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Can a Stent Retriever Damage the JET 7
Reperfusion Catheter?

J. Pearly Ti, L. Yeo, and G. Anil

ABSTRACT

SUMMARY: We encountered 2 separate instances of damage to JET 7 reperfusion catheters when they were used in conjunction
with a stent retriever during mechanical thrombectomy. On both occasions, after 1 or 2 passes with a stent retriever, we found
that the distal end of the catheter was frayed and it ballooned up on flushing with saline. This mechanical failure could potentially
lead to serious complications; hence, it should be shared with fellow neurointerventionalists.

ABBREVIATION: DAC ¼ distal access catheters

In endovascular treatment for acute ischemic stroke with large-
vessel occlusion, stent retriever thrombectomy has been the

default standard of care.1 The Cost and Medical Care of Patients
With Advanced Serious Illness in Singapore trial proved that aspi-
ration with large-bore distal access catheters (DACs) using A direct
aspiration first-pass technique (ADAPT) is equally effective and
safe.2 However, both techniques (ie, aspiration and stent retrievers)
are often used together.3 Most interesting, even in the COMPASS
trial, stent retrievers were used in 21% of patients in the aspiration-
first group and DACs were used in most of the stent retriever first-
line group.2 For all practical purposes, a DAC used in stroke throm-
bectomy is expected to be compatible for use with stent retrievers.
However, we encountered 2 separate cases of unexpected damage
to JET 7 Reperfusion Catheters with XTRA FLEX technology
(Penumbra) when they were used in conjunction with a stent re-
triever. Below are the brief reports of the 2 cases.

Incident 1
An 82-year-old woman presented with acute left hemiparesis and
an NIHSS score of 20. Her right ICA was occluded from the distal
cervical segment to the ICA termination. Intravenous rtPA was

administered, and the patient was taken for mechanical thrombec-
tomy under sedation and local anesthesia. An angiogram per-
formed with a Neuron MAX 6F 088 (Penumbra) long sheath in the
distal common carotid artery showed no antegrade flow beyond the
mid-cervical ICA (On-line Fig 1). Aspiration thrombectomy was
attempted using a JET 7 catheter introduced through the Neuron
MAX over a Velocity delivery microcatheter (Penumbra) and a
Transend 0.014-inch microwire (Boston Scientific). After 2 passes
and extraction of a large volume of thrombus, the petrous and cav-
ernous parts of the ICA were now patent, but the supraclinoid ICA
was still occluded (On-line Fig 2). At this stage, to address excessive
patient movement, sedation was converted to general anesthesia.
Next, the distal ICA occlusion was crossed with the Velocity micro-
catheter, and a 4 � 20 mm Trevo ProVue (Stryker) stent retriever
was deployed from the right M1 into the supraclinoid ICA. The
microcatheter was gently removed, while allowing the JET 7 to close
over the proximal few millimeters of the stent retriever with contin-
uous aspiration (using the ENGINE aspiration pump [Penumbra])
until there was no back flow. After 3minutes of stent dwell time,
the whole assembly (ie, the stent retriever partially corked at the dis-
tal end of the aspiration catheter and the aspiration catheter itself)
was withdrawn with continuous suction on the JET 7 as well as the
Neuron MAX (On-line Fig 3). Two passes with this technique
cleared most of the clots from the supraclinoid ICA with a small re-
sidual clot at the proximal M1-ICA termination.

At this stage, while preparing the aspiration catheter, we noted
that its distal end, approximately 15mm proximal to its tip, was
frayed. On connecting the catheter to the pressurized saline flush,
the tip of the JET 7 started to balloon (Fig 1). This damaged JET
7 was replaced with an ACE68 aspiration catheter (Penumbra),
and by means of the same technique, the procedure was com-
pleted to achieve TICI 3 reperfusion (On-line Fig 4). The total
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procedure time was 50minutes, and the time from ictus to re-
canalization was 7 hours. A postprocedural CT scan on day 4
did not show any hemorrhagic changes or new infarcts.
However, there was no significant clinical improvement in the
neurologic deficits at the 3-month follow-up with a modified
Rankin Score (mRS) of 4, starting from a baseline of 3.

Incident 2
An 88-year-old woman presented with right M1 MCA occlusion
and an NIHSS score of 12. Because she was outside the time win-
dow for intravenous thrombolysis, she was directly transferred to
the angiosuite for mechanical thrombectomy. With the intention
of using the direct aspiration first-pass technique, a JET 7 catheter
was advanced over a 3MAX (Penumbra) and Transend 0.014-
inch microcatheter-wire assembly, through a 6F Neuron MAX.
However, it could not be navigated past the ledge of the ophthal-
mic artery origin. Hence, the procedure was converted to stent re-
triever thrombectomy. A 6 � 30 mm Solitaire-2 stent retriever
(Medtronic) was deployed across the occlusion and allowed to
integrate with the clot for 4minutes. The Solitaire and the micro-
catheter were retrieved through the JET 7 with continuous suc-
tion using the ENGINE aspiration system. While we withdrew
the stent retriever, the JET 7 spontaneously advanced beyond the
ophthalmic segment of the ICA and wedged at the right M1-clot
interface. Therefore, the operator decided to completely retrieve
the Solitaire-microcatheter combination and left the JET 7 cathe-
ter in situ. The aspiration was continued for a further 3minutes
during which the aspiration tubing demonstrated slow continu-
ous movement of blood toward the canister before removal of the
JET 7. A subsequent angiogram showed TICI 3 reperfusion.
When the JET 7 was flushed to check for clots ex vivo, we noted a
similar ballooning (Fig 2) of the distal aspect of the catheter as
described in case 1.

DISCUSSION
In this report, we have described 2 instances of unforeseen
damage to the JET 7 reperfusion catheter encountered during

thrombectomy. These procedures were performed by 2 dif-
ferent operators at different institutions. Between the two,
the operators have .15 years of experience in neurointerven-
tion and have performed .250 thrombectomies using various
generations of Penumbra aspiration catheters with stent
retrievers. The thrombectomy techniques used in these 2 cases
are comparable with the steps described in published literature;
the first one was like the stent retriever–assisted vacuum-locked
extraction technique, and the conventional Solumbra technique
was used in the second case. In the Solumbra technique, a stent
retriever is placed across the clot, while a DAC is advanced to
the clot face. Subsequently, the stent retriever is pulled back into
the DAC, while negative pressure within the aspiration catheter
is preserved with pump aspiration or a negative-pressure sy-
ringe. Meanwhile, in the stent retriever–assisted vacuum-locked
extraction technique, the stent retriever is deployed with its
proximal segment within the clot and the distal segment beyond
it. Next, the DAC under suction is advanced to the clot face
with gentle traction on the stent wire until a wedged position
with the proximal end of the stent is achieved. This wedged
stent retriever–DAC assembly is pulled out as a single unit with
suction applied on the guide catheter.4 At the time of these
incidents, the JET 7 catheter with XTRA FLEX technology
had been newly introduced into our practice. The 2 events
happened 3 weeks apart. One of authors (G.A.) had used the
JET 7 uneventfully with first-pass TICI 3 reperfusion on 3
previous occasions. Similarly, the second operator (J.P.T.)
had also used the JET 7 twice for aspiration thrombectomy
with good angiographic outcomes and no adverse events.

The exact mechanism of the damage to the catheter in these
cases is not clearly understood. Pulling an unsheathed stent through
the aspiration catheter could potentially harm its integrity due to
the friction between the two. However, in the first case, even this
mechanism is not plausible because the stent retriever was pushed
out of the distal end of the catheter after removing both the catheter
and stent together as a single assembly, ie, without pulling it
through the JET 7. We did not encounter similar incidents with use

FIG 1. The JET 7 catheter used in the thrombectomy for patient 1
shows ballooning of its distal end with separation of the reinforcing
braids from the surrounding polymer. FIG 2. The damaged distal segment of the JET 7 thrombectomy cath-

eter used in patient 2 has ballooned on flushing.
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of the earlier generations of Penumbra aspiration catheters.
However, in the last 5 years, there is an ongoing race to manufac-
ture wider bore aspiration catheters with better flexibility and track-
ability, without increasing their outer diameters. Intuitively, this
pursuit could entail a certain degree of compromise on their
strength. Operators need to be cognizant of such trade-offs between
the stoutness of a catheter against its flexibility and softness, while
choosing them off the shelf. In the 2 cases reported here, the distal
end of the catheter, beyond the site of ballooning, could have frag-
mented and embolized or been retained within the patient.
Following this experience, after each pass, we closely examine these
aspiration catheters for their integrity before re-introducing them
into the cerebral circulation.
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Note

Since this report was submitted, Penumbra has issued a safety
alert about this problem.5 It states that the safety and efficacy of
the use of revascularization devices from other manufactures

with JET 7 catheter (XTRA FLEX technology) is unknown.
They also advise against injection of contrast media through
this catheter.
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