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SUMMARY
We report a case of a patient who initially presented 
with a subarachnoid haemorrhage secondary to a 
ruptured supraclinoid internal carotid artery (ICA) 
blister aneurysm. The patient was treated successfully 
with a flow diverter stent (FD) and coiling; however, 
a large aneurysm recurrence via a feeding posterior 
communicating artery (PCOM) was noted on the 1-year 
follow-up angiogram. During the retreatment, a second 
FD in the ICA resulted in insufficient aneurysm stasis. 
Therefore, the decision was made to coil sacrifice the 
PCOM via posterior circulation access. During the first 
coil deployment, the distal coil end migrated through 
the mesh of two overlapping FD into the middle cerebral 
artery. This complication was a previously unrecognised 
possibility given the composition of the FD. This case 
report aims to discuss this process as a potential 
complication during neurointerventional procedures 
using these devices.

BACKGROUND
There are multiple different types of intracranial 
aneurysms (IA), one of which is the blood blister 
aneurysm (BBA). These are defined as an aneu-
rysm with a broad base originating from a non-
branching site of the internal carotid artery (ICA) 
terminus.1 BBA is rare, accounting for 0.9%–6.5% 
of all IA and are highly prone to spontaneous 
rupture.2 3

Given their broad-based morphology, BBA is 
preferentially treated with a flow diverter (FD) to 
alter regional haemodynamics and disrupt intraan-
eurysmal flow.4 One type of FD is the Pipeline FD 
(Medtronic, Minneapolis, Minnesota, USA), which 
is made of a 75% cobalt chromium and 25% plat-
inum tungsten braided mesh.5 FD is known to offer 
safe and effective treatment of ICA aneurysms and 
demonstrates high rates of complete aneurysmal 
occlusion with low rates of adverse neurological 
events.6–10

FD is often used in concert with coil packing 
during a technique called stent-assisted coiling 
(SAC), a technique that has gained popularity in the 
treatment of wide-necked, fusiform, gigantic and 
complex IAs.11 Coils may pass through the internal 
lumen of an FD once it is deployed. However, the 
FD fibres are arranged in a compact mesh weave 
that should prevent penetration of the stent wall by 
embolisation coils. This case concerns the migration 
of a coil through two overlapping FD, a technical 
complication that to our knowledge has not been 
previously described in the neurointerventional 
literature.

CASE PRESENTATION
A previously healthy man in his 40s presented to 
hospital with a sudden-onset thunderclap headache. 
A CT scan showed subarachnoid haemorrhage, 
necessitating transfer to a nearby tertiary care 
facility to undergo further imaging and intervention 
(figure  1A). The following day a cerebral angio-
gram was conducted and a ruptured 3 mm wide 
necked left supraclinoid ICA blister aneurysm was 
found (figure 1B). Marksman 135 cm (Medtronic, 
Minneapolis) and SL-10 straight tip 150 cm 
(Stryker, Kalamazoo, Michigan, USA) microcathe-
ters were used for delivery of the FD and embo-
lisation coils, respectively. An FD Pipeline Flex 
4.75×18 mm (Medtronic) was partially deployed 
and the embolisation coils were inserted into the 
aneurysm (figure 2A,B). This was followed by the 
complete deployment of the FD in the conventional 
SAC technique (figure 3). In total, 8 Microvention 
Microplex and 10 coils (Aliso Viejo, California, 
USA) were necessary to achieve aneurysm stasis. 
Although this may seem to be an excessive number 
of coils, operators decided to deploy a larger number 
of smaller coils due to concerns about losing access 
to the aneurysm with the microcatheter. There was 
complete obliteration (Raymond-Roy class 1) with 
the FD landing zone running from the ICA terminus 
to the cavernous ICA.

A diagnostic cerebral angiogram 1 year later 
showed a 7 mm recurrence of the aneurysm 
supplied by a large posterior communicating artery 
(PCOM) (figure  4). Due to the size and rapidity 
of the aneurysm’s recurrence, it was classified as a 
dissecting aneurysm, which would explain why the 
initial treatment was ineffective. A plan was made 
to address the recurrent aneurysm with repeat FD 
insertion and potential PCOM vessel sacrifice. 
Alternatively, placing an FD within the PCA would 
have also occluded the PCOM, however, there 
was not any appropriately sized FD available at 
that time. To this effect, a Phenom 27 (Medtronic) 
microcatheter was advanced past the blister aneu-
rysm and a second Pipeline Flex 4.5×16 mm FD 
was successfully deployed within the first FD from 
the carotid terminus to the cavernous ICA, again 
covering the neck of the aneurysm. Despite the 
second FD covering the aneurysm, there was still 
insufficient aneurysm stasis. Therefore, the plan 
was to access the aneurysm from the posterior 
circulation via the feeding PCOM with a SL-10 
microcatheter and coil the aneurysm recurrence. 
Unfortunately, the microcatheter was not able to 
advance from the distal PCOM into the aneurysm 
and the decision was made to coil from that loca-
tion to occlude inflow from the distal PCOM. It 
was reasoned that this manoeuvre was safe because 
the ICA was protected by the two FDs. During 
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the deployment of the first Axium Prime 4×12 mm helical coil 
(Medtronic) distal coil migration through the mesh of the super-
imposed FD into the left M1 over a length of approximately 
3.0 cm was seen (figure 5A,B). The coil migrated quickly into the 
FD lumen, puncturing through the FD mesh as if under tension 
(figure 6A,B). The coil then began to pulsate with each heartbeat, 
confirming that it was not jailed between the FD and the vessel 
wall. Unsuccessful retrieval efforts with a microsnare resulted 
in stretching of the proximal part of the coil. To correct this, a 
third Pipeline Flex 4.75×18 mm FD was partially deployed into 
the mid-M1 segment which secured the distal migrant coil loop. 
While pulling back the FD, the coil was captured and brought 
back into the ICA terminus. The rest of the FD was then fully 
deployed, jailing the coil between the second and third FD, 
covering the aneurysm neck.

Using a microsnare, much of the coil was retrieved. A control 
angiogram demonstrated more stagnation of contrast within 
the aneurysm, and the decision was made to not reattempt the 
PCOM sacrifice as the patient had already received a large dose 
of radiation. During the removal of the instruments, a control 
run demonstrated a flow-limiting dissection from the distal V3 
to the proximal V4 segment with a growing pseudoaneurysm. A 
Pipeline Flex 5×35 mm FD was deployed covering the dissec-
tion. A control angiogram demonstrated complete recanalisation 

of the dominant left vertebral artery. A final control angiogram 
from the left vertebral artery and the left CCA did not demon-
strate any distal emboli.

OUTCOME AND FOLLOW-UP
The following day the patient developed right arm weakness and 
aphasia. Small infarcts were found within the left basal ganglia, 
frontal lobe and cerebellum. The patient made a full neurological 
recovery. Given the persistent presence of the aneurysm despite 
the placement of three FD, the patient subsequently underwent 
open surgery with successful aneurysm clipping 2 weeks later. 
The patient’s clinical condition did not change over the next 3 
years, and he continues to be well (figure 7).

Figure 1  Initial unenhanced axial CT image of the brain demonstrating diffuse SAH (A). Coronal angiographic CT image of the supraclinoid ICA 
showing a large left BBA (B—white arrow). ICA, internal carotid artery; SAH, subarachnoid haemorrhage.

Figure 2  Left AP ICA angiogram demonstrating the BBA (A, white 
arrows). Fluoroscopic AP image after a left ICA angiogram showing 
stent assisted coiling of the BBA (B). BBA, blood blister aneurysm; ICA, 
internal carotid artery.

Figure 3  Lateral fluoroscopic image post left vertebral artery injection 
demonstrating the presence of an FD within the ICA (white arrow). FD, 
flow diverter; ICA, internal carotid artery.
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DISCUSSION
Migration of embolisation coils through the mesh of an FD is a 
potentially serious complication that has not been well studied 
or indeed reported. The nominal diameter of an Axium Prime 
4×12 mm helical coil tip is 0.012 inches (305 µm). The pore 
size for the Pipeline Flex FD is a range between 200 and 300 
µm depending on the size of the vessel it is deployed within. 
Assuming the FD was deployed in a large intracranial vessel 
(ICA), allowing for the pore size to reach the maximum extent. 
This means that the coil tip is still unlikely to pass through the 
wall of the stent given that the coil is always larger than the 
pore diameter. However, if force is applied and the angle is 
optimised, the wires in the braid will move to accommodate the 
pressure imposed by the coil. In our case, the vessel contained 

two superimposed FD, which made it even more unlikely for 
migration to occur as the coil had to pass through two barriers 
in this fashion.

We propose two factors that may have contributed to this 
complication. The first is the angle of approach. When the coil 
was deployed, the microcatheter delivery system was placed at a 
90° angle from the PCOM in relation to the FD in the ICA. If the 
microcatheter had been placed at an angle away from the stent, 
as is done during most stent-jail techniques, the coil loop may 
have instead rebounded off the side of the FD. The second factor 
is support. When the coil was delivered, the microcatheter was 
near-adjacent to the FD. In this configuration, the microcatheter 
was able to stabilise the coil and keep it straight until it pene-
trated the FD. If the coil had been delivered farther away from 
the FD, it likely would have started breaking into loops which 
would have reduced the likelihood of penetration.

In conclusion, the unexpected migration of an embolisation 
coil through the wall of an FD may have serious consequences 
for patient safety. Interventionalists should be aware of this 
possibility when embolising an aneurysm adjacent to an FD, and 
if possible, select a microcatheter position that may reduce the 
risk.

Figure 4  Three-dimensional reconstruction after spin angiography 
of the left ICA demonstrating the recurrent aneurysm with a feeding 
PCOM (white arrow). The purple density depicts the location of the 
previously placed coils. ICA, internal carotid artery; PCOM, posterior 
communicating artery.

Figure 5  Lateral fluoroscopic image after a left vertebral artery 
angiogram demonstrating the final position of the coil before 
penetration into the FD (A—white arrow). A second lateral fluoroscopic 
image demonstrates the coil migration through the FD mesh into the 
ICA lumen (B—white arrow). FD, flow diverter; ICA, internal carotid 
artery.

Figure 6  AP fluoroscopic image after a left ICA angiogram (A) and a 
coronal dyna-CT image from the left ICA demonstrates further migration 
of the coil through the FD into the ICA (B). AP, anterior-posterior; FD, 
flow diverter; ICA, internal carotid artery.

Figure 7  Three-dimensional reconstruction after spin angiography of 
the left ICA showing no significant aneurysm on follow-up 3 years later. 
ICA, internal carotid artery.
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Learning points

	► A coil can migrate through the mesh wall of a flow diverter 
(FD).

	► Penetration of an FD with coils may become more likely 
when the coil is supported by a microcatheter positioned 
perpendicularly to the FD, particularly at close range.

	► An FD can be partially deployed and retracted to retrieve and 
jail a distally migrated coil loop.
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