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Until now, 9 cases of an association of a posterior inferior cerebellar artery (PICA) aneurysm
with the persistent primitive hypoglossal artery (PPHA) have been reported. We reported
a case of a ruptured PICA aneurysm associated with the PPHA, which was successfully
treated by intravascular embolization using inflation of an endovascular occlusion balloon
in the proximal artery to stabilize the microcatheter tip. A 19-year-old woman presenting
headache and mild consciousness disturbance was admitted to our hospital. Head com-
puted tomography (CT) showed a subarachnoid hemorrhage in the interpeduncular cistern.
Right common carotid angiography revealed an aneurysm with a maximum diameter of
3.7 mm at the proximal PICA, which was fed from the common carotid artery (CCA) through
the internal carotid artery (ICA) and the PPHA and the vertebral artery. During coil emboliza-
tion, a pulsatile fluctuation of the microcatheter tip caused by the minimum curvature of
the proximal arterial route from the aorta to the PPHA made the continuation of the coil
embolization difficult. Then, we inflated an occlusion balloon in the PPHA to stabilize the
microcatheter tip, and the coil embolization was performed under the blank roadmap flu-
oroscopy. The aneurysm disappeared completely with the preservation of the PICA on the
postoperative angiogram. A case of ruptured PICA aneurysm with proximal PPHA, which
was successfully embolized with the assist of a proximal occlusion balloon inflation. When
the pulsative movement of a microcatheter tip made coil embolization difficult, this tech-
nique could be useful.
© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
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Introduction

Persistent primitive hypoglossal artery (PPHA), which is a per-
sistent anastomosis of the internal carotid-vertebrobasilar
artery system, is found in 0.027%-0.29% [1,2] of the general
population. A reported rate of association of PPHA with vas-
cular malformations or subarachnoid hemorrhage (SAH) was
27% [3]. During cerebral aneurysm embolization, a micro-
catheter tip is sometimes unstable to conduct the emboliza-
tion when the arterial route to the aneurysm has minimum
curvature. We report a case of successful embolization of a
ruptured posterior inferior cerebellar artery (PICA) aneurysm
associated with PPHA by using inflation of an endovascular
occlusion balloon in the proximal artery to stabilize a fluctu-
ating microcatheter tip due to a minimum curvature route to
the aneurysm.

A 19-year-old woman who suffered from headaches and
mild consciousness disturbance was admitted to our hospital.
Head computed tomography (CT) showed SAH in the interpe-
duncular cistern (Fig. 1A). A right common carotid angiogram
revealed an aneurysm with a maximum diameter of 3.7 mm
in the proximal of PICA just distal to the junction with the ver-
tebral artery, which was supplied by the internal carotid artery
(ICA) through PPHA (Fig. 1B-F). Embolization of the aneurysm
was planned with a single catheter technique using a guiding
catheter and a microcatheter (Figs. 2 A and B). A microcatheter
(SL-10 microcatheter, Stryker, Kalamazoo, MI) was introduced
into the aneurysm through a guiding catheter (6Fr Fubuki 90
cm, Asahi Intecc, Aichi, Japan) located in the common carotid

artery (CCA), the ICA and the PPHA. Fluctuation of the micro-
catheter tip in the aneurysm, which synchronized with the ar-
terial pulsation, led to the failure of continuation of the proce-
dure. To minimize the arterial movement of the microcatheter
tip, we inflated an occlusion balloon (Scepter XC 4 mm x 10
cm occlusion balloon, Micro Vention TERUMO, Tustin, CA) in
the PPHA, which fixed the microcatheter by compression of
the microcatheter against the arterial wall (Fig. 2C). Heparin
of 3000 units was administered intravenously, then active clot-
ting time (ACT) was maintained for longer than 250 seconds.
After the inflation of the occlusion balloon, the fluctuation of
the microcatheter tip was remarkably reduced. Immediately
after the introduction of the microcatheter into the aneurysm,
the occlusion balloon was inflated, then framing using a coil
(Target 360 soft 3 mm x 6 cm, Stryker, Kalamazoo, MI) without
detachment was performed. Immediately after the occlusion
balloon was deflated, the microcatheter tip became unsta-
ble. Then, the balloon was inflated again. To avoid the micro-
catheter movement for the safer procedure, we performed coil
embolization during inflation of the occlusion balloon. While
special attention was paid to keeping additional coils within
the aneurysm-neck-side initial flame coil under roadmap
guide fluoroscope, sufficient embolization using additional 5
coils ([Target 360 soft 3mmx6cm (Stryker), arget 360 ultra
2.5mmx4cm (Stryker), Target 360 nano 2mmx3cm (Stryker),
Target 360 nano 1.5mmx2cm (Stryker), Target helical nano
1.5mmx2cm (Stryker]) was able to be performed. The inflation
time of the occlusion balloon was 6 minutes and 26 seconds.
Postembolization angiography revealed the disappearance of
the aneurysm with the preservation of the PICA (Fig. 2D). Mag-

Fig. 1 - (A) A head computer tomogram showing thin subarachnoid hemorrhage in the interpeduncular cistern. (B) A frontal
view of right internal carotid angiogram showing PPHA (a white arrow) and an aneurysm (an arrowhead) in the proximal to
the PICA. (C) A lateral view of the right internal carotid angiogram. (D) A three-dimensional digital subtraction angiogram of
right internal carotid artery (lateral view). (E) The maximum intensity projection axial image of a right internal carotid
angiogram. (F) A image of the roentgen showing a guidewire through the CCA, ICA, and PPHA, which indicates minimum
curvature of the artery. The white arrows indicate the guidewire. The CCA to the PPHA is almost straight.
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Fig. 2 - (A/B) A 3-dimensional digital subtraction angiogram of right common carotid artery (Working projection) An
aneurysm with a maximum diameter of 3.7 mm is observed proximal to the PICA (white arrowhead). The white arrow
indicates PPHA. (C) An image of the roentgen showing embolization is performed with the microcatheter stabilized while
inflation of occlusion balloon in the proximal PPHA to stabilizing the microcatheter. (D) A postoperative right common

carotid angiogram (lateral view) showing the disappearance of the aneurysm. The PICA (a white arrowhead) is well
delineated. The white arrow indicates PPHA.

netic resonance (MR) imaging showed no cerebral infarction.
After the operation, she completely recovered, and her postop-
erative course was uneventful. A follow-up MR angiogram 4-
years after treatment showed no recurrence of the aneurysm.

Discussion

As for aneurysms associated with PPHA, 53% of the reported
aneurysm was located in the posterior circulation, and the
PPHA-basilar artery (31.4%) was the most common location
[4]. Ten cases of ruptured PICA aneurysms associated with
PPHA have been reported, including the present case (Table 1)
[5-13]. Five males and 5 females with a mean age of 28.7+14.
years (mean+ standard deviation[SD]). The mean maximum
diameter of the aneurysms was 5.9+2.9 mm (meanx+ SD). The
aneurysms were treated by clipping in 5 patients, coiling in 3,
both clipping and coiling in one, the remaining one underwent
conservative treatment because of her poor clinical condition.

A mechanism of the pulsative movement of the micro-
catheter tip in the present patient was suspected as the fol-
lowings: Arterial pulsation was directly transmitted from the

aorta to the PPHA because of the minimum curvature of the
approach route from the aorta through the CCA and the ICA to
the PPHA due to anatomical characteristics of the PPHA and
the patient’s young age; A small resistance between the ar-
terial wall and the microcatheter due to the straightness of
the approach route also caused the movement of the micro-
catheter. Usually, during embolization of cerebral aneurysms,
the guiding catheter and microcatheter are stabilized by the
resistance between the arterial wall at the bending sites and
the catheter. A case of a ruptured PICA aneurysm associated
with PPHA, in which endovascular embolization was termi-
nated before completion because of the pulsative movement
of the microcatheter tip, has been reported. The patient under-
went clipping of the aneurysm in the chronic period [7]. Using
balloon-guiding catheters to control the blood flow during coil
embolization is a well-none procedure [14]. To the best of our
knowledge, this case report is the first to document inflation of
an endovascular occlusion balloon in a proximal artery to sta-
bilize a microcatheter during coil embolization. The use of an
inflated endovascular occlusion balloon in a proximal artery
led to blood flow control as well as microcatheter stabilization
by direct compression of the microcatheter against the arterial
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Table 1 - Cases of persistent primitive hypoglossal artery - posterior inferior cerebellar artery ruptured aneurysm.

Author Age/sex WENS grade Aneurysm size Premature rupture Treatment mRS at discharge
Tsugu et al. [6] 42/F 1 4 mm No clipping 1
Yamamoto et al. [9] 33/M 111 8 mm No clipping 6
Duffill et al. [13] 10/M 11 10 mm Yes clipping 0
Huynh-Le et al. [10] 47/M I n.a No clipping 0
Kobayashi et al. [12] 49/F I n.a No clipping 0
De Blasi et al. [5] 22/M I 8.5 mm No coiling n.a
Ohta, et al. [11] 42/F \% 5.7 mm No coiling 0
Varvari et al. [8] 15/F \Y n.a - 6
Ishi et al. [7] 38/F I 1.8 mm Yes clipping coiling 2
Present case 19/M II 3.7 mm No coiling 0

WENS, World Federation of Neurosurgical Societies; mRS, modified Rankin Scale.

wall. The difficulty of confirmation of the aneurysmal configu-
ration and the parent artery using contrast medium injection
under fluoroscopy is a major problem of this technique. A pre-
cise first flaming coil placement around an aneurysmal neck
is key to overcome this shortcoming. Then the following coils
should be placed within the flaming coil around the aneurys-
mal neck under blank load map fluoroscopy to preserve the
parent artery patency.

Conclusion

We report a case of a ruptured PICA aneurysm associated with
PPHA. In case of pulsative fluctuation of a microcatheter tip
due to minimum curvature of the proximal arterial route, in-
flation of an occlusion balloon in the proximal artery could
lead to stabilizing the microcatheter tip by both compressions
of the microcatheter against the arterial wall and arterial flow
control.

Patient consent

Informed consent was obtained from the family of the patient
described in this report. The patient was a minor at admission,
therefore, informed consent was obtained from her family.
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