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BACKGROUND Approximately 0.6% to 12% of cases of pituitary adenoma are complicated by apoplexy, and nearly 6% of pituitary adenomas are
comorbid aneurysms. Occlusion of the internal carotid artery (ICA) with hidden intracranial aneurysm due to compression by an apoplectic pituitary
adenoma is extremely rare; thus, the surgical strategy is also unknown.

OBSERVATIONS The authors reported the case of a 48-year-old man with a large pituitary adenoma with coexisting ICA occlusion. After endoscopic
transnasal surgery, repeated computed tomography angiography (CTA) demonstrated reperfusion of the left ICA but with a new-found aneurysm in the
left posterior communicating artery; thus, interventional aneurysm embolization was performed. With stable recovery and improved neurological
condition, the patient was discharged for rehabilitation training.

LESSONS For patients with pituitary apoplexy accompanied by a rapid decrease of neurological conditions, emergency decompression through endoscopic
endonasal transsphenoidal resection can achieve satisfactory results. However, with occlusion of the ICA by enlarged pituitary adenoma or pituitary
apoplexy, a hidden but rare intracranial aneurysm may be considered when patients are at high risk of such vascular disease as aneurysm, and gentle
intraoperative manipulations are required. Performing CTA or digital subtraction angiography before and after surgery can effectively reduce the missed
diagnosis of comorbidity and thus avoid life-threatening bleeding events from the accidental rupture of an aneurysm.
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Pituitary apoplexy is a clinical syndrome characterized by sud-
den headache, visual impairment, and ophthalmoplegia due to the
rapid enlargement of a pituitary adenoma resulting from bleeding or
infarction.1 Internal carotid artery (ICA) compression by a pituitary
adenoma is relatively rare and usually asymptomatic. Most symp-
tomatic patients reported in the literature presented secondary to
pituitary apoplexy.2 After extensive literature review, approximately
0.6% to 12% of patients with pituitary adenoma have cases com-
plicated by apoplexy,3 and nearly 6% of pituitary adenomas are
comorbid with aneurysms.4–7 However, the occlusion of ICA with
hidden intracranial aneurysm due to compression by an apoplectic
pituitary adenoma is extremely rare; thus, the surgical strategy is
also unknown. Here, we report a case involving apoplexy of a large

pituitary adenoma with coexisting ICA occlusion and a posterior
communicating aneurysm.

Illustrative Case
A 48-year-old man presented to our hospital with headache and

vomiting for 5 days and drooping eyelid and decreasing left eye
vision for 1 day. The patient was awake when admitted, with a
Glasgow Coma Scale (GCS) score of 15. Physical examination indi-
cated left eyelid ptosis, out-and-downward strabismus of left eye-
ball, bilateral pupils in different diameters (left, 4 mm; right, 3 mm),
impaired direct/indirect light reflex of the left eye, and blindness of
left eye without light perception. Computed tomography (CT) scans

ABBREVIATIONS ACOA = anterior communicating artery; CT = computed tomography; CTA = CT angiography; DSA = digital subtraction angiography;
EETS = endoscopic endonasal transsphenoidal; GCS = Glasgow Coma Scale; ICA = internal carotid artery; MRI = magnetic resonance imaging; PCOA = posterior
communicating artery.
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obtained at the emergency department showed a tumor in the sellar
region and possible pituitary apoplexy (Fig. 1). On day 2 of admis-
sion, the patient’s condition suddenly worsened with a new onset of
disturbance of consciousness (GCS 11), hemiplegia (grade II mus-
cle strength of the right limbs), and hyperthermia (the highest tem-
perature noted was 39.5°C). Emergency CT indicated increased
intratumoral bleeding and cerebral infarction in the left basal ganglia
(Fig. 1). Emergency CT angiography (CTA) showed no filling of con-
trast medium in the left ICA. The blood supply of the left cerebrum
was compensated by contralateral blood flow through the anterior
communicating artery (ACOA) (Fig. 2). Emergency magnetic reso-
nance imaging (MRI) showed apoplexy of a large pituitary adenoma
and no development of the left cavernous segment of the ICA due
to external compression (Fig. 3). Emergency surgery with an endo-
scopic endonasal transsphenoidal (EETS) approach was planned.
Intraoperatively, the tumor had a tough texture and gray-red color,
and the interior was soft and delicate with contained mechanized
hematoma and a rich blood supply. With careful manipulation, the
tumor was removed using gross total resection (Fig. 3). Given the
expected levels of pituitary hormones in this patient and the patho-
logical result after surgery, the diagnosis of nonfunctional cell ade-
noma was considered.

On day 3 after surgery, the patient recovered consciousness; his
drooping left eye improved, but his left eye movement was still tricky
and he was without visual sense. The muscle strength of the right

upper and lower limbs was grade II and III, respectively. Repeat cranial
CTA showed a 5.0 � 5.5-mm aneurysm in the posterior communicat-
ing artery (PCOA) of the left ICA (Fig. 2). We performed emergency
interventional aneurysm embolization. The patient’s neurological dys-
function gradually improved, and his physical condition was stable. He
was discharged from the hospital with full 10 days of hospitalization. In
the third month of follow-up after surgery, the patient showed normal
muscle strength in all limbs and improved oculomotor nerve palsy, but
only light perception existed in his left eye. MRI did not demonstrate
recurrent signal of tumor (Fig. 3).

Discussion
Observations

The incidence of pituitary apoplexy is 0.6% to 12% in patients
with pituitary adenoma.8 Moreover, symptoms of pituitary apoplexy
are associated with external compression due to a sharp increase
in the volume of pituitary tumors, which can manifest as sudden
headaches with common nausea and vomiting.9,10 If compression
involves the optic nerve or optic chiasma or even the oculomotor
nerve and normal pituitary tissue, a significant decrease in visual
fields and visual acuity or even ophthalmoplegia and endocrinologi-
cal deterioration may occur in patients.3,11,12 If the compression
involves the ICA, disturbed consciousness and neurological deficits
caused by cerebral hemisphere ischemic infarction may arise.13

FIG. 1. Axial CT scans (A–C) on the day of admission showing a lesion in the pituitary fossa with a high-density
bleeding signal. Axial CT images (D–F) on day 2 after admission illustrating that the size of the high-density bleeding
signal in the lesion increased (E, black arrow) and that an extra local low-density shadow came up in the left basal
ganglia (F, white arrow).
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Mainly, ICA occlusion caused by large pituitary adenoma is extremely
rare, but with the occurrence of pituitary apoplexy, such occlusion may
be at higher risk.2,13,14 In the present case, the patient initially reported
the common symptoms of headache, visual loss, and oculomotor
nerve palsy but without endocrinological changes. With the increase of
bleeding in pituitary adenoma, cerebral infarction accompanied by
hemiplegia and disorder of consciousness occurred due to the occlu-
sion of the ICA. In addition, this patient experienced centric high fever
when pituitary apoplexy deteriorated, which may be attributed to com-
pression or ischemia of the hypothalamus.

Pituitary adenomas complicated by intracranial aneurysms have
been reported, ranging from 2.3% to 8.3%, and are the subject of
increased attention.4–7 The comorbidity of pituitary adenoma and
intracranial aneurysm is complex, and the priority of treatment is still
controversial. Some experts believe that they can be treated simulta-
neously or that the aneurysms can be treated with endovascular inter-
vention in the first stage and then the pituitary adenoma can be
resected with transnasal endoscopic surgery, preventing lethal bleeding
from a ruptured aneurysm.5 Other experts believe that no standard
treatment exists for pituitary adenoma with an intracranial aneurysm
and that personalized treatment should be administered according
to size, location, and interrelationship of the tumors and patient

condition.15 Nevertheless, for patients with pituitary apoplexy compli-
cated by cerebral infarction due to occlusive ICA, there are still reports
of new hemorrhagic transformation of the primary infarct after recanali-
zation of the ICA.16 Thus, some researchers suggest that for patients
with cerebral infarction caused by pituitary apoplexy combined with
occlusive ICA, endoscopic surgery can be performed after a patient is
stabilized to prevent cerebral hemisphere if there are no vision and
visual field disorders hemorrhagic infarction from maintaining a stable
cerebral circulation.13 Depending on these views above, in our opinion,
treatment of the coexisting aneurysm should occur before the pituitary
tumor resection if there is a close location relationship. Nevertheless,
for complicated pituitary apoplexy with significant tumor mass symp-
toms, such as crucial visual acuity or field defects with disturbed con-
sciousness,3,12 treatment with decompression may be urgent and
could be performed with interventional treatment of an aneurysm.

In this patient, the aneurysm was not demonstrated on preopera-
tive images because of the complete occlusion of the left ICA. The
aneurysm was visualized after recanalization of the artery by tumor
decompression. Thus, tumor excision was first performed in this
patient without caution regarding the coexisting aneurysm, which, in
our opinion, may be dangerous if accidental rupture of the aneu-
rysm with intractable bleeding occurs during resection because of a

FIG. 2. Preoperative CTA (A) demonstrating the occluded left ICA with development of the middle cerebral artery
due to the blood supply compensated by contralateral ICA circulation via ACOA. CTA (B and C) after resection of
pituitary adenoma revealing the recanalization of the left ICA and an extra 5.0� 5.5-mm aneurysm in the PCOA of
the left ICA (black arrows). Endovascular images of interventional embolization of aneurysm (D–F) illustrating a sac-
cate aneurysm 4.90� 5.28 mm in size and 4.05 mm in neck width at the original part of the anterior choroidal artery.
Spring coils (5� 150 mm and 2� 60 mm) were smooth and filled with a dense embolism (E). The aneurysm did
not appear on the image after interventional embolization (F, white arrow).
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mistake in manipulation or hemodynamic change in arterial reperfu-
sion. Fortunately, this patient experienced safe surgery without any
bleeding accidents or enlargement of cerebral infarction, which may
be attributed to the meticulous procedures, effective control of blood
pressure and intracranial pressure, and the already compensating
blood flow contralateral to blood circulation.

In our patient, occlusion of the left ICA was due to compression
by pituitary apoplexy. After removing the hemorrhagic pituitary ade-
noma, no additional cerebral infarction was found, which may be
due to the compensatory effect formed by the opening of the collat-
eral circulation. Derdeyn et al. reported that when severe stenosis
or occlusion occurs on one side of the carotid artery, compensation
of the circle of Willis plays a vital role.17 In contrast, the ACOA and
PCOA involve essential collateral circulation of the circle of Willis.
In previous reports, the brain was less likely to be ischemic after
carotid occlusion in individuals with collateral circulation of the circle
of Willis. The more adequate the collateral blood flow, the less neu-
rological impairment,18 and the effect of ACOA was particularly
pronounced. In this case, the patient experienced early cerebral
ischemia due to acute occlusion of ICA, which resulted in worsen-
ing of symptoms and was followed by no further worsening of cere-
bral infarction due to the formation of collateral circulation by the
timely removal of the tumor. This is supported by marked thickening
of the ACOA on the right side.

Presently, no cases of pituitary apoplexy–related ICA occlusion
accompanied by a concealed aneurysm have been reported,4,5 and
surgery for simple decompression may be hazardous, although our
patient might be seen as the lucky one. Thus, radiological evaluation
before resection is critical to screen for possible coexisting aneurysm,
especially in patients with occlusive ICA, to avoid unexpected hemor-
rhage. Furthermore, we suggest that patients with large pituitary ade-
nomas or pituitary apoplexy (notably involving the ICA or cavernous
sinus) who have precipitating factors for formation of an aneurysm
(e.g., history of primary hypertension or diabetes, family history of
aneurysms, and older age)4,5,19,20 should receive preoperative radio-
logical evaluation with CTA or digital subtraction angiography (DSA),
except for routinely enhanced MRI. Notably, for patients with precipitat-
ing factors for intracranial aneurysm who show no development of
aneurysm on radiological evaluation, careful manipulation with better
control of blood pressure during surgery is critical.

Lessons
Occlusion of the ICA with no development of an aneurysm due to

compression by an apoplectic pituitary adenoma is rare. For patients
with pituitary apoplexy accompanied by a rapid decrease in neurolog-
ical conditions, emergency decompression surgery with EETS resec-
tion can achieve satisfactory results. However, with occlusion of ICA
by enlarged pituitary adenoma or pituitary apoplexy, a hidden but

FIG. 3. Preoperative gadolinium-enhanced coronal (A) and sagittal (B) MRI on day 2 after admission showing
a large pituitary tumor involving a bilateral cavernous segment of the ICA and causing occlusion of the left
ICA. Postoperative gadolinium-enhanced coronal (C) and sagittal (D) MRI 3 months after operation demon-
strating a gross-total resection of the tumor and recanalization of ICA on the left side (C, white arrow) and
high-signal fat tissue in pituitary fossa. Intraoperative images (E–G) indicating the tumor invading the bottom
of saddle (E), bleeding tumor tissue (F), and close reconstruction of skull base using fat tissue (G).
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rare intracranial aneurysm may be considered, and intraoperative
caution is essential. Performing CTA or DSA before and after surgery
can effectively reduce the missed diagnosis or misdiagnosis of this
comorbidity and avoid life-threatening bleeding events from accidental
rupture of the aneurysm.

Limitation of the Study
We acknowledge the limitation in this study. Our observation is

somewhat hypothetical because we did not perform DSA based
only on the CTA. Therefore, it is not possible to generalize our
experience. Nevertheless, this case may contribute to future treat-
ment options for pituitary apoplexy because of the specificity of this
patient’s comorbidities.
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