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BACKGROUND AND PURPOSE: Mechanical thrombectomy presents today a promising alternative to
traditional stroke therapies. Our aim with this study was to evaluate the safety and efficacy of the
Catch mechanical thrombectomy device in the treatment of acute stroke and report the angiographic
results and clinical outcomes.

MATERIALS AND METHODS: We performed an analysis of 40 consecutive patients with ischemic
stroke treated with the Catch device at our academic center. Forty patients were treated with the
device: 25 with anterior circulation stroke and 15 with posterior circulation stroke. Thirty seven (92.5%)
patients received an additional treatment to aid revascularization, including 36 patients treated with
rtPA (mean dose of 35 mg).

RESULTS: The mean age was 63.5 years (range, 31–82 years; 55% men). The median NIHSS score at
presentation was 18 (range, 3–38). The mean symptom-to-procedure start time was 440 minutes
(range, 150–2637 minutes). Recanalization (TIMI 2–3) was achieved in 26/40 (65%). Symptomatic
hemorrhage occurred in 18%. Procedural complications occurred in 6 patients without clinical conse-
quences: 4 clot fragmentations and 2 vasospasms. Data were missing for 4 patients at 90 days.
Ninety-day mortality was 41%; good 90-day functional outcome (mRS, � 2) was achieved by 39%
(14/36). Good neurologic outcomes at 90 days were more frequent (56.5% versus 7.7%), and mortality
rates were lower (30% versus 61.5%) with successful compared with unsuccessful recanalization.

CONCLUSIONS: In our retrospective case series, the Catch device appears effective in achieving
recanalization and improving 90-day outcome in patients with acute ischemic stroke.

ABBREVIATIONS: BA � basilar artery; FLAIR � fluid-attenuated inversion recovery; IA � intra-
arterial; ICA � internal carotid artery; IV � intravenous; MCA � middle cerebral artery; MERCI �
Mechanical Embolus Removal in Cerebral Ischemia; mRS � modified Rankin Scale; NIHSS �
National Institutes of Health Stroke Scale; PROACT � Prolyse in Acute Cerebral Thromboembo-
lism; rtPA � recombinant human tissue plasminogen activator; SAH � subarachnoid hemorrhage;
TIMI � Thrombolysis in Myocardial Infarction; VA � vertebral artery

Endovascular mechanical thrombectomy today offers the
promise of an alternative and synergistic method of treat-

ment to thrombolysis in acute ischemic stroke. It has several
theoretic advantages, such as the ability to deliver site-specific
therapy, tailored thrombolytic dosage and delivery, extended
treatment time windows, and higher recanalization rates. It
also can be used as a rescue therapy in patients who have not
responded to IV rtPA or as a combined therapy with other
endovascular techniques. Studies report a benefit from me-
chanical thrombectomy compared with thrombolysis1 or
from combining IV rtPA pretreatment with mechanical
thrombectomy.2-5 In 2004, the Merci retriever (Concentric
Medical, Mountain View, California) was the first stroke de-
vice to be approved by the US Food and Drug Administration
and thus started the era of mechanical thrombectomy. An in-
creasing number of different mechanical thrombectomy de-
vices are currently being introduced. The Catch thrombec-
tomy device (Balt, Montmorency, France) is a self-expanding

nitinol basket that has also been used for thrombectomy with
promising results.6

In an attempt to offer an additional/alternative therapeutic
option for patients with acute ischemic stroke and a major
vessel occlusion presenting outside the IV therapeutic time
windows or with contraindications to IV fibrinolysis, the
Catch thrombectomy device was used in our academic center.
The purpose of this study was to retrospectively evaluate the
efficacy and safety of the Catch thromboembolectomy system
in a consecutive series of 40 patients with ischemic stroke
treated in our center. We present the immediate angiographic
and technical results with regard to the use of the device as well
as the clinical outcome at 3 months posttreatment.

Materials and Methods
We retrospectively reviewed 40 consecutive patients who were treated

for acute ischemic stroke and underwent mechanical thrombectomy

between September 2005 and July 2008 (34 months).

Patients were considered for mechanical thrombectomy for the

following reasons: 1) They had experienced an acute ischemic stroke

with a significant NIHSS score (ie, �7 for anterior circulation strokes

[ICA, and MCA occlusions] and no NIHSS limit for posterior circu-

lation occlusions). 2) They presented after the 3-hour time window

for IV thrombolysis but before the 6-hour treatment cutoff in anterior

circulation strokes and before 24 hours in vertebrobasilar occlusions.

3) They presented within 3 hours of symptom onset but with a sys-

temic contraindication to IV thrombolysis. 4) They presented with a
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wake-up stroke but with no changes on the FLAIR sequence for an

anterior circulation stroke or within 24 hours for stroke in the poste-

rior circulation. 5) They had MR imaging demonstrating an ischemic

lesion and thrombus in a main cerebral artery (�1.5 mm). Patients

were excluded for the following reasons: 1) They were pregnant. 2)

They presented with a seizure at stroke onset. 3) They were younger

than 18 years of age. 4) They had �50 000 platelets. 5) They had severe

hypertension (defined as systolic blood pressure �185 mm Hg or

diastolic blood pressure �110 mm Hg). 6) They had cerebral imaging

revealing intracranial hemorrhage, tumor, subacute infarct, signifi-

cant mass effect with midline shift, or a large ischemic lesion of more

than half the MCA territory.

Patients who met all clinical and radiologic criteria listed above

and for whom informed consent was obtained, underwent diagnostic

cerebral angiography. This was performed through a femoral artery

approach with the patient under general anesthesia. Patients were

selected if the angiogram showed an occlusion of the ICA (proximal

and terminal segments), MCA (including M1 or proximal M2 seg-

ments), BA, or VA. Endovascular treatment was performed under

systemic heparinization (2500-UI bolus).

All patients were treated with the Catch thromboembolectomy

system. The Catch device in the European Union is Communauté

Européenne�certified. Its use in our stroke unit for thrombectomy

was approved by the members of our multidisciplinary stroke team;

given that this was a retrospective study, no ethics approval was nec-

essary. This system consists of a self-expanding basket-like device

with a maximum diameter of 4 mm, which is fixed to a pusher wire

(Fig 1). Using standard cerebral catheterization techniques, we navi-

gated a microwire and a Vasco21 microcatheter (Balt) into the oc-

cluded vessel and passed them beyond the thrombus. A selective an-

giogram was obtained distal to the thrombus. The Catch device was

then advanced through the microcatheter and deployed distal to the

thrombus. Both the basket and the microcatheter were then simulta-

neously pulled back, engaging the thrombus and retracting it into the

guide catheter. Although the device was used without proximal bal-

loon occlusion, aspiration was performed during the Catch retrieval.

The number of attempts to retrieve the thrombus was limited to 5 per

occluded vessel. The use of treatments or devices additional to the

Catch device was left to the discretion of the interventional neurora-

diologist. These included IV or IA thrombolysis, thromboaspiration,

angioplasty, and stent placement in patients with a persisting

occlusion.

All patients were admitted to a neurointensive care or stroke unit

posttreatment. Concomitant antithrombotic therapy was not used.

No patients were treated with GIIb/IIIa inhibitors. All antiplatelet

therapies were started 24 hours after the procedure and after comple-

tion and review of the 24-hour cerebral CT for evidence of

hemorrhage.

Outcome measures included arterial recanalization according to

the TIMI scale,7 presence of symptomatic and asymptomatic hemor-

rhage, 90-day mRS, in-hospital mortality, and 90-day mortality. The

goal of thrombectomy was to achieve successful recanalization, de-

fined as TIMI grade 2 or 3. Symptomatic intracerebral hemorrhage

was defined as a homogeneous area of hemorrhage on CT, with neu-

rologic deterioration defined as an increase in NIHSS of �4 points.

Intracerebral hemorrhages were also classified radiologically accord-

ing to the Berger scale.8 Favorable outcome was defined as a 90-day

mRS score of 0 –2.

Results
During the study period, 40 consecutive patients with acute
ischemic stroke met the inclusion/exclusion criteria listed
above and underwent urgent cerebral angiography and
thrombectomy with the Catch system. The Catch was the
unique device used for thrombectomy in our center during
this period.

The mean age of the cohort was 63.5 years (range, 31– 82
years), with 55% men and 45% women (22 men, 18 women).
Target clot sites were the anterior circulation in 25 (62.5%)
and the posterior circulation in 15 (37.5%) patients. Occluded
arteries included the MCA in 16 patients (40%), the ICA in 9
patients (22.5%), the BA in 14 patients (35%), and the VA in 1
patient (2.5%).

The overall pretreatment NIHSS score was 18 (range,
3–38) with a score of 17 (range, 9 –23) for anterior circulation
and 21 (range, 3–38) for posterior circulation occlusions. A
score of 38 was assigned when NIHSS was performed on se-
dated patients.

For the 40 patients with stroke, the mean time from symp-
tom onset to procedure start was 440 minutes (7 hours and 20
minutes). Three patients presented within 3 hours of symp-
tom onset but had a systemic contraindication for IV rtPA.

Overall, successful recanalization (TIMI 2–3) occurred in
65% (26/40). More specifically, TIMI 3 was achieved in 32.5%
(13/40), and TIMI 2, in 32.5% (13/40). Recanalization by tar-
get vessel location was MCA 69% (11/16), ICA 44% (4/9), BA
71% (10/14), and VA 100% (1/1), with a poor rate for the ICA
but a good rate for the posterior circulation.

All patients included in this study were treated with the

Fig 1. The Catch retriever with the self-expanding basket fixed to a pusher wire (arrow).
Courtesy of Balt Extrusion, Montmorency, France.
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Catch thromboembolectomy system. The average number of
passes of the device was 2 (range, 1–5). Thirty-seven patients
(92.5%) received an additional treatment to aid revasculariza-
tion: IV or IA rtPA in 90% (36/40), thromboaspiration by the
catheter in 10% (4/40), angioplasty in 30% (12/40), and stent
placement for residual stenosis in 10% (4/40). Of the 3 pa-
tients treated with the Catch device alone, 2 had contraindica-
tions to rtPA and 1 demonstrated complete recanalization at
the end of the mechanical embolectomy (Fig 2). Among the 36
patients who received rtPA, 5 received IV alone (14%); 26, IA
(72%); and 5, both IV and IA (14%). Among the 10 patients
who received IV rtPA, 4 received it before and 6, after mechan-
ical thrombectomy. Thirty-one received IA rtPA in an attempt
to treat residual thrombus following thrombectomy. The
mean dose of rtPA was 35 mg (range, 10 –50 mg).

Procedural complications occurred in 6 (15%) patients
without clinical consequence, including 4 clot fragmentations
with distal embolism and 2 vasospasms treated by an IA infu-
sion of nimodipine. There were no cases of procedure-related
ischemia in a new vascular territory and no vessel dissections
or perforations.

All patients except 1 underwent CT at 24 hours to assess
hemorrhage. Symptomatic hemorrhage occurred in 7 of the

39 patients (18%). One of the 7 patients had a subdural hema-
toma with mass effect, 5 patients had intraparenchymal hem-
orrhage and 1 had an SAH and an intraparenchymal hemor-
rhage. Of these 6 patients with intraparenchymal hemorrhage,
4 had large hematomas with mass effect (parenchymal hema-
toma type 2) contributing to the death of the patients. Overall
6 of the 7 patients with symptomatic hemorrhage died.
Asymptomatic hemorrhage occurred in 12 patients (31%):
One of these hemorrhages was an SAH, and none were paren-
chymal hematoma type 2.

In our cohort, 4 patients were lost for follow-up after the
in-hospital period. Overall, good 90-day functional outcome
(mRS, 0 –2) was achieved in 14 patients (14/36, 39%). This
outcome occurred in 13 recanalized patients and 1 nonrecana-
lized patient (56.5% versus 7.7%). Good outcome occurred in
41% of patients who experienced ischemia in the anterior cir-
culation (9/22), and in 36% in the vertebrobasilar territory
(5/14). The overall in-hospital mortality rate was 37.5%, with
a rate of 32% when the stroke involved the anterior circulation
(8/25) and 47% for vertebrobasilar occlusion (7/15). The 90-
day mortality rate was 41% (15/36). Among the 11 deaths
(73%) due to neurologic causes, 8 occurred within 6 days; the
causes included brain edema, cerebral hemorrhage, and stroke

Fig 2. A 75-year-old man with left-sided weakness (NIHSS score, 18) who presented to our stroke unit and underwent MR imaging at 1.5 hours after symptom onset. A, Diffusion-weighted
imaging sequences demonstrate an acute right MCA infarct involving mainly the right basal ganglia. B, Initial angiogram obtained 3 hours after the onset of his symptoms confirms a right
MCA occlusion. C and D, After 4 passes with the Catch device, complete recanalization is achieved without additional treatment needed. At 90-day follow-up, he had an NIHSS score
of 3 with an mRS score of 2.
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recurrence. Favorable neurologic outcome at 90 days was as-
sociated more with successful vessel recanalization compared
with unsuccessful recanalization (56.5% versus 7.7%), as were
lower mortality rates (30% versus 61.5%). Overall outcome is
presented in the Table.

Discussion
In this study, we report an overall successful recanalization
rate (TIMI 2–3) in 65% of patients treated with Catch and
adjunctive therapy. The Catch device was used alone in 3 pa-
tients, with successful recanalization achieved in 2 of them.
These results are comparable with available data from the
PROACT II9 and Multi MERCI trials,10 which demonstrated
66% and 68% recanalization rates of TIMI 2 and 3, respec-
tively. Moreover, the recanalization rates observed in a recent
meta-analysis performed by Rha and Saver11 included 53 stud-
ies and 2066 patients. The authors reported spontaneous re-
canalization (24.1%), IV thrombolysis (46.2%), IA thrombol-
ysis (63.2%), combined IV/IA thrombolysis (67.5%), and
mechanical treatment (83.6%). The predominant mechanical
therapy used in the series was intracranial angioplasty.

A number of devices are currently commercially available
for mechanical thromboembolectomy. In a recent study com-
paring the performance of 5 different embolectomy systems,
by using an in vitro pulsatile flow model, the Merci, Catch, and
Phenox (Phenox, Bochum, Germany) retrievers were equally
able to mobilize and remove most thrombi, whereas the In-
Time and Attractor (Boston Scientific, Natick, Massachusetts)
devices achieved only a partial thrombus removal at best and
with considerable difficulty during initial thrombus penetra-
tion and placement of the device.12

To improve thrombus retrieval, we used the Catch in asso-
ciation with other endovascular treatment or IV rtPA (37/40
patients, 92%). The most frequent additional treatment was
IV and/or IA rtPA (36/40, 90%), with a mean dose of 35 mg.
Other therapies included thromboaspiration, angioplasty, and
stent placement. In our cohort, 35% of patients received at
least 3 treatments; mostly, these were patients with carotid
artery (7/9 of the total treated carotid arteries, 77%) and ver-
tebrobasilar artery occlusions (6/15, 40%), and 1 patient with
MCA occlusion (1/16, 6%). In the Multi MERCI trial,10 48
patients (29.3%) received IV rtPA before intervention, and 57
patients, intraprocedural IA lytics. Treatment with the re-
triever alone resulted in successful (TIMI 2–3) recanalization
in 55% of treatable vessels and in 68% after adjunctive therapy
(IA rtPA, mechanical). As in other studies,13,14 in our cohort,
several attempts were necessary to achieve recanalization, with
an average number of 2 passes (range, 1–5). As with all devices,
time is required for preparation of the device before re-use.

This was estimated to be on the order of 5–10 minutes for the
Catch device.

Our overall 90-day good functional and mortality rates
were 39% and 41%, respectively. In the PROACT II,9 MERCI,3

and Multi MERCI10 trials, the good clinical outcome rates
were 40%, 27.7%, and 36%, respectively. Among our 23 pa-
tients who were revascularized, 13 made a significant recovery
(defined as 90-day mRS score of 0 –2). In contrast, among the
13 patients not revascularized, only 1 made a significant recov-
ery. As in the MERCI3 and Multi MERCI10 trials, we report
higher good neurologic outcomes at 90 days (56.5% versus
7.7%) and lower mortality rates (30% versus 61.5%) with suc-
cessful compared with unsuccessful recanalization. This
strong correlation between vessel recanalization and favorable
outcome was further highlighted in the previous meta-analy-
sis,11 which concluded that good functional outcomes at 3
months were more frequent in recanalized versus nonrecana-
lized patients (odds ratio, 4.43), 3-month mortality was re-
duced in recanalized patients (odds ratio, 0.24), and rates of
symptomatic hemorrhagic transformation did not differ be-
tween the 2 groups.

Patients treated in the NINDS,15 PROACT II trial,9

MERCI,3 and Multi MERCI10 trials had mortality rates of
12.5%, 25%, 43.5%, and 34% respectively. In our cohort, the
mortality rate of 41% is comparable with the Merci rate and
could be explained by the longer window for treatment and
the inclusion of most patients with posterior circulation
strokes. Our patients were included up to 6 hours if they had a
stroke in the anterior circulation and up to 12 hours if they had
a stroke in the posterior circulation. A stroke involving verte-
brobasilar arteries occurred in 37.5% of our patients in com-
parison with 10% and 8% in the MERCI3 and Multi MERCI10

trials, respectively. The mortality rate observed in our study
varied considering the target clot sites: anterior circulation,
32%; posterior circulation, 47%. In a pooled analysis of the
patients with BA occlusion enrolled in the MERCI3 and Multi
MERCI10 trials treated with the Merci retriever within 8 hours
after symptom onset, recanalization occurred in 21 of 27
(78%) patients, mortality was 44%, and favorable outcomes
(mRS score, 0 –3) were seen in 41%.16 In this report, the failure
to recanalize and the presence of coma on presentation were
associated with higher mortality rates, whereas thrombus lo-
calization in the distal third of the BA, compared with the
proximal and/or middle portions of the BA, was associated
with a lower mortality rate. In our population of vertebrobasi-
lar artery occlusions, we report successful recanalization
(TIMI 2–3) in 73%, mortality in 47%, and favorable outcome
(mRS score, 0 –3) in 50%. Thus, no relation between mortal-
ity, revascularization, or coma on presentation was found.

Our rate of symptomatic hemorrhage (18%, 7/39) was
higher compared with previously reported rates for the Na-
tional Institute of Neurological Disorders and Stroke
(6.4%),15 PROACT II (10%),9 MERCI (7.8%),3 and Multi
MERCI trials (9.8%).10 The outcome for patients that devel-
oped hemorrhagic complications was unfavorable with an
mRS�2 of 94% and death of 70% at 90 days. Six patients
presented with symptomatic hemorrhages and 4 (10%) devel-
oped parenchymal hematomas type 2. Two SAHs occurred in
our cohort, both associated with intraparenchymal hemor-
rhage. In neither case was vascular perforation or contrast ex-

NIHSS, recanalization, and outcome in our patients

Overall Outcome
Baseline NIHSS score (median) 18
Revascularization 65%
Favorable outcome (90-day)

mRS score �2 39%
NIHSS score improved from baseline by �10 points 32%

Mortality (90-day) 41%
Symptomatic hemorrhage 18%
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travasation observed during the procedure. We hypothesize a
possible revascularization cause for our SAHs, though an in-
timal damage etiology cannot be excluded. SAH was also a
recognized complication of the MERCI trial but was consid-
ered a result of vascular perforation.3

Among the common complications of the retrieval, we ob-
served 4 thrombus fragmentations with distal embolization
without procedure-related ischemia in a new vascular terri-
tory, even if we did not use balloon protection or aspiration.
All devices produced micro- and macrofragments during
thrombus penetration and retrieval. It has been demonstrated,
in an animal model,13,14 that the Catch device increased the
risk of vessel wall irritation significantly and the number of
distal embolic events compared with Merci (40% versus 10%)
or Vasco35 retrieval (Balt). In the study by Liebig et al,12 the
Phenox retriever had a superior performance in terms of pre-
venting distal embolization because it was able to capture most
of these clot fragments. Embolization can be considerably re-
duced by using proximal balloon occlusion and aspiration
during retrieval.

This study is a consecutive retrospective study with inher-
ent limitations by design. Therefore, our results should be
considered as preliminary. In our center, the techniques and
timing of mechanical clot disruption are still evolving, given
our acquired experience and considering the results of the
European Cooperative Acute Stroke Study III trial.17

Conclusions
In our early experience with the Catch retriever, it appears
an efficient recanalization device in patients with acute
stroke who are either ineligible or have failed to recanalize
following rtPA therapy. Using an additional treatment,
which was, in most cases, a low mean dose of rtPA, we
achieved a high rate of successful recanalization, which is
comparable with available data, even in cases of BA or ICA
occlusion. Here, good clinical outcome was comparable
with available data despite high rates of mortality and
symptomatic hemorrhage. Techniques and devices con-
tinue to evolve, and randomized clinical trials are needed to

demonstrate that endovascular mechanical embolectomy
improves patient outcome in acute ischemic stroke.
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