the patient was taken to
the intensive care unit for postoperative monitoring and extu-
bation. A few hours later, she still exhibited signs of a left side
hemiparesis, mainly affecting the upper extremity, after which
a new CT and CTA was performed. The studies displayed a re-
stored luminal width of the previously narrowed right carotid
artery segment (Figure 2A & B) without any signs of infarction.
During the subsequent hours, the patient’s condition progres-
sively improved and she had regained consciousness already
the next day. At crude examination, her visual acuity and visual
field also appeared dramatically well recovered, while the left
side hemiparesis subsided completely within a few days. Except

for a short period of cerebrospinal fluid leak terminating spon-
taneously, the postoperative period was otherwise uneventful,
and the patient was transferred back to her regional hospital
before discharge home. The final pathological diagnosis was
non-functioning pituitary adenoma positive for Steroidogenic
factor 1.
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Figure 1: Pituitary apoplexy causing occlusion of the right side cav-
ernous internal carotid artery.

Three-dimensional reconstruction of computed tomography an-
giogram (A) depicts gross anatomy of the circle of Willis. Notice the
absence of the cavernous segment internal carotid artery on the
right side due to compression, although with collateral filling at the
level of the anterior clinoid process. Subsequent T2-weighted mag-
netic resonance imaging (B) corroborates findings in keeping with

\ the initial scan, with absence of flow void in the occluded vessel. )
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emergent surgical intervention for underlying pituitary apoplexy.
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Figure 2: Restored blood flow of the previously comprised cavernous internal carotid artery after

\ Computed tomography angiogram (A). T1-weighted magnetic resonance imaging (B).
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Discussion

Pituitary apoplexy followed by mechanical compression of
the circle of Willis is a rare, nevertheless fatal, condition. The
present report elucidates the importance of primary collater-
als in these infrequent events, and how a symptoms-based
management may not suffice, as severe ischaemia may evolve
abruptly and later than expected.

To date, sellar haemorrhage with vascular occlusion has been
described just over 20 times in the scientific literature [3,4,8,9].
While ideal management remains hard to substantiate, a 2015
comprehensive review by Banerjee et al. put forward some
evidence in favour of surgery in cases with vascular compres-
sion [3]. Additionally, a declining level of consciousness, visual
field deficits and visual acuity were suggested symptoms to
advocate surgical intervention, whereas manifest cerebral inf-
arction was deemed an insufficient determinant on its own. In-
terestingly, how collateral circulation may have influenced the
severity of symptoms—and temporal facets in particular-were
unaddressed. Only recently, however, Elarjani et al. reported
on a similar case to the present, who also demonstrated with
internal carotid artery compression and a delayed cessation of
cerebral blood flow [4]. Although the authors acknowledged a
corresponding time window before severe hypoperfusion oc-
curred, underlying mechanisms, including the importance of
collaterals, were omitted throughout a more general discussion
and updated literature review.

Furthermore, in thromboembolic stroke, it is well estab-
lished that collateral circulation plays a pivotal role in patient
outcomes and the treatment window to draw benefit from
reperfusion [10,11]. While primary Willisian collaterals, mainly
referred to herein, may be kept distinct from secondary lep-
tomeningeal anastomoses, corresponding mechanisms seem
plausible in pituitary apoplexy with secondary ischaemia, and
suggest time to treatment might be more crucial than has been
previously appreciated. As the vascular anatomy and collateral
capacity generally varies between individuals [12], the clinical
course after onset of symptoms may differ as well, and thus
make some patients more susceptible to secondary ischaemia
than others. Hence, we read with interest the report on a simi-
lar case by Sussman et al., in which perfusion imaging identified
a large penumbra in a comatose patient, who almost fully re-
covered with immediate sellar decompression [8]. Importantly,
however, collateral status and tissue at risk should ideally be
assessed early on—most preferably prior to escalating neuro-
logical deficits—as the mortality in cases with progressive symp-
toms is considerable [3,4]. As a consequence, reduced time to
surgical decompression may speculatively triumph the need for
perfusion imaging in such acute situations, as the superior out-
come experienced with prompt intervention in the current re-
port likely mirrors the efficacy recorded with early reperfusion
in thromboembolic stroke [13]. Ultimately, principal arguments
behind conservative management include the risk of haemor-
rhagic infarction after revascularisation [5,14]: The risk of which
correlates with penumbral size and time to recanalization in
particular [15]. Watchful waiting may therefore paradoxically
put patients with vascular occlusion in an even worse situation,
as the need of surgery seems to be merely postponed [4,8].

Conclusion

Pituitary apoplexy complicated by major vessel occlusion re-
mains an exceptionally rare condition associated with profound
morbidity and mortality; hypothetically to some extent due to

the underrecognized importance of collateral circulation. More
specifically, prior studies suggest a symptoms-based manage-
ment likely to be insufficient in these settings, as primary col-
laterals may provide a window of treatment, during which
impending cerebral ischaemia may go unnoticed, until abrupt
hypoperfusion ensues. The present report will hopefully help
add to our limited understanding of these challenging condi-
tions, and foremost, make clinicians faced with similar situa-
tions aware of the risk of delayed neurological deterioration
owing to collateral circulation.
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