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Abstract: Internal carotid artery (ICA) supraclinoid 
segment aneurysms extending into the sellar region and 
leading to pituitary dysfunction are a rare occurrence. 
To date, long-term follow up of pituitary function 2 years 
post-treatment has never been reported. Herein, we 
present a case of pituitary dysfunction due to an unrup-
tured ophthalmic segment internal carotid artery aneu-
rysm and report improved 2-year follow-up results. A 
76-year-old male presented with disturbed consciousness 
due to hyponatremia, which was caused by hypoadren-
ocorticism resulting from pituitary dysfunction compli-
cated by hypogonadism and hypothyroidism. Computed 
tomography angiography revealed an intracranial aneu-
rysm of the ophthalmic segment of the right ICA with an 
intrasellar extension. Thus, digital subtraction angiog-
raphy and coil embolization were performed, followed 
by hormone replacement therapy. A 2-year follow-up 
revealed a partial improvement in the pituitary function, 
including complete restoration of thyroid-stimulating 
hormone level and other thyroid hormones levels, and 
partial restoration of testosterone levels, followed by dis-
continuation of thyroid hormone replacement therapy. 
However, the mechanisms of such pituitary dysfunction 
and the effects of various treatments, including clipping 
and coiling, on different hormones of pituitary function 
recovery remain unclear. A long-term follow-up of >2 years 
may elucidate the pituitary function recovery post-treat-
ment and provide a medication adjustment for hormone 
replacement therapy.
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1  Introduction
The occurrence of intracranial aneurysms extending into 
the sellar region and resulting in pituitary dysfunction is 
relatively rare. A large cohort study of more than 4000 
patients with hypopituitarism at the Mayo Clinic reported 
that a prevalence of <0.2% pituitary dysfunction  attrib-
uted to a sellar aneurysm [1]. To the best of our knowledge, 
only two cases of an unruptured internal carotid artery 
(ICA) supraclinoid segment aneurysm leading to pituitary 
dysfunction have been reported to date [2,3]. Herein, we 
present a case, which would be an addition to the previ-
ously reported cases of pituitary dysfunction due to an 
intracranial supraclinoid aneurysm, and report improved 
results with an extended 2-year follow-up.

2  Case report
A 76-year-old male was admitted to our hospital because 
of disturbed consciousness due to hyponatremia two 
months before admission. His medical history com-
prised hypertension with good control under medication 
without diabetes and other complicated diseases. Mag-
netic resonance imaging (MRI) revealed a sellar mass that 
was considered to be a large intracranial aneurysm (Fig. 
1a). Computed tomography angiography (CTA) as well as 
digital subtraction angiography (DSA) revealed a right 
ICA supraclinoid segment aneurysm (Figs. 1b and 2a). 
The patient’s endocrine profile suggested a severe decline 
of testosterone, and decrease of AM cortisol, luteinizing 
hormone, estradiol, thyroid-stimulating hormone (TSH), 
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free T3 (FT3) and free T4 (FT4; free thyroxine) levels and 
elevation in prolactin levels (Table 1). Before admission to 
our department, the patient received sodium supplement 
and hormone replacement therapy with hydrocortisone 
and testosterone at a local hospital, leading to recovery 
from the disturbed consciousness. In addition, levothy-
roxine was prescribed  for thyroid hormone replacement, 
and bromcriptine was not prescribed because of marginal 
elevation of prolactin. 

At our hospital, we performed placement of coils into 
the aneurysm for treatment (Fig. 2b) 7 days after admission 
followed by a continued hydrocortisone, levothyroxine, 
and testosterone replacement therapy. The post-treatment 
recovery of the patient was unremarkable without any 
neurological deficit. Furthermore, we performed a 2-year 
follow-up to check the patient’s hormone levels (Table 1) 
and observed an improvement in the levels of testoster-
one (partial), TSH (complete), FT3 (complete), and FT4 
(complete), but not in those of other examined hormones. 
Eventually, levothyroxine was discontinued for complete 
restoration of thyroid hormone levels.

Informed consent: Informed consent has been obtained 
from the participant included in the study.

Ethical approval: The research related to human use 
has complied with all the relevant national regulations, 
institutional policies, and is in accordance to the tenets 
of the Helsinki Declaration, and has been approved by 
the authors’ institutional review board or equivalent 
committee.

3  Discussion
Previous literature reported that aneurysms projecting 
into the sellar region account for <2% of all intracranial 
aneurysms [1]. Hanak et al. [4] classified intrasellar aneu-
rysms into two types: (a) infradiaphragmatic, arising from 
the cavernous/clinoid segment ICA with medial extension 
into the sella; and (b) supradiaphragmatic, arising from 
the ophthalmic segment of ICA or anterior communicat-
ing artery with inferomedial extension into the sella. Our 
presented case belonged to the latter group, arising from 
the ophthalmic segment of ICA close to the origin of the 
anterior choroidal artery. In addition, pituitary dysfunc-
tion caused by a sellar aneurysm is relatively rare with a 
reported prevalence of 0.17% in a large cohort of over 4000 
patients with hypopituitarism [1]. The aneurysm extended 
into the carotid cave and suprasellar region resulting in 
the mechanical compression of the pituitary stalk and 
gland or vascular compression of the artery supplying 
the pituitary gland, leading to pituitary ischemia [5,6], 
and causing pituitary dysfunction that manifested in the 
serum hormone levels of patients. It is reported that the 
leading endocrine insufficiencies are hyperprolactinemia 
and hypogonadism [4], and our patient apparently had 
hypogonadism and slight hyperprolactinemia, in addition 
to obvious hypoadrenocorticism and hypothyroidism.

Typically, the treatment of intracranial aneurysms of 
significant size is challenging, and includes microsurgi-
cal operation and endovascular obliteration. Recovery of 
endocrine function is rare even postoperatively [6]. For the 
treatment of such aneurysms, clinicians have established 
clipping of the aneurysm, proximal occlusion or trapping 

Table 1: Endocrine tests of hormones before treatment and 2 years after coiling of the aneurysm

Hormone type Before treatment 2-year follow up Normal reference

Morning cortisol 0.88↓ 0.6↓ 3.7-19.4ug/dL

Afternoon cortisol 1.13 2.0 <4ug/dL

FSH 1.69 4.36 1.27-19.26IU/L

LH 1.05↓ 0.32↓ 3.1-34.6IU/L

PRL 17.75↑ 19.10↑ 2.1-17.7ng/ml

TSH# 0.32↓ 1.91 0.34-5.6 mIU/ml

Testosterone* 0.00↓↓↓ 7.82↓↓ 241-827ng/dL

Estradiol 16.00 3.19 0-39.8pg/ml

FT3# 1.89↓ 3.19 2.77-6.31pmol/L

FT4# 9.28↓ 11.21 10.53-24.57pmol/L

FSH, follicle-stimulating hormone; LH, luteinizing hormone; PRL, prolactin; TSH, thyroid-stimulating hormone; FT3, free T3; FT4, free 
thyroxine; ↓ decreased, ↑ elevated, more arrows mean severity, * partial or #full recovery of hormone after coiling compared to the same 
hormone before coiling
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with/without distal bypass, and coiling embolization with 
or without the assistance of balloon or stent. However, the 
compression to the pituitary gland persists because of the 
coils in the aneurysm, thus, necessitating the hormone 
replacement therapy [7, 8]. A flow diversion device with 
pipeline stent placement has also been reported for treat-

ment, with a certain rate of major complications such as 
major ipsilateral thrombosis, intraparenchymal hemor-
rhage, and neurologic death as well as delayed panhypo-
pituitarism partly caused by a compromised blood supply 
to the pituitary gland because of the flow diversion to ICA 
[9-11].

Figure 1: Pre-treatment magnetic resonance imaging (MRI) and computed tomography (CT) angiography of the aneurysm 
MRI T1-weighted sequences mid-sagittal section with contrast (a) shows a large intrasellar lesion (white arrow) with an unusual pattern 
of enhancement, which is different from a pituitary adenoma and necessary for further investigation for an aneurysm. CT angiography 3D 
reconstruction (b) demonstrates a large right supraclinoid ICA aneurysm (black arrow) extending into the sellar region.

Figure 2: Digital subtraction angiography (DSA) of the aneurysm before and after coiling
DSA lateral projection of the aneurysm (left black arrow) pre-treatment (a) and after coiling (right black arrow) (b) shows the right ophthalmic 
segment internal carotid artery aneurysm.
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To date, only two cases of supradiaphragmatic 
intrasellar aneurysms with pituitary insufficiency have 
been reported, which were treated by microsurgical clip-
ping followed by resection or pipeline placement respec-
tively [2,3]. In our case, the aneurysm had a narrow neck, 
which was suitable for embolization, and the patient was 
in his advanced age (76 years) at admission; thus, emboli-
zation with coils was selected as a prior treatment rather 
than surgery. In addition, we used coiling alone for treat-
ment without stent placement in our patient.

Heshmati et al. reported that pituitary dysfunction 
secondary to an intrasellar aneurysm is usually perma-
nent and unlikely to improve despite successful treatment 
of the aneurysm [1]. A 1-year follow-up of a supradiaphrag-
matic intrasellar aneurysm did not demonstrate recov-
ery of the pituitary function [2]. Conversely, a 1-month 
follow-up of another patient with a supradiaphragmatic 
aneurysm  and pituitary insufficiency exhibited excellent 
recovery with hormone supplementation; however, serum 
hormone levels were not specified in the follow-up [3]. In 
addition, an 8-year follow-up of a patient with pituitary 
dysfunction caused by a giant cavernous carotid aneu-
rysm treated with high-flow bypass demonstrated pitui-
tary function recovery and shrinkage of the aneurysm [12]. 
In our case, a 2-year follow-up of serum hormone levels 
performed without an intermediate-stage examination 
revealed complete or partial improvement of levels of 
certain hormones such as TSH, FT3, FT4, and testoster-
one. Notably, the complete restoration of TSH, FT3, and 
FT4 levels resulted in the discontinuation of levothyrox-
ine administration. However, the mechanism of long-term 
pituitary dysfunction or the effects of microsurgical and 
endovascular treatment on the pituitary function recovery 
remain unclear. In addition, it remains unclear why levels 
of TSH and thyroid hormones restored to normal com-
pared with those of other hormones. Nonetheless, pitu-
itary hormone replacement could be prescribed with its 
synthetic equivalents, and reevaluation of hormone levels 
may suggest the medication adjustment for hormone 
replacement therapy. Therefore, a longer-term follow-up 
of >2 years may elucidate the condition of the pituitary 
function for this patient. In our patient, imaging tests 
such as CTA or DSA were not performed at follow-up, 
because of the denial of the family members considering 
the age of the patient (78 years at 2-year follow-up); thus, 
the post-treatment variation in the size of the aneurysm 
remains unknown.

Furthermore, the duration of pituitary insufficiency 
and the extent of pituitary compression may also play a 
role in the endocrine recovery after treatment [5]. While 
it cannot be precisely ascertained when hypopituitarism 

started in our patient, his symptoms appeared approx-
imately 2 months before endovascular treatment of the 
aneurysm, suggesting that this relatively short period may 
have been a favorable factor for the partial recovery of the 
pituitary function.

To date, pituitary dysfunction secondary to supracli-
noid ICA aneurysms remains partially specified. While 
microsurgical or endovascular techniques can help treat 
aneurysms, pituitary dysfunction warrants the adminis-
tration of synthetic equivalents for replacement of insuf-
ficient hormones. In addition, as the mechanisms of such 
type of pituitary dysfunction and the effect of various 
treatments on different hormones of pituitary function 
recovery remain unclear, a long-term follow-up of >2 years 
may yield more information about the post-treatment 
pituitary function recovery and suggest the medication 
adjustment for hormone replacement therapy.
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