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T-Stent or Half T-Stent-Assisted  
Embolization of Wide-Necked  
Aneurysms at the Internal Carotid- 
Posterior Communicating Artery  
Bifurcation
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Objective:  We report the usefulness and pitfalls of coil embolization using the T or half T-stent technique for aneurysms 
located at internal carotid artery-posterior communicating artery (ICA-P-com) bifurcation in which the neck is wide and 
the P-com must be kept patent due to it being the fetal-type with a hypoplastic P1 segment.
Case Presentations:  Two cases were treated using the T-stent technique and two were treated using the half T-stent 
technique. The average age of the patients was 70.3 years and all were females. One aneurysm ruptured. The average size 
of aneurysms and neck was 12 mm and 8.5 mm, respectively, in the T-stent group, and 7.4 mm and 6.7 mm, respectively, in 
the half T-stent group. An S- or pigtail-shaped microcatheter (MC) was used to navigate into the P-com. Stent deployment was 
successful in all the cases. Retreatment was required in one case treated using the T-stent technique due to major recurrence.
Conclusion:  T or half T-stent-assisted coil embolization can be an alternative endovascular treatment method for wide-
necked ICA-P-com aneurysms in which the P-com must be kept patent due to it being the fetal-type with a hypoplastic 
P1 segment.

Keywords▶ � coil embolization, T-stent technique, half T-stent technique, internal carotid posterior communicating artery 
bifurcation, wide-necked aneurysms

Introduction

Endovascular treatment of wide-necked aneurysms at the 
internal carotid artery-posterior communicating artery (ICA-
P-com) bifurcation is difficult if a fetal-type P-com arises 

from the dome and is accompanied by a hypoplastic P1 
segment because the P-com must be kept patent. Recently, 
embolization has been performed using different stent- 
assisted techniques for similar wide-necked aneurysms.1–4) 
In addition to the T-stent technique that we employ,5–7) there 
are reports of treatment using the Y-configuration8–10) or 
other stenting techniques.11,12)

T-stenting is a technique for neck formation by stenting 
the parent artery and a branching artery without overlap-
ping of the stents to treat bifurcation-type wide-necked 
aneurysms (Fig. 1A and 1B). On the other hand, half 
T-stenting is a technique used when the neck of the aneu-
rysm can be covered with a single stent placed via the 
branching artery. We call this method the half T-stent tech-
nique because it involves part of the T-stent technique 
(Fig. 1C and 1D).

We report four cases of ICA-P-com aneurysms that 
were difficult to treat for the above reasons, and treated 
them using the T-stent or half T-stent technique.
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Case Presentations

Patients
Four patients with ICA-P-com aneurysms were treated by 
embolization using the T-stent or half T-stent technique at 
our hospital or related hospitals.

Results (Table 1)
The T-stent and half T-stent techniques were applied to two 
patients each. The patients were all females with a mean 
age of 70.3 (58–78) years. The two aneurysms treated by 
T-stenting were detected by chance. Of the two patients 
treated by half T-stenting, one presented with oculomotor 
nerve palsy and the other had a ruptured aneurysm. The 
mean aneurysm and neck sizes of the lesions treated by 
T-stenting were 12 (12, 12) mm and 8.5 (8.9, 8.0) mm, and 
those of the lesions treated by half T-stenting were 
7.4 (7.2, 7.6) mm and 6.7 (6.3, 7.0) mm, respectively. To 
secure the P-com, the catheter was shaped into an S or pig-
tail shape. All stents were the Neuroform Atlas (NF) 
(Stryker, Kalamazoo, MI, USA). For T-stenting, NF and 
low profile visualized intraluminal support device 
(LVIS) blue (Microvention TERUMO, Tustin, CA, USA) 
were placed in the ICA in one patient each. Securing of the 
P-com and stenting were successful in all patients, and the 
patency of the P-com was maintained. In addition, no 
perioperative complications, including those accompanied 
by exacerbation of neurological findings, were noted. The 
mean follow-up period was 6.3 (1–12) months. The out-
come immediately after embolization was neck remnant 
(NR), but one patient treated by T-stenting with placement 
of the NF in the ICA developed recurrence and was 
retreated.

Representative case: T-stent technique
Case 1: The patient was a 72-year-old woman in whom an 
unruptured aneurysm with a maximum diameter of 12 mm 
was detected by chance. The lesion increased in size and 
was suspected to adhere to the anterior choroidal artery 
(Fig. 2A–2C).
Treatment: Dual antiplatelet therapy (DAPT) was initiated 
2 weeks before embolization. A 6-Fr. intermediate catheter 
was inserted to the IC petrous portion via an 8-Fr. guiding 
catheter placed in the IC. An Excelsior SL-10 (Stryker) 
was inserted through the aneurysm to the distal part of the 
middle cerebral artery (MCA) and an S-shaped Headway 
17 (Microvention TERUMO) was inserted into the P-com 
(Fig. 2D). An Excelsior SL-10 was inserted into the Ta
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(Fig. 3D and 3E). The stent was deployed and surgery was 
ended in a state of NR (Fig. 3F). The patient was discharged 
without complication and no recurrence has been noted for 
6 months after surgery, but blepharoptosis was not improved.

In Case 4, as craniotomy was rejected, embolization was 
performed by the double catheter technique on the day of 
onset, but patency of the P-com was unable to be main-
tained. Therefore, with sufficient informed consent from the 
family, stent-assisted embolization following DAPT loading 
was performed on the same day. This treatment was approved 
by the Advanced Novel Medical Technology/Unapproved 
Novel Medical Devices Evaluation Committee and ethical 
review board of our hospital (approval No.: 01-22, 
F2019C88). Although postoperative re-rupture was not 
observed, the patient eventually died due to severe sub-
arachnoid hemorrhage 26 days after surgery.

None of the patients developed thrombotic or hemor-
rhagic complications. Although the follow-up period was 
not long, there has been only one case of recurrence at 
present and no subsequent recurrence was noted after 
retreatment.

Discussion

T-stent-assisted embolization was reported to be effective 
for bifurcation-type wide-necked aneurysms.5–7) At our 
hospital, indications for endovascular treatment for cere-
bral aneurysms using T-stenting or half T-stenting are lim-
ited to wide-necked lesions that have inoccludable 
branching vessels arising from the aneurysm and are diffi-
cult to treat by direct surgery or other techniques. Further-
more, T-stenting is considered if the neck cannot be 
covered sufficiently by half T-stenting. The sites to which 
this technique can be applied include the ICA-P-com, bas-
ilar tip, basilar artery-superior cerebellar artery, and ante-
rior communicating artery.

aneurysm via another 5-Fr. guiding catheter placed in the 
proximal part of the IC. An NF 4.5 × 30 mm was deployed 
in the ICA via the MCA, and fixed without deploying the 
stump of the stent and with the catheter retracted to prevent 
the stent from sliding into the aneurysm during surgery. 
An NF 3.5 × 21 mm was inserted to the P-com and deployed 
to the neck, fixed similarly without deploying the stump, 
and intraaneurysmal embolization was performed after 
assessing the state of stent deployment by cone-beam 
CT (Fig. 2E). Then, the stent on the ICA side and that on 
the P-com side were deployed, and surgery was ended 
in a state of NR (Fig. 2F). The patient was discharged 
without complication, but coil compaction was noted 
6 months after surgery (Fig. 2G) and re-embolization was 
performed using an additional LVIS blue after 1 year due 
to exacerbation. No recurrence was noted for 1 year there-
after (Fig. 2H).

In Case 2, intraaneurysmal embolization was performed 
using a similar procedure by placing an LVIS blue 
4.5 × 23 mm in the ICA via the MCA and an NF 3.5 × 21 mm 
in the P-com. There has been no recurrence for 6 months 
after surgery.

Representative case: Half T-stent technique
Case 3: A 78-year-old woman with an unruptured aneu-
rysm with a maximum diameter of 7.2 mm presenting with 
blepharoptosis (Fig. 3A and 3B).
Treatment: DAPT was initiated 2 weeks before emboliza-
tion. A 6-Fr. intermediate catheter was inserted to the ICA 
petrous portion via an 8-Fr. guiding catheter placed in the 
ICA. A Headway 17 in a pigtail shape was inserted to the 
P-com (Fig. 3C) and an Excelsior SL-10 was inserted into 
the aneurysm. In the P-com, an NF 4.0 × 21 mm was 
deployed to the neck and fixed without deploying the stump, 
and intraaneurysmal embolization was performed after 
assessing the state of stent deployment by cone-beam CT 

Fig. 1  T-stent technique and half T-stent technique for wide-necked 
aneurysms of the bifurcation. (A) Schema showing the partial deploy-
ment of two stents in the parent artery and other branch. (B) Schema 
showing full deployment of the stents without overlapping after partial 

or full coil embolization. (C) Schema showing partial deployment of 
the stent through the non-main branch of the bifurcation. (D) Schema 
showing full deployment of the stent without bridging of the parent 
artery after partial or full coil embolization.

A B C D
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the strategy of placing a stent expected to have flow- 
diverting effects, such as an LVIS blue, or a stent that has 
properties to straighten the vessel and move the inflow 
zone such as the Enterprise 2 (Johnson & Johnson, Rayn-
ham, Miami, FL, USA). Half T-stenting is selected for 
aneurysms with a maximum diameter of ≤9 mm when it is 

Half T-stenting is used to reduce the neck size and is not 
expected to provide flow-diverting effects. Therefore, 
although large aneurysms with a maximum diameter of 
≥10–12 mm may be occluded by coil embolization, the risk 
of recurrence is high and T- or Y-stenting should be consid-
ered. For large aneurysms, it is also important to consider 

Fig. 2  (A) Reconstructed 3D-RA of the right ICA. The unruptured 
aneurysm was located at the right ICA-P-com. Adhesion of the ante-
rior choroidal artery to the aneurysmal wall was predicted (arrow), 
(B, C) DSA of the right ICA (working angle). (D) Image before and after 
S-shaped MC deployment. (E) Cone-beam CT after stent deployment 
(arrow: ICA, Neuroform Atlas 4.5 × 30, arrowhead: P-com, Neuroform 

Atlas 3.5 × 21). (F) DSA just after embolization. The aneurysm was 
obliterated with a small NR. (G) DSA 6 months after the initial emboli-
zation demonstrated recurrence of the aneurysm. (H) DSA just after 
retreatment (additional stent deployment and coil embolization). 
3D-RA: 3D-rotational angiography; ICA-P-com: internal carotid 
artery-posterior communicating artery; NR: neck remnant

A B C
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position of stent deployment becomes difficult. Therefore, 
it is necessary to measure the distance from the branch that 
serves as a marker by digital subtraction angiography 
(DSA) before guiding the MC and determine the position 
of deployment of the distal end. In stent deployment, 
irrespective of the stent type, we use 21-mm-long stents to 
prevent slipping if the vessel is markedly tortuous. We use 
the NF in all patients for stenting of bifurcated vessels. The 
NF is disadvantageous in that it cannot be resheathed, but 
it can be deployed by a simple procedure consistently even 
in curved parts, has an excellent affixation to vessels, and 
exhibits minimal shrinking. Therefore, adjustment of the 
position of its proximal end is not difficult unless it is ini-
tially deployed at the wrong site. Although resheathable 
and easily deployable stents, such as the LEO Baby (Balt, 
Montmorency, France), are available overseas, if the Enter-
prise 2 is used among the stents available in Japan, a large 

judged that the branching vessel and the neck can be pre-
served by stenting, and that coil embolization can be 
performed safely without using other adjuvant techniques.

The use of multiple stents was reported to increase 
thromboembolic complications,8–10) but it may cause less 
thrombotic complications than the X- or Y-stent technique 
because of less overlapping of stents.5,13) However, the 
angle of bifurcation is often sharp, and considerable skill is 
required in stent deployment to guide a microcatheter 
(MC) and adjust the position of the stent tip. In particular, 
if a branching vessel arises from the dome, as in the present 
case, securing the vessel is difficult. However, securing the 
periphery becomes possible by estimating the shape of the 
MC by 3D imaging and shaping the stent into a pigtail or 
S shape. Adjustment of the position of the distal end is 
highly important in stenting, but as the vessel is stretched 
after guiding of the MC, accurate determination of the 

Fig. 3  (A, B) DSA (working angle) and reconstructed 3D-RA of the 
right ICA. The unruptured aneurysm was located at the right ICA-P-
com. (C) Images before and after navigation of the pigtail-shaped 
MC. (D) Cone-beam CT after stent deployment (arrow: P-com, Neu-
roform Atlas 4.0 × 21) and MC navigation (arrowhead). (E) Images 

after introduction of the first coil followed by stent deployment (arrow: 
P-com, Neuroform Atlas 4.0 × 21). (F) DSA just after embolization. 
The aneurysm was obliterated with a NR. 3D-RA: 3D-rotational angi-
ography; ICA-P-com: internal carotid artery-posterior communicat-
ing artery; MC: microcatheter; NR: neck remnant
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