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Background. The problem of concomitant pituitary adenomas and intracranial aneurysms is extensively covered in li
terature. According to various authors, the prevalence of such a combination of lesions is as high as 9 %, most com‑
monly involving hormone-producing pituitary adenomas and aneurysms of the anterior circulation, up to 69 % of which 
originate from the carotid artery.
Aim. To analyze and demonstrate the treatment of patients with developed internal carotid artery aneurysm (ICA) against 
the background of successful conservative therapy of prolactinoma.
Materials and methods. In this article we review the literature and present two clinical cases of patients with deve
lopment of internal carotid artery (ICA) aneurysms after successful conservative treatment of prolactinomas.
Results. In both of the described cases, ICA aneurysms with intrasellar extension developed after successful conser
vative treatment of large invasive prolactinomas. In both cases ICA occlusion were performed and in one of them ex‑
tra-intracranial bypass surgery was performed as well.
Conclusion. The presented clinical cases suggest potential direct destructive effect of tumor tissue on vessel walls. 
Currently, it seems reasonable to carry out computed tomography angiography in all patients with adenomas invading 
the cavernous sinus.
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INTRODUCTION
The problem of concomitant pituitary adenomas and 

intracranial aneurysms is quite extensively covered in mod-
ern literature. According to various authors, the average 
incidence of this combination of lesions is 9 % [1–6]. The 
most common combination is hormone-producing pituitary 
adenomas and aneurysms of the anterior circulation: 69 % 
of these aneurysms originate from the carotid artery [1, 2, 
6–20]. Less common are intrasellar aneurysms which can 
be contiguous with the tumor, non-contiguous or incorpo-
rated into the tumor [6, 14–16, 21]. Usually, aneurysm is 
detected at the same time as pituitary tumor, and adequate 
treatment tactics are developed taking this fact into ac-
count. Sometimes both the tumor and the aneurysm are 
diagnosed due to aneurysm rupture which can lead to hemor
rhage into the tumor, nasal bleeding, formation of carotid-
cavernous fistula, or subarachnoid hemorrhage in cases of 

destruction of the base of the skull structures by the tumor 
[22–27]. Somatotropinomas and prolactinomas are fre-
quently associated with aneurysms [1–6]. The latter com-
prise about 40 % of all pituitary adenomas, and the treat-
ment of choice for them are dopamine agonist therapy (in 
particular, cabergoline 1.8 %) with effectiveness of about 
80 % [28]. Among complications of conservative treatment 
with prolactin are cerebrospinal fluid rhinorrhea, pulmo-
nary fibrosis, constrictive pericarditis [29–31].

We describe 2 clinical cases of development of aneu-
rysms of the cavernous segment of the internal carotid 
artery (ICA) after successful conservative treatment with 
prolactin. The true causes of these aneurysms are un-
known. We have not encountered articles describing this 
combination and discussing possible partial destruction of 
the vascular wall by the tumor in the location of the aneu-
rysm.

https://creativecommons.org/licenses/by/4.0/
mailto:ichernov@nsi.ru
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Female patient K., 65 years old, since 2009 have been 

receiving cabergoline at maximal dose 2 mg / week due to giant 
prolactinoma (baseline serum prolactin level 289,656 mIU / L 
(40–530)) diagnosed due to headaches and visual impairment 
(OD (oculus dexter) – finger counting, OS (oculus sinister) – 
0.9; field of vision: OD – in the narrow field in the nasal part, 
central vision impaired, OS – narrowing in the temporal part 
for all colors) (Fig. 1).

In 4 months after the start of prolactinoma treatment, 
serum prolactin level normalized (410 mIU / mL) and the tu-
mor became smaller. In 2013, tumor regressed almost com-
pletely, secondarily empty sella formed, visual acuity im-
proved to 0.6 on the right and 0.7 on the left with normal field 
of vision (Fig. 2).

In 2019 (the whole previous year the patient took caber-
goline and was followed up at the place of residence) at routine 
MRI exam, endo-supra-laterosellar lesion interpreted as 

Fig. 1. Magnetic resonance imaging of the brain of patient K. before the start of therapy with dopamine agonists in frontal (a), axial (b) and sagittal (c) 
projections. An invasively growing pituitary tumor of large size is determined

a b c

Fig. 2. Magnetic resonance tomograms of the brain of patient K. 4 years after the start of cabergoline therapy in sagittal (a), axial (b) and frontal (c) projections

a b

c



182

НЕЙРОХИРУРГИЯ
2’

 2
02

3

Том 25  Volume 25 
Russian Journal of Neurosurgery

Fr
om

 p
ra

ct
ic

e 

Fig. 3. Magnetic resonance tomograms of the brain of patient K. from 2019 in frontal (a), axial (b) and sagittal (c) projections. Determined by endo
supralaterosellar formation

a b c

Fig. 4. Giant aneurysm of the cavernous segment of the right ICA detected 
in patient K.: a–c – spiral computed tomography angiograms; d – 3D angio
graphy of the right internal carotid artery

a

b

c

dtumor progression was found, and cabergoline dose was in-
creased with normal prolactin levels in the patient (Fig. 3).

At the end of 2020, due to progressing visual impairment 
(OD – finger counting close to the face on a limited area in the 
temporal field paracentrally, OS – 0.9) spiral computed to-
mography angiography (CTA) was performed which showed 
giant aneurysm of the cavernous segment of the right ICA (Fig. 4). 
The patient was admitted to the N. N.  Burdenko Scientific 
Research Institute of Neurosurgery for endovascular treat-
ment.

Installation of a flow diverter was planned, but attempts 
at catheterization of the right ICA distally from the giant aneu
rysm were unsuccessful during two surgeries due to complex 
anatomical characteristics of the aneurysm and the artery. 
Additionally, insufficiency of collateral blood flow through the 
posterior communicating artery was observed. During conser
vative hormonal therapy with hydrocortisone after second un-
successful attempt at endovascular treatment, the patient de-
veloped acute psychosis with symptoms of delusions. Two 
weeks after stabilization of the patient’s condition, preventive 
installation of extra-intracranial bypass and ICA occlusion at 
the aneurysm level were performed (Fig. 5). After the surgery, 
the patient’s condition is satisfactory with no dynamics in neu-
rological status.

CLINICAL CASE 2
Male patient M., 58 years old, underwent MRI due to 

visual impairment and hypopituitarism which showed large 
invasively growing pituitary adenoma (Fig. 6).

Due to increased prolactin level (above 5,000 mIU / L, 
specific number unknown), patient was prescribed cabergoline 
1 mg / week with positive effect in the form of tumor shrinkage 
and serum prolactin level normalization (Fig. 7).

Since 2020 (after 13 years of continuous cabergoline the
rapy, the patient was not followed up since 2008), the patient 
has developed amaurosis on the right, and his vision on the left 
decreased to 0.6 (with correction) with loss of the temporal part 
of the field. Spiral CTA showed giant partially thrombosed 
aneurysm of the cavernous segment of the right ICA (Fig. 8).

Due to anatomic and topographic characteristics of the 
aneurysm (almost complete vascular wall dysplasia, acute 

angle of ICA branching distally from the aneurysm), recon-
structive surgery with flow diverter was not possible. Therefore, 
a decision to perform deconstructive surgery was made. Func-
tional sampling showed good development of the anterior and 
posterior communicating arteries. Deconstruction with micro-
coils was performed (Fig. 9).

On day 3 after surgery the patient was discharged in satisfac
tory condition without dynamics in the neurological status.

DISCUSSION
In both above-described cases, intrasellarly advancing 

ICA aneurysm developed after successful drug treatment  
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Fig. 5. Angiograms of the cerebral vessels of patient K.: a – the right common and external carotid arteries after extra-intracranial bypass; b, c – the right internal 
carotid artery after deconstructive surgery (occlusion with microspirals)

a b c

Fig. 6. Magnetic resonance tomograms of the brain of patient M. prior to 
cabergoline therapy in axial (a, b), frontal (c) and sagittal (d) projections.  
An invasively growing pituitary tumor of large size is determined

Fig. 7. Magnetic resonance tomograms of the brain of patient M. 3 months 
after the start of cabergoline therapy in axial (a, b), frontal (c) and sagittal (d) 
projections. There is a decrease in the size of the tumor

d
d

a ab b

c
c

of invasively growing large prolactinomas. The mechanism 
of action of dopamine agonists is based on the direct bind-
ing of the drug to type 2 dopamine receptors on lactotrophic 
tumor cells leading to inhibition of cell proliferation [32–34], 
decrease in tumor size and serum prolactin level [35, 36]. 
In 40 % of cases, pituitary adenomas, prolactinoma in par-
ticular, are characterized by invasive growth: tumors can 
grow in any direction from the sella turcica affecting the 
cavernous sinus, bones and dura mater [37, 38]. Invasion 
into the surrounding structures is dependent on such factors 
as presence of disintegrin and metalloprotease, transform-
ing tumor growth factor, vascular endothelial growth factor, 
etc. In combination, these factors theoretically create a 

possibility of tumor affecting ICA wall, which is one theory 
explaining concomitant intrasellar aneurysms and pituitary 
adenomas together with such factors as local circulatory 
stress, endocrine effects and mechanical effects [22, 39, 40]. 
In the cases presented in this article, pituitary adenoma in 
all likelihood partially destroyed ICA wall, and after tumor 
shrinkage its carcass function disappeared which led to pre
disposition for aneurysm development.

In such cases, correct interpretation of the 3D process 
in the chiasmal-sellar area is very important, as specific 
anamnesis immediately suggests drug resistance and con-
tinued tumor growth or hemorrhage into the residual tumor. 
Aneurysm can be distinguished from the tumor on MRI by 
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Fig. 8. Giant partially thrombosed aneurysm of the cavernous segment of the right internal carotid artery, detected in patient M.: a – 3D angiograms of the right 
internal carotid artery; b, c – spiral computed tomographic angiograms; d – magnetic resonance tomogram in T2 mode in axial projection

da b

c

Fig. 9. Angiogram of the right internal carotid artery after reconstructive 
surgery (microspiral occlusion)

the presence of blood flow void in T1- and T2‑weighted 
images; however, aneurysm thrombosis can complicate dif-
ferential diagnosis, and in such cases spiral CTA is recom-
mended.

Treatment tactics for intrasellar aneurysms depend on 
their size and shape. Both deconstructive surgeries in case 
of adequate collateral blood flow [26, 27, 41] and vascula-
ture-preserving surgeries in the form of coiling or installa-
tion of flow diverters if anatomical characteristics are 

permissible are possible [42]. In the above-described cases, 
selective intraoperative angiography showed practically full 
ICA dysplasia at the aneurysm level, severely unfavorable 
anatomical characteristics of the aneurysm including in-
convenient ICA branching angle distally from the aneurysm 
which did not allow to perform reconstructive surgery using 
flow diverters and led to deconstructive surgeries.

CONCLUSION
The described clinical cases allow to assume direct de-

structive effect of the tumor on the vascular wall. Two ob-
servations do not allow to confidently state if it is charac-
teristic of prolactin or can happen for any tumor with 
hormonal activity. This, in turn, once again poses the ques-
tion of the mechanism of development of aneurysms of the 
ICA cavernous segment during pituitary adenoma invasion 
into the cavernous sinus. Possibly, the structure of the walls 
of such aneurysms differ from aneurysms caused by other 
factors. Additionally, these two clinical cases allow to as-
sume the presence of thinning of ICA walls during tumor 
invasion into the cavernous sinus with absence of changes 
in ICA according to MRI and spiral CTA, which, in turn, 
increases the risk of ICA wall rupture during tumor resec-
tion from the cavernous sinus.

At this stage, it seems reasonable to perform spiral CTA 
for all patients with adenoma invasion into the cavernous 
sinus, and to take into account the possibility of ICA wall 
rupture during tumor resection from the cavernous sinus 
due to the loss of tumor carcass function, and formation of 
an aneurysm in the postoperative period.
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