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Giant cavernous carotid aneurysm causing pituitary dysfunction:
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Abstract

Background: Giant internal carotid artery (ICA) aneurysms extending into the sellar
region, mimicking pituitary tumors, and causing pituitary dysfunction are relatively
rare. Open surgery or endovascular treatment can treat these aneurysms, but
achieving recovery of endocrine function is difficult.

Case Description: A 56-year-old man presented with giant aneurysm of the ICA
causing pituitary impairment, leading to disturbance of consciousness due to
hyponatremia. High-flow bypass from the cervical external carotid artery to the middle
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cerebral artery and ligation of the ICA at the cervical portion were performed. One Website:
year after the operation, his pituitary function recovered well; he was followed up as www.surgicalneurologyint.com
an outpatient without hormonal replacement therapy for 8 years after the operation. DOI:
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Conclusion: Giant ICA aneurysm causing pituitary dysfunction is relatively rare, but
it is important to consider in the differential diagnosis for hypopituitarism. Treatment
with high-flow bypass using radial artery graft can achieve both prevention of
aneurysm rupture and recovery of pituitary function.

Key Words: Giant aneurysm, high-flow bypass, internal carotid artery aneurysm,
pituitary dysfunction

INTRODUCTION the cervical portion with subsequent recovery of pituitary
function after treatment.

Giant internal carotid artery (ICA) aneurysms extending

into the sellar region, mimicking pituitary tumors, and

causing pituitary dysfunction are rare but occasionally
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A 56-year-old man with past medical history of
dyslipidemia had been complaining of sleep disturbance,
loss of motivation and appetite, and had lost § kg in
weight in the last 6 months. He was diagnosed with
depression and began treatment with antidepressant
agents, sulpiride 150 mg and paroxetine 10 mg, at a local
hospital. His symptoms deteriorated despite treatment,
and he was admitted to a local mental hospital. Head
computed tomography (CT) disclosed a mass suggestive
of tumor near the sellar region and he was referred to our
hospital [Figure 1a].

On admission, he was drowsy and biochemistry revealed
severe  hyponatremia, with serum sodium level of
117 mEg/l. Treatment with intravenous saline and
200 mg hydrocortisone was started immediately. Magnetic
resonance (MR) angiography demonstrated a large aneurysm
of the left ICA, and T2-weighted MR imaging revealed the
ancurysm extending to the suprasellar region [Figure 1b and
c]. Basal pituitary hormone levels were as follows: morning
cortisol, 2.2 pg/dl; adrenocorticotrophic hormone (ACTLI),
129 pgml; free thyroxine, 0.40 ng/dl; thyroid-stimulating
hormone (TSIH), 1.47 wlU/ml; growth hormone (GLI),
0.06 ng/ml; follicle-stimulating hormone (FSH), 1.0 mIU/ml;
luteinizing hormone (L), 0.4 mIU/ml; and prolactin 6.2 ng/
ml. After treatment with intravenous saline, hydrocortisone
100 mg, and levothyroxine 50 pg, his impaired consciousness
recovered and hyponatremia normalized in a couple of days;
his depressive symptoms disappeared within a week.

Several hormone load tests were conducted [Figure 2]. The
LH-releasing hormone load test showed poor reactions of
LH and FSH. The thyrotropin-releasing hormone load test

Figure 1:(a) Computed tomography scan showing a mass suggestive
of tumor near the sellar region. (b) Magnetic resonance angiogram
showing a large aneurysm of the left internal carotid artery (ICA).(c)
T2-weighted magnetic resonance image revealing the aneurysm
extending to the suprasellar region. (d) Cerebral digital subtraction
angiogram of the left ICA revealing a giant aneurysm at the
cavernous portion extending in the medial direction
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showed delayed TSH reaction. The corticotropin-releasing
hormone load test showed poor reactions of ACTH and
cortisol. The GH-releasing factor load test showed delayed
reaction of GI1. Cerebral digital subtraction angiography of
the left ICA revealed a giant aneurysm at the cavernous
portion extending in the medial direction [Figure 1d].
Based on these findings, we diagnosed pituitary
dysfunction secondary to mass effect of giant suprasellar
ICA aneurysm. To decrease the mass effect on the
pituitary gland and prevent aneurysm rupture, we decided
to perform high-flow bypass from the cervical external
carotid artery (ECA) to the middle cerebral artery (MCA)
using RAG and ligation of the cervical portion of the ICA.

Operation

Operation was conducted as described in our previous
report."”) Neuroanesthesia was induced under monitoring
with somatosensory evoked potentials (SSEPs) of the right
extremities. The left cervical carotid bifurcation was exposed,
a curvilinear frontotemporal skin incision was made, and the
superficial temporal artery (STA) was meticulously prepared
under the operating microscope. The RAG was harvested
concurrently by another neurosurgeon.  Frontotemporal
craniotomy was performed, and a subzygomatic tunnel was
formed for the RAG. The sylvian fissure was split under the
operating microscope, and the M2 and M3 portions of the
MCA were exposed. First, an “insurance” STA-M3 bypass
was made distal to the M2 portion for RAG anastomosis.
Then, the harvested RAG was gently pulled through the
subzygomatic tunnel, that is, between the lateral pterygoid
muscle and the temporal muscle from the cranium to the
neck through the lateral corridor of the stylohyoid muscle and
the posterior belly of the digastric muscle toward the external
carotid artery (ECA).P! The distal end of the RAG was
anastomosed to the M2 of the MCA, and the proximal end
was anastomosed to the ECA. The patency of the anastomosis
was confirmed with microvascular Doppler flowmetry. The
cervical ICA was permanently ligated after confirming no
change in the SSEPs 5 minutes after temporary ligation.
Microvascular  Doppler flowmetry confirmed anterograde
bypass flow from the STA and RAG. No significant SSEP
changes were observed throughout the operation.

CT obtained on the day after the operation disclosed
thrombosis of the aneurysm and cerebral angiography
performed at 8 days after the operation demonstrated
good patency of the bypasses and disappearance of flow
to the aneurysm [Iigure 3a and b]. The patient did not
develop diabetes insipidus or visual field defect throughout
the course. Hormone load tests conducted 3 weeks after
the operation during administration of hydrocortisone
10 mg daily showed recovery of the rapid reactions of
ACTH and GH [Figure 2]. Follow-up examination at
1 year showed normal pituitary hormone levels, which
were elevated by the hormone load test without hormonal
replacement therapy [Figure 2]. Therefore, his pituitary
dysfunction was considered to have recovered well after
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Figure 2: Time-series graphs of hormone load tests. Luteinizing hormone (LH)-releasing hormone load test: after intravenous injection
of LH-releasing hormone (0.1 mg), LH and follicle-stimulating hormone (FSH) levels were examined. Thyrotropin-releasing hormone
load test: after intravenous injection of thyrotropin-releasing hormone (0.5 mg), thyroid-stimulating hormone (TSH) and prolactin (PRL)
levels were examined. Corticotropin-releasing hormone load test:after intravenous injection of corticotropin-releasing hormone (0.1 mg),
adrenocorticotrophic hormone (ACTH) and cortisol levels were examined. Growth hormone (GH)-releasing factor load test: after
intravenous injection of GH-releasing factor (0.1 mg), GH level was examined. Solid, dotted, and dashed lines indicate the data for
preoperation, postoperation (3 weeks after operation), and | year after operation

the operation. He has been followed up as an outpatient
without hormonal replacement therapy, and the latest MR
angiography and MR imaging findings at § years after
the operation disclosed good patency of the RAG and
shrinkage of the ancurysm [Figure 3¢ and dJ.

DISCUSSION

Pituitary dysfunction is estimated to have an annual
incidence of 4.2 cases per 100,000, and a prevalence

of 455 per 100,000.7 The most common cause of
hypopituitarism is the mass effect of tumors, such as
pituitary adenomas, and nonpituitary tumors such as
craniopharyngiomas, meningiomas, and gliomas. Large
cerebral ancurysms may also cause extrinsic compression
of the pituitary gland and stalk resulting in pituitary
mnsufficiency. However, such large ancurysms are a
very rare cause of hypopituitarism and are difficult
to identify in the differential diagnosis because they
resemble pituitary tumors in terms of imaging and
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Figure 3: (a) Computed tomography scan on the day after the
operation showing thrombosis of the aneurysm. (b) Cerebral
angiogram performed at 8 days after the operation demonstrating
good patency of the bypasses and disappearance of flow to the
aneurysm. (c, d) Magnetic resonance angiogram (c) and image
(d) obtained at 8 years after the operation showing good patency
of the radial artery graft and shrinkage of the aneurysm

laboratory findings.®! The mechanisms of endocrine
dysfunction may involve either mechanical compression
of the pituitary gland and stalk, or vascular compression
of the artery supplying the pituitary gland resulting in
pituitary ischemia.?**! Our present patient was first
treated under a diagnosis of depression associated with
hyponatremia induced by secondary adrenal insufficiency.
Subsequently, our patient was referred to our hospital
after discovery of the intracranial mass suggestive of
tumor. MR angiography disclosed this mass as a cerebral
ancurysm; this differentiation  between tumor and
ancurysm is crucial to decide the treatment strategy.
Treatment is intended to prevent ancurysm rupture and
reduce the mass effect on the pituitary gland to recover
endocrine function. The options are open surgery such
as clipping or trapping, with or without bypass, and
endovascular treatment; however, the treatment of large
ICA aneurysm is very difficult. Moreover, recovery of
endocrine function is rare even after surgery.**

Endovascular coil embolization with or without stenting
for giant ancurysms has unfortunately resulted in high
recanalization and re-treatment rates.'®??! Even if the
treatment can prevent rupture, the mass effect to the
pituitary gland persists due to the coil in the aneurysm,
thus requiring hormone replacement  therapy.[!"
Recently, flow diverting stents have offered treatment
for formidable and complex ancurysms, but previous
trials showed complete aneurysm occlusion of 73.6%
at 6 months and 86.8% at 1 year, and 5.6% had major
complications such as major ipsilateral thrombosis,
intraparenchymal hemorrhage, and neurologic
death.”? Good occlusion of the aneurysm and recovery
of pituitary function was reported in one case,* but
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pituitary hormone replacement therapy was necessary
after aneurysm treatment in another case.”’ Delayed
pan-hypopituitarism was observed after treatment of
ICA aneurysm with flow diverting stent, partly caused by
compromise to the blood supply of the pituitary gland as
a result of the flow diversion to the ICA.I

Direct and indirect open surgery methods are available
for treating giant ICA aneurysms projecting into the sellar
region.!” Direct surgical options, such as neck clipping
or trapping, offer definitive treatment of such aneurysms
and pituitary function recovery,® but are technically
challenging and carry higher risks of cranial nerve palsy
and ICA compromise. Indirect surgical treatments,
such as proximal ligation of the ICA with or without
construction of bypass to the MCA, avoid invasion of the
cavernous sinus.!'*”1 High-flow bypass with ICA ligation
achieved ancurysm obliteration with acceptable rates
of morbidity and mortality, as well as graft patency in
previous reports. For example, Ishishita reported 94.7%
graft patency and 100% ancurysm obliteration, with no
mortality[>20-21

In this case, proximal ICA ligation was performed at the
cervical portion with high-flow bypass using a RAG from
the cervical ECA to the MCA, which achieved long-term
prevention of aneurysm rupture without ischemic
complication. Moreover, the ancurysm shrank and
pituitary function recovered completely, making hormone
replacement therapy unnecessary.

To assess the tolerance of ligating the ICA, balloon
occlusion test (BOT) is commonly used. However, there is
still no universal standard of this procedure, the accuracy
of this test is complicated and controversial. Sometimes
BOT causes complication such as cerebral infarction.!!
Therefore, we employed graft bypass without performing
preoperative BOT. We chose the radial artery as graft, not
the saphenous vein, because the RAG is associated with
long-term patency,™!* and in this case, the perfusion area
of the sacrificed ICA was not so wide, that is, anterior
cerebral arteries was also perfused by contralateral
ICA and left posterior cerebral artery was supplied via
vertebrobasilar artery. Moreover, Allen test was positive.

Duration of pituitary impairment and extent of pituitary
compression may also affect endocrine recovery after
treatment.” Three previous patients who recovered
pituitary function after treatment had symptoms for 3,
6, and 7 months.1%?%) We cannot be sure exactly when
hypopituitarism started in our patient, but his symptoms
continued for about 6 months, so this relatively short
period may have been favorable for the good outcome.

Giant ICA ancurysm causing pituitary dysfunction is
rare and not well characterized, but is important to
consider in the differential diagnosis for hypopituitarism.
Treatment with high-flow bypass using RAG is effective
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for achieving both prevention of aneurysm rupture and
recovery of pituitary function.
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