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Abstract: Epistaxis due to ruptured internal carotid artery (ICA) aneurysm embedded within a pituitary adenoma 
(PA) has seldom been reported in the literature. Here we want to elaborate the incidence, mechanisms, clinical 
manifestations, and treatment strategy for this condition. The first survived case of a patient with epistaxis and 
pituitary apoplexy due to ruptured aneurysm embedded within PA was reported and the literature was reviewed. A 
53-year-old male patient presented to our institution with sudden onset epistaxis and progressive vision loss. Neuro-
logical examination revealed bilateral ptosis and dilated unresponsive pupils. A CT scan showed a large mass in the 
pituitary fossa with bony erosion. MRI revealed a large pituitary tumor and abnormal signal intensity in the tumor. No 
aneurysm was noted during the pre-operative MR angiography. Abundant arterial bleeding suddenly occurred dur-
ing urgent transsphenoidal surgery. Digital subtraction angiography confirmed the presence of a 14 mm unexpected 
saccular aneurysm of right ICA in the cavernous sinus with the dome protruding into the sella turcica. Balloon test 
occlusion of the right ICA was undertaken and permanent occlusion was performed. The patient recovered well and 
received bromocriptine and thyroid hormone replacement therapy during the follow-up period. At 14-month follow-
up, the patient had no neurological deficits, no features of ischaemia relating to the right ICA therapeutic occlusion. 
Our case indicated that epistaxis and pituitary apoplexy could be due to the rupture of an ICA aneurysm embedded 
in a PA. Clinical suspicion should remain high when evaluating any case of epistaxis and pituitary apoplexy. Optimal 
treatment should take into consideration individual features of the tumor, aneurysm, and patient. Making the cor-
rect diagnosis as well as identifying an appropriate management strategy is critical in the care of such patients.
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Introduction

Pituitary adenoma (PA) with coexisting intracra-
nial aneurysm (IA) is not uncommon [1-3]. 
Co-incidental aneurysms are reported almost 
seven times more frequently in patients with 
pituitary adenomas than in patients with other 
types of brain tumors [3]. However, the great 
majority of these aneurysms are located out-
side the tumor itself [4]. The presence of an ICA 
aneurysm embedded within a PA located inside 
the sella turcica has rarely been reported. 
Furthermore, epistaxis due to a ruptured ICA 
aneurysm embedded within a PA has seldom 

been reported in the literature [5]. Here we 
report the first survived case of a patient with 
epistaxis and pituitary apoplexy due to ruptured 
aneurysm embedded within PA. We also review 
the incidence, mechanisms, clinical manifesta-
tions, and treatment strategy for this condition.

Case report

History and examination

A 53-year-old male patient presented to our 
institution with sudden onset of epistaxis and 
progressive vision loss. The patient had one 
episode of epistaxis during which he lost 
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approximately 200 mL of blood 2 days prior to 
admission. The nasal cavity was packed and 
bleeding ceased. Sudden deterioration in the 
both side vision, accompanied by severe head-
ache and vomiting, was noted 1 day prior to 
admission.

On admission, physical examination revealed 
that the patient was alert and cooperative. 
There was an absence of nuchal rigidity. 
Neurological examination revealed bilateral 
ptosis and dilated unresponsive pupils. He had 
no perception of light and lost all extraocular 
movements in the right eye. In the left eye, 
abducens nerve function was preserved but 
light perception as well as oculomotor and 
trochlear nerve function was completely 
impaired. The remainder of his neurological 
exam revealed no focal deficits.

Cranial imaging studies and laboratory data

An emergency head CT disclosed a large soft-
tissue mass that arose from the sella and occu-
pied the entire sphenoid sinus and extended 
into both cavernous sinuses. There was local 
bony destruction of the sella turcica, clivus and 
adjacent petrous portions of the temporal 
bones. The bright mass within the sella was 
consistent with pituitary apoplexy (Figure 1).

MRI of the brain revealed a large pituitary tumor 
that extended superiorly in the suprasellar cis-
tern to elevate the optic chiasm and extended 
inferiorly to fill the sphenoid sinus (Figure 2). 
The mass was isointense to the brain paren-
chyma on T1-weighted MRI, relatively hypoin-
tense on T2-weighted MRI, and showed signifi-
cant contrast enhancement after injection of 
gadolinium. The maximum diameter of the 
tumor was 4.2×3.9×3.5 cm. There was abnor-
mal signal intensity consistent with acute hem-
orrhage in the tumor. Furthermore, an aneu-
rysm-like flow-void was not observed adjacent 
to the right ICA in the sella turcica (Figure 2).

Preoperative laboratory examination showed 
no surgical contraindications. The pituitary 
function tests were as follows: PRL 276 ng/mL 
(normal 2.8-29.2 ng/mL), FT3 2.25 pg/mL (nor-
mal 2.3-4.2 ng/mL), FT4 1.71 ng/dL (normal 
0.89-1.8 ng/dL). FSH, LH2, TSH, COR, GH, 
ACTH were within normal limits.

Management

Urgent decompression of visual pathways and/
or pituitary macroadenoma resection should 
be preferentially arranged as this has been 
shown to optimize the chances of neurological 

Figure 1. Pre-operative cranial CT disclosed (A) a large soft-tissue mass that arose from the sella and occupied all 
of the sphenoid sinus, together with (B) bony destruction of the sella turcica, clivus and adjacent petrous temporal 
bones.
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recovery6. In order to exclude coexisiting intra-
sellar or intracranial aneurysms, a head MRA 
was arranged before emergent optic nerve 
decompression via the transsphenoidal route. 
However, no aneurysms were discovered in 
either the right or left internal carotid and verte-
bral arteries (Figure 3).

Urgent transsphenoidal surgery was performed 
to decompress the visual pathways in order to 
preserve the patient’s visual acuity. Old clotted 
blood was seen in the meatus nasi superior. It 
was determined that bleeding did not originate 
from the nasal cavity, as the nasal mucosa was 
intact. After widening the ostium of sphenoidal 
sinus, the tumor and hematoma in the sphenoi-

dal sinus were excavated under high pressure. 
No clear demarcation between the adenoma 
and blood clot was found. A mixture of dark red, 
large clot and fragile adenomatous tissue with-
in the tumor capsule was evacuated with for-
ceps and curette. When removal of the ade-
nama and hematoma in the right, the hematoma 
extruded, a significant arterial bleeding sud-
denly occurred. Large caliber suction could not 
provide a clear surgical field and thus surgery 
could not proceed. Bleeding was finally stopped 
using Surgicel and Gelfoam and the nasal cavi-
ty was packed. The total estimated blood loss 
was 1.0 L. The patient recovered from anesthe-
sia after receiving a transfusion of blood and 
plasma substitute.

Figure 2. MRI of the brain revealed a large pituitary tumor that extended superiorly in the suprasellar cistern to 
elevate the optic chiasm and extended inferiorly to fill the sphenoid sinus. (A, B) The mass was isointense to brain 
parenchyma on T1-weighted MRI, (C) relatively hypointense on T2-weighted MRI. (D-F) Showed significant contrast 
enhancement after injection of gadolinium. There was abnormal signal intensity consistent with acute hemorrhage 
in the tumor (black arrow).
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As we suspected an ICA injury, digital subtrac-
tion angiography (DSA) was performed with 
exposure of both carotid arteries in the neck to 
occlude the vessel if required immediately after 
the surgery. Unexpectedly, DSA confirmed the 
presence of a 14 mm saccular aneurysm on 
the right ICA in the cavernous sinus with its 
dome protruding into the sella turcica (Figure 
4). Due to difficulties in identifying the neck of 
the aneurysm, we inspected the collateral cir-
culation to the brain by performing a balloon 
occlusion test. An angiogram showed good col-
lateral flow through both the anterior and pos-
terior communicating arteries. Balloon occlu-
sion of the right ICA was performed under local 
anesthesia for thirty minutes, during which the 
patient did not develop any neurological symp-
toms. Thus, permanent occlusion was per-
formed using two detachable 8×20 mm Gold 
Valve balloons (Nycomed, Ingenor, France) 
deployed in the petrous RICA and distal cervical 
RICA (Figure 4). In postoperative reevaluation, 
the preoperative MRI disclosed that the RICA 
protruded a small abnormal signal into the 
intratumoral hematoma, which might indicate a 
ruptured aneurysm (Figure 2). No new neuro-
logical deficit developed after this procedure.

Postoperative course and pathological findings

The patient’s symptoms of elevated intracrani-
al pressure including headache and vomiting 
resolved within 24 hours post-occlusion. CT 
scan of the head, performed 10 hours after 
surgery, demonstrated no evidence of hemato-
ma or infarction in the brain. Nasal packing was 
removed the next day without any further bleed-

ing or CSF leakage. The histopathologic exami-
nation confirmed a prolactinoma with apoplexy. 
Treatment options were again discussed with 
the patient including surgical resection of the 
tumor, bromocriptine therapy and radiotherapy. 
The patient refused surgery and was dis-
charged on bromocriptine and thyroid hormone 
replacement therapy during the follow-up peri-
od. Partial recovery of left eye vision was noted 
within 7 days post-op and visual acuity, visual 
fields, and extra-ocular movements completely 
recovered three months after surgery. Six 
month postoperative MRI and MRA demon-
strated complete obliteration of the aneurysm, 
only 1.3 cm of the intrasellar remnant adeno-
ma, and no signs of optic nerve compression 
(Figure 5). Serum prolactin level fell to 28 ng/
mL. The patient underwent adjuvant gamma-
knife radiotherapy for the residual intrasellar 
portion of the adenoma. At 14-month follow-up, 
the patient had no neurological deficits. There 
were no features of ischemia relating to the 
therapeutic right ICA occlusion. 

Discussion

The incidence

The presence of an ICA aneurysm completely 
embedded within a PA is a special type of pitu-
itary adenoma coexisting with IA [7]. Based on 
the tumor and aneurysm location, PA with coex-
isting IA can be classified as non-adjacent, 
adjacent, intra-adenoma types [23]. In nonad-
jacent types, the aneurysm is located apart 
from the adenoma such that they are not in 
direct contact and are separated by other tis-

Figure 3. No aneurysm was found in bilateral ICA and vertebral artery in the pre-operative MRA.
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sues; in adjacent types, pituitary adenomas 
and aneurysms are in close or partial contact, 
and the capsule of PA is intact; in intra-adeno-
ma types, the aneurysm body is partially or 
completely embedded in the PA. The great 
majority of intracranial aneurysms that coexist 
with a PA are located outside of the tumor itself 
[5]. Aneurysms of the cavernous or supracli-
noid carotid that encroach on the PA as in the 
present case are very rare.

On review of the current literature, only 13 
cases of intra-adenomatous aneurysm have 
been reported [3, 5-16]. Among them, 10 
unruptured aneurysms were diagnosed inci-
dentally during the preoperative workup of the 
PA. To our knowledge, there have been only two 
cases of pituitary apoplexy secondary to a rup-
tured aneurysm [7, 8] and 1 case of epistaxis 

caused by aneurysmal bleeding into a PA has 
been reported [5]. Imamura et al reported the 
only case of fatal epistaxis caused by rupture of 
an intracavernous aneurysm with a coexisting 
PA. Thus our patient is the first reported non-
fatal case of epistaxis due to a ruptured 
PA-embedded aneurysm.

The mechanism

Several mechanisms of aneurysm formation 
associated with PA have been proposed, includ-
ing local circulatory stress, endocrine effect, 
mechanical effect, and direct invasion [5-7]. It 
is possible that one or more mechanisms play a 
role in aneurysm formation at locations. 
Whether the PA contributes to aneurysm forma-
tion is unclear [8]. Co-incidental aneurysms are 
reported almost seven times more frequently in 
patients with pituitary adenomas than in 

Figure 4. DSA confirmed the presence of an 14 mm diameter unexpected saccular aneurysm of right ICA in the cav-
ernous sinus with the dome protruding into the sella turcica. Anteroposterior view (A, B), lateral view (C, D) Balloon 
test occlusion of the right ICA was undertaken under local anesthesia for thirty minutes (E), permanent occlusion 
was performed using two detachable 8 mm*20 mm Gold Valve balloons (Nycomed, Ingenor, France) deployed in the 
petrous RICA and distal cervical RICA (F).
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patients with other brain tumors [3]. Although 
aneurysms are associated with all types of pitu-
itary tumors, the frequency of this association 
with growth hormone-secreting adenomas is 
the highest [11]. In the context of growth-hor-
mone secreting tumors, arteriosclerotic and 
degenerative changes in the arterial wall as a 
result of ensuing hypertension and diabetes 
mellitus could also be relevant, and may explain 
the higher aneurysm frequency of associated 
with this group of adenomas [7]. However, 
among the 13 reported cases of PA-embedded 
aneurysm, the most commonly detected endo-

Figure 5. Six month postoperative MRI and MRA demonstrated complete obliteration of the aneurysm (A). There 
were no features of ischemia relating to the therapeutic right ICA occlusion (B). Only 1.3 cm of the intrasellar rem-
nant adenoma, and no signs of optic nerve compression (C, D).

crinopathies were hyperprolactinemia (6/13, 
46.15%) and growth-hormone secreting tumors 
(3/13, 23.08%).

ICA-cavernous aneurysms rarely rupture be- 
cause the aneurysn is surrounded by hard tis-
sues such as the dura and other bony struc-
tures [5]. In the present case, the bony struc-
tures of the sella turcica, clivus and adjacent 
petrous portion temporal bones were widely 
eroded and destroyed by the tumor. The right 
ICA was completely embedded in the tumor, 
which arose from the sella and extended into 
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both cavernous sinuses. The aneurysm had 
apparently grown as the wall around the aneu-
rysm had become less resistant. The tumor 
may also have invaded and weakened the 
aneurysmal wall, causing growth and rupture of 
the aneurysm. 

Clinical manifestations

With widespread use of MRI, diagnosis of PA 
with or without coexisting aneurysm should be 
routine [17]. MRI should provide pre-operative 
assessment to investigate the tumor and the 
anatomic relationships of the sellar region and 
to rule out a coexisting intra- or juxtasellar 
aneurysm [18]. If there is abnormal signal in 
the PA or an unusual flow void signal, clinicians 
should be suspicious of a coincidental aneu-
rysm within the adenoma. Teng et al. demon-
strated that the finding of flow voids is 100% 
specific for aneurysms, the sensitivity of flow 
voids on noncontrast T1-weighted imaging, 
postcontrast T1-weighted imaging, and T2-we- 
ighted imaging was 88%, 22%, and 88%, 
respectively [19]. Furthermore, another study 
found that only 12 of 15 giant aneurysms (80%) 
showed signs of intraluminal blood flow [20]. 
These results indicate that misdiagnosis of 
such coexistence can be possible. In our case, 
the axial and coronal MR images presented an 
abnormal signal and no flow void in the medial 
portion of the right ICA (Figure 2). We suspect-
ed that the presence of an unusual signal sug-
gested a vascular component from the ICA. In 
order to exclude coexistant intrasellar or intra-
cranial aneurysms, an emergent head MRA 
was arranged before emergent optic nerve 
decompression via the transsphenoidal route. 
However, no aneurysm was found in bilateral 
ICA and vertebral artery. A study examining 
diagnosis of IAs with MRA revealed that pooled 
sensitivity of MRA was 95% (95% confidence 
interval, 89%-98%), and pooled specificity was 
89% (95% confidence interval, 80%-95%) [17]. 
Our case indicated that epistaxis and pituitary 
apoplexy can be due to the rupture of a tumor-
embedded ICA aneurysm. This association 
should be kept in mind when evaluating any 
case of an epistaxis and pituitary apoplexy. 
Further workup such as CTA or DSA is required 
when an aneurysm is suspected.

The ICA-cavernous aneurysms embedded with-
in pituitary adenomas are usually asymptomat-

ic and diagnosed incidentally [10-12]. The clini-
cal presentation in the present case was 
unusual in that the rupture of an aneurysm 
caused a hemorrhage into the adenoma, result-
ing in an acute clinical syndrome of epistaxis 
and pituitary apoplexy. Once an aneurysm rup-
tures into the adenoma the clinical implications 
may be very serious. As the pressure within the 
tumor increases, the optic nerve, optic chiasm 
and CN III, IV, and VI nerve are compressed and 
their functions are completely impaired in the 
short term. If the bleeding bursts through the 
tumor capsule, epistaxis may occur. The mor-
tality in patients with epistaxis caused by intra-
sellar aneurysmal bleeding is up to 22.2%. Of 
seven patients not receiving treatment, 5 
(71.4%) died [24]. 

Treatment plan

Management strategies for PA-embedded 
aneurysm include simultaneous microsurgical 
treatment of the aneurysm and the adenoma 
through the pterional [9, 21] or supraorbital 
keyhole approach [22], two stage procedures 
combined with transsphenoidal or transcranial 
microsurgery, medical treatment, and gamma 
knife radiosurgery after endovascular tech-
niques [3, 7, 10-14]. The optimal treatment 
method should take into consideration individ-
ual features of the tumor, the aneurysm, and 
the patient [3]. Currently, no standard treat-
ment protocol exists and treatment is planned 
on a case basis. However, treatment of each 
lesion becomes more challenging when the 
aneurysm lies inside the PA [12]. In general, 
treatment of the aneurysm takes priority over 
treatment of the PA. With the advances in endo-
vascular materials, the embolization method 
achieves better treatment results than micro-
surgical approach for aneurysms located in a 
difficult region, particularly in locations such as 
the cavernous carotid artery or the paraclinoid 
segment [14].

In our case, epistaxis and pituitary apoplexy 
presenting in this manner required urgent sur-
gical decompression of the visual pathways in 
order to preserve the patient’s visual acuity, 
although we did not detect the tumor-embed-
ded aneurysm until abundant arterial bleeding 
occurred during the transsphenoidal proce-
dure. Hemostasis was achieved by packing 
with Surgicel and Gelfoam. Our case was 
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unprecedented in that MRI and MRA did not 
diagnose the ruptured aneurysm (although in 
retrospect it did show an unusual signal), and 
the aneurysm was diagnosed only after severe 
intraoperative hemorrhage occurred. Angi- 
ography after the surgery revealed an intracav-
ernous carotid artery aneurysm embedded 
within the PA. Fortunately, the aneurysm was 
trapped successfully by endovascular tech-
niques because the patient tolerated well a 
previous balloon occlusion test. Our treatment 
strategy in this case included initial urgent 
transsphenoidal decompression of the visual 
pathways, endovascular trapping of the cere-
bral aneurysm, followed by bromocriptine and 
thyroid hormone replacement therapy, with 
adjuvant gamma-knife radiotherapy for the 
remnant adenoma.

Conclusions

Our case indicated that epistaxis and pituitary 
apoplexy can be due to the rupture of an ICA 
aneurysm embedded in a tumor. This associa-
tion should be kept in mind when evaluating 
any case of an epistaxis and pituitary apoplexy. 
The optimal treatment method should take into 
consideration individual features of the tumor, 
the aneurysm, and the patient. Regardless of 
the method, treatment of the aneurysm before 
PA is the safest approach. 
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