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Background-—Recent randomized controlled trials show benefit of thrombectomy for large vessel occlusion in stroke. Real-world
data aid in assessing reproducibility of outcomes outside of clinical trials. The Trevo Retriever Registry is a multicenter,
international, prospective study designed to assess outcomes in a large cohort of patients.

Methods and Results-—The Trevo Registry is a prospective database of patients with large vessel occlusion treated with the Trevo
device as the first device. The primary end point is revascularization based on modified Thrombolysis in Cerebral Infarction score
and secondary end points include 90-day modified Rankin Scale, 90-day mortality, neurological deterioration at 24 hours, and
device/procedure related adverse events. Year 2008 patients were enrolled at 76 centers in 12 countries. Median admission
National Institutes of Health Stroke Scale was 16 (interquartile range, 11–20). Occlusion sites were internal carotid artery (17.8%),
middle cerebral artery (73.5%), posterior circulation (7.1%), and distal vascular locations (1.6%). A modified Thrombolysis in
Cerebral Infarction 2b or 3 was achieved in 92.8% (95% CI, 91.6, 93.9) of procedures, with 55.3% (95% CI, 53.1, 57.5) of patients
achieving modified Rankin Scale ≤2 at 3 months. Patients meeting revised 2015 American Heart Association criteria for
thrombectomy had a 59.7% (95% CI, 56.0; 63.4) modified Rankin Scale 0 to 2 at 3 months, whereas 51.4% treated outside of
American Heart Association criteria had modified Rankin Scale 0 to 2. 51.4% (95% CI, 49.6, 55.4). Symptomatic intracranial
hemorrhage rate was 1.7% (95% CI, 1.2, 2.4).

Conclusions-—The Trevo Retriever Registry represents real-world data with stent retriever. The registry demonstrates similar
reperfusion rates and outcomes in the community compared with rigorous centrally adjudicated clinical trials. Future subgroup
analysis of this cohort will assist in identifying areas of future research.

Clinical Trial Registration-—URL: https://www.clinicaltrials.gov. Unique identifier: NCT02040259. ( J Am Heart Assoc. 2018;7:
e010867. DOI: 10.1161/JAHA.118.010867.)

Key Words: endovascular treatment • stroke, ischemic • thrombectomy

S troke is the second-leading cause of death after ischemic
heart disease and causes 9% of all deaths globally. In the

United States, it is the fifth-most common cause of death,
with �795 000 strokes occurring per year. Up to 87% of
strokes are ischemic in nature and secondary to embolic or
thrombotic etiologies.1 Intravenous thrombolysis with tissue
plasminogen activator has traditionally been the first line of
treatment in patients presenting within 4.5 hours of onset of
stroke symptoms. However, recent multicenter, randomized,
controlled trials have demonstrated that selected patients
with large vessel arterial occlusions are found to have higher
recanalization rates and better outcomes when intravenous
thrombolysis with tissue plasminogen activator is used in
conjunction with mechanical thrombectomy (MT).2–7

The Trevo stent retriever (Stryker Neurovascular) is a third-
generation mechanical thrombectomy device used to incor-
porate and remove arterial thrombus in patients. The Trevo
device was found to be superior to the Merci device in a
randomized controlled trial, the Trevo 2 trial.8 The Trevo
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device was also the most frequent device utilized in the MR
CLEAN (Multicenter Randomized Clinical Trial of Endovascular
Treatment for Acute. Ischemic Stroke in the Netherlands)
randomized clinical trial, which established the clear superi-
ority of thrombectomy over medical treatment alone within
6 hours of symptoms onset.2 Trevo was also the only device
allowed in the DAWN (Diffusion Weighted Imaging [DWI] or
Computerized Tomography Perfusion [CTP] Assessment With
Clinical Mismatch in the Triage of Wake Up and Late
Presenting Strokes Undergoing Neurointervention) trial, which
showed a large benefit for thrombectomy in properly selected
patients treated within the 6- to 24-hour time window.9

However, enrollment criteria were clearly defined in these
trials. The Trevo Retriever Registry is a prospective, real-world
registry that captured data from sites that performed
thrombectomy based on their local protocols. This cohort
represents the largest data set on patients undergoing MT
with a stent retriever as the first-line device.

Materials and Methods
The registry was approved by the institutional review board at
each site with enrolled patients or their designee providing
written informed consent within 7 days of the procedure. The
Trevo Retriever Registry, funded by Stryker Neurovascular, was
designed and led by a steering committee including academic
investigators and representatives of the sponsor. Site inves-
tigators gathered the data using the case report forms while
the sponsor performed database monitoring and maintenance.
The academic authors had unrestricted access to the data,
performed the data analysis with the primary and the
independent study statisticians, and attest to the integrity of
the trial and the completeness and accuracy of the reported

data. The data, analytical methods, and study materials can be
made available to other researchers for purposes of repro-
ducing the results or replicating the procedure. Because of the
sensitive nature of the data collected for this study, requests
to access the data set from qualified researchers trained in
human subject confidentiality protocols may be sent to Stryker
Neurovascular at ryan.shields@stryker.com.

The Trevo Retriever Registry is an international, multicenter,
prospective, open-label, registry of patients who underwent MT
for large vessel occlusion (LVO) with the Trevo stent retriever
as the initial device. The registry was designed to capture data
on 2000 patients at 76 sites in 12 countries. Pretreatment
imaging and other entry criteria were based on the protocols at
each individual center. Each site was encouraged to consec-
utively enroll patients in whom the Trevo device was used as
first-line therapy. Patients could not be enrolled if they were in
a confounding clinical trial or another device was used as the
first-line treatment. Enrollment in the registry began November
11, 2013 and ended May 1, 2017. The registry protocol was
amended March 26, 2015 to include central adjudication
imaging core lab to provide additional data validation and
integrity to site-reported data and included 1599 of the 2008
patients. Retrospective image collection was prohibited per
protocol. Each site had data-monitoring visits by the sponsor as
well as an independent clinical research organization in order
to enhance data integrity.

Baseline demographic information, pretreatment modified
Rankin Scale (mRS), adverse events, discharge National Insti-
tutes of Health Stroke Scale (NIHSS), and 90-day mRS were
collected by the sites. The mRS was obtained in person or by
telephone by a certified examiner at each site. A central imaging
core lab adjudicated the site of vessel occlusion, pre- and post-
treatment modified Thrombolysis in Cerebral Infarction (mTICI)
score, pretreatment Alberta Stroke ProgramEarly CTScore, and
post-treatment imaging for hemorrhagic complications. The
primary end point was final angiographic revascularization
success as graded by the mTICI score. Secondary end points
include neurological deterioration at 24 hours as defined by a 4-
point or greater increase in NIHSS, device- and procedure-
related adverse events, 90-day mRS, and 90-day mortality.

All subjects in whom informed consent was obtained and
in whom the Trevo Retriever was deployed through the
microcatheter was considered enrolled in the intention-to-
treat analysis. If a patient’s 90-day mRS was not available, the
last available mRS from either discharge or day 30 was
carried forward for purposes of analysis. No imputation was
performed for missing data on the mTICI.

Statistical Analysis
Patient baseline characteristics and procedural data were
analyzed and represented using frequency, mean, SD, and

Clinical Perspective

What Is New?

• The Trevo Retriever Registry is a large, multicenter,
international prospective study showing the real-world
usage of stent retriever technology before, during, and after
randomized trials for thrombectomy in an extended time
window.

• The Trevo Retriever Registry shows similar outcomes in
terms of revascularization and clinical outcomes to those
achieved in randomized clinical trials.

What Are the Clinical Implications?

• In the real-world, operators are performing thrombectomy
outside of guidelines to help patients with distal occlusions,
posterior circulation occlusions, and extended time frames
with good results.
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median. In comparing 2 groups, the t test or Wilcoxon sum test
was utilized for continuous variables and Fisher’s exact test for
dichotomous variables. Clopper–Pearson CIs were con-
structed for inferences of key outcomes. Uni- and multivariate
logistic regression was performed on the intention-to-treat
cohort to identify predictors of good outcome. Stepwise
selection using score chi-squre statistics. P value for enter is
0.05, and P value for stay is 0.05. In patients with missing 90-
day mRS, last observation carried forward was utilized. These
analyses were performed with SAS software (version 9.4; SAS
Institute Inc, Cary, NC).

Results
A total 2008 patients were enrolled during the enrollment
period from 76 centers internationally. Of the 2008 subjects
that became the intention-to-treat population, 1365 (68%) were
enrolled in the United States whereas 643 (32%) were enrolled
at international sites: Canada, Czech Republic, France, Ger-
many, Hungary, Italy, Korea, Singapore, Spain, Switzerland, and
Thailand. Mean age of this cohort was 68.3�14.4 years (range,
19–99). Table 1 summarizes baseline demographic informa-
tion and pretreatment imaging and clinical characteristics.

Mean presenting NIHSS was 15.5�6.8, and the median
was 16 (interquartile range, 11–20). One thousand forty-one
(52.3%) patients received intravenous thrombolysis with
tissue plasminogen activator before intervention, and the
median baseline Alberta Stroke Program Early CT Score was 8
(interquartile range, 7–9). Baseline imaging used to select
patients for treatment was a computed tomography (CT)
angiography and/or CT perfusion in 69.8% of patients (1398
of 2002), magnetic resonance imaging of the brain in 13.4%
(269 of 2002), and noncontrast CT only in 16.7% (335 of
2002). The vast majority of patients had a baseline mRS of 0
to 1 (85.6%). Table 2 summarizes angiographic and procedu-
ral variables for the patient cohort. Most patients had clots
located in the proximal middle cerebral artery distribution,
with 1096 (54.7%) in the M1 and 375 (18.7%) in the M2. The
occlusion site was the intracranial internal carotid artery in
356 patients (17.8%). One hundred forty-three patients (7.1%)
had thrombus located in the vertebrobasilar circulation
(including vertebral artery, basilar artery, and posterior
cerebral arteries), with the remaining occlusions involving
the anterior cerebral artery (0.5%) and the more-distal middle
cerebral artery branches (1%).

Mean procedure duration time was 59.0�36.7 minutes
(range, 8–286). Type of anesthesia was split between
conscious sedation in 977 (48.7%) patients and general
anesthesia in 870 (43.3%) whereas in 8% local or no
anesthesia was reported.

A balloon guide catheter was used with the first pass in
50.6% of patients (1004 of 1983) whereas an intermediate

guide catheter was used in 48% of patients (952 of 1983). The
Trevo 4920 or 4930 was the first device used in 68.4% (1341
of 1960) of patients whereas the 6925 and 3920 were used
in 17.3% (340 of 1960) and 14.2% (279 of 1960), respectively.
Mean number of passes with any thrombectomy device,
including Trevo, was 2.0�1.4 (range, 1–12). Mean number of
passes with the Trevo device was 1.7�1.0 (range, 1–10).
Distal emboli were observed in 374 of 2002 (18.7%), with 46 of
1997 (2.3%) having emboli to new vascular territories.

Table 3 summarizes the safety outcomes and hemorrhagic
complications related to the procedure. Access-site compli-
cations requiring surgical treatment or blood transfusion
occurred in 0.3% (6 of 2008; 95% CI, 0.1, 0.7). A total of 9
device malfunctions were reported in the Trevo Retriever
Registry over the course of the study. None of the reported
device malfunctions were associated with an adverse event.

The overall mortality rate within 48 hours of procedure
was 0.6% (12 of 2008; 95% CI, 0.3, 1.1). Neurological
deterioration within 48 hours postprocedure occurred in 4.8%
(97 of 2008; 95% CI, 3.9, 5.9) patients, and 2.4% (49 of 2008;
95% CI, 1.8, 3.2) of procedures reported a procedure- or
device-related adverse event. Symptomatic intracranial hem-
orrhage, as defined by ECASS III (European Cooperative Acute

Table 1. Baseline Patient Characteristics

Characteristic Intention to Treat (n=2008)

Age, y (mean�SD) 68�14

Sex: female 51.8% (1041/2008)

Atrial fibrillation 36.1% (722/2000)

Diabetes mellitus 23.8% (477/2002)

Coronary artery disease 22.2% (443/1999)

Congestive heart failure 14.2% (285/2002)

Baseline glucose >150 mg/dL 24% (446/1859)

Prestroke mRS

0 70.9% (1372/1972)

1 14.7% (290/1972)

2 7.6% (151/1972)

3 4.1% (80/1972)

4 2.1% (42/1972)

5 0.5% (10/1972)

Baseline NIHSS (mean�SD) 15.5�6.8 (1991)

IV t-PA delivered 52.3% (1041/1990)

Pretreatment ASPECTS (core lab adjudicated)*

0 to 5 13.4% (176/1309)

6 to 10 86.6% (1133/1309)

ASPECTS indicates Alberta Stroke Program Early CT Score; IV, intravenous; mRS,
modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale; t-PA, tissue
plasminogen activator.
*Imaging Corelab implemented after protocol AB. Data not available for AA subjects.
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Stroke Study III) criteria, occurred in 1.7% (34 of 2008; 95%
CI, 1.2, 2.4) of patients.

The primary end point of the study (site-reported reperfu-
sion success defined by mTICI score ≥2b was achieved in

92.8% (1863 of 2008; 95% CI, 91.6, 93.9) of patients, with
mTICI 2b or mTICI 3 in 36.4% and 56.4%, respectively.
Incomplete reperfusion grade 2a was achieved in 4.7% (94 of
2008; 95% CI, 3.8, 5.7) of patients and minimal-to-no
reperfusion TICI 0 to 1 in 2.5% (51 of 2008; 95% CI, 1.9,
3.3) of patients. For available imaging, distribution for
centrally adjudicated mTICI was: mTICI 0 to 1: was 3.3% (52
of 1599; 95% CI, 2.4, 4.2); grade 2a: 15.1% (242 of 1599; 95%
CI, 13.4, 17.0); grade 2b: 67.5% (1080 of 1599; 95% CI, 65.2,
69.8); and grade 3: 14.1% (225 of 1599; 95% CI, 14.1, 15.9).
The breakdown for discharge location was as follows: home
with or without home care (36.7% [699 of 1903 patients]);
inpatient rehabilitation (31.7% [602 of 1903 patients]); and
nursing home (7.5% [143 of 1903 patients]).

The secondary end point of the study was 90-day clinical
outcomes with a good clinical outcome defined as mRS 0 to 2,
which was achieved in 55.3% (1104 of 1997; 95% CI, 53.1,
57.5) of patients. Excellent outcome (mRS 0–1) was achieved
in 40.7% (814 of 1997; 95% CI, 38.6, 43.0). Ninety-day
mortality was 14.0% (280 of 2008; 95% CI, 12.5, 15.5) of
patients.

In univariate analysis, many baseline characteristics were
correlated with good outcome. Once adjusting in a multivari-
ate analysis (Table 4), significant predictors of good outcome
(90-day mRS 0–2) included age (crude odds ratio [cOR], 0.97;
95% CI, 0.95, 0.98) per year, diabetes mellitus (cOR, 0.55;

Table 2. Procedural Characteristics

ITT (n=2008)

Time to arterial puncture (hours)*

Mean�SD 7.1�9.5 (1992)

0 to 3 24% (478/1992)

3 to 6 44.1% (879/1992)

6 to 8 9.6% (191/1992)

>8 22.3% (444/1992)

Procedure time (min)

Mean�SD 59.0�36.7 (1996)

Range 278 (8–286)

Anesthesia

General anesthesia 43.3% (870/2008)

Conscious sedation 48.7% (977/2008)

Other 8% (161/2008)

Clot hemisphere location

Right 45.4% (912/2008)

Left 49.2% (987/2008)

Basilar 5.4% (109/2008)

Clot location

Vertebrobasilar 7.1% (143/2002)

ACA-A1 0.1% (3/2002)

A2 0.4% (8/2002)

ICA 17.8% (356/2002)

MCA-M1 54.7% (1096/2002)

M2 18.7% (375/2002)

M3 1% (21/2002)

Suspected stroke etiology

Cardioembolic 56% (1122/2004)

Large artery atherosclerosis 9.6% (193/2004)

Cryptogenic 27.6% (554/2004)

Other determined etiology 6.7% (135/2004)

No. passes of Trevo retriever(s)

Mean�SD 1.7�1.0 (2002)

Range (Min–Max) 9 (1–10)

No. of passes of all thrombectomy device(s)

Mean�SD 2.0�1.4 (2004)

Range (Min–Max) 11 (1–12)

ACA indicates anterior cerebral artery; ICA, internal carotid artery; ITT, intent to treat;
MCA, middle cerebral artery.
*Time last seen normal to arterial puncture.

Table 3. Safety Outcomes

ITT (n=2008)

Vessel dissection 0.6% (13/2008)
[95% CI, 0.3, 1.1]

Vessel perforation 0.6% (13/2008)
[95% CI, 0.3, 1.1]

In vivo breakage 0% (1/2008)
[95% CI, 0.0, 0.3]

Access-site complication requiring
surgical treatment or blood transfusion

0.3% (6/2008)
[95% CI, 0.1, 0.7]

Emboli to new territory 2.3% (46/1997)
[95% CI, 1.7, 3.1]

Neurological deterioration within 48 hours 4.8% (97/2008)
[95% CI, 3.9, 5.9]

Procedure- or device-related
SAEs within 48 h

2.4% (49/2008)
[95% CI, 1.8, 3.2]

Symptomatic ICH (ECASS III
definition) within 48 hours

1.7% (34/2008)
[95% CI, 1.1, 2.4]

48-hour all-cause mortality 0.6% (12/2008)
[95% CI, 0.3, 1.1]

90-d all-cause mortality 13.9% (280/2008)
[95% CI, 12.5, 15.5]

Numbers reflect counts of patients, as opposed to counts of events. ECASS III indicates
European Cooperative Acute Stroke Study III; ICH, intracranial hemorrhage; ITT, intention
to treat; SAE, serious adverse event.
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95% CI, 0.38, 0.81), prestroke NIHSS (cOR, 0.92; 95% CI,
0.90, 0.94) baseline Alberta Stroke Program Early CT Score
(cOR, 1.22; 95% CI, 1.11, 1.34), baseline blood glucose (cOR,
0.97; 95% CI, 0.95, 1.00), and procedure time (cOR, 0.99; 95%
CI, 0.99, 0.99).

Age >80 years was a negative predictor of outcome.
Admission NIHSS was significantly higher in the octogenarian
cohort (15 versus 17.3; P<0.001). Significantly fewer octo-
genarians were discharged to home (36.6 versus 16.4%;
P<0.001). The 90-day mortality was significantly higher in the
≥80 group (27.2% versus 9.6%; P<0.001). Good outcomes
were noted in 62.2% of <80-year-old patients versus 33.7% in
≥80-year-olds (P<0.001). Excellent outcomes were only
observed in 23.3% of octogenarians versus 46.5% (P<0.001)
in the younger group.

The real-world data provided the opportunity to evaluate a
substantial number of patients treated per American Heart
Association (AHA) guidelines, but also those outside the
guidelines. Table 5 compares patients who were treated
based on AHA guidelines in comparison with outside of the
guideline patients. This variable could not be derived in 102
patients, typically because the time last seen well was not
reported. There were no differences in TICI 2b/3 reperfusion
between the 2 groups (92.8% versus 92.1%; P=0.595), but the
90-day mRS 0 to 2 was significantly higher in the AHA group
compared with the non-AHA (59.7% versus 52.5%; P=0.002),
respectively.

Discussion
Recent randomized controlled trials, demonstrated that MT in
addition to best medical treatment (including intravenous

thrombolysis with tissue plasminogen activator, if applicable)
was superior to best medical treatment alone when applied in
properly selected patients.2–6 Previous trials predominantly
enrolled patients with anterior LVO up to 6 hours from
symptom onset and found substantial clinical benefit in early
neurological recovery and long-term functional outcomes.2–6

The HERMES (Highly Effective Reperfusion Evaluated in
Multiple Endovascular Stroke Trials) collaborators performed
a meta-analysis of the first 5 randomized MT trials utilizing
stent retrievers, and found that the number of patients
needed to treat to positively impact 1 patient was only 2.6.7

Based on these results, the AHA published guidelines that
supported the use of MT for patients with LVO of the M1
middle cerebral artery or internal carotid artery terminus if
treated under 6 hours with an Alberta Stroke Program Early
CT Score ≥6 as level of evidence IA.10

Table 4. Adjusted Odds Ratios, mRS 0 to 2 Compared With
mRS 3 to 6

Odds Ratio Coefficient SE P Value

1-y increment
in age

0.97 [0.95–0.98] �0.04 0.01 <0.001

Diabetes mellitus 0.55 [0.38–0.81] �0.59 0.20 0.002

Preprocedure mRS 0.45 [0.36–0.55] �0.81 0.11 <0.001

Preprocedure NIHSS
(per point
increment)

0.92 [0.90–0.94] �0.08 0.01 <0.001

Baseline ASPECTS 1.22 [1.11–1.34] 0.20 0.05 <0.001

Procedure time, min 0.99 [0.99–0.99] �0.01 0.00 <0.001

10-unit increment
in glucose, mg/dL

0.97 [0.95–1.00] �0.03 0.01 0.032

Stepwise selection using score chi-square statistics. P value for enter is 0.05, and P
value for stay is 0.05. ASPECTS indicates Alberta Stroke Program Early CT Score; mRS,
modified Rankin Scale; NIHSS, National Institutes of Health Stroke Scale.

Table 5. Clinical Assessment and Efficacy Outcomes,
Stratified by AHA/Non-AHA

Non-AHA (n=1192) AHA (n=711) P Value

Preprocedure NIHSS

Mean�SD 14.9�7.4 (1192) 16.7�5.5 (711) <0.001*

Median
(Q1–Q3)

15 (9–20) 17 (13–20)

Range
(Min–Max)

40 (0–40) 31 (6–37)

Prestroke mRS

0 64.3% (766/1192) 81.6% (580/711) <0.001*

1 12.7% (151/1192) 18.4% (131/711)

2 12.3% (147/1192) 0% (0/711)

3 6.4% (76/1192) 0% (0/711)

4 3.5% (42/1192) 0% (0/711)

5 0.8% (10/1192) 0% (0/711)

Postprocedure
modified
TICI ≥2b

92.8% (1106/1192) 92.1% (655/711) 0.595†

90-day mRS
0 to 2

52.5% (623/1186) 59.7% (422/707) 0.002†

90-day mRS

0 20.1% (238/1186) 23.9% (169/707) <0.001*

1 18.9% (224/1186) 20.2% (143/707)

2 13.6% (161/1186) 15.6% (110/707)

3 12.1% (144/1186) 14% (99/707)

4 13% (154/1186) 13.7% (97/707)

5 5.1% (61/1186) 3.7% (26/707)

6 17.2% (204/1186) 8.9% (63/707)

AHA indicates American Heart Association; mRS, modified Rankin Scale; NIHSS, National
Institutes of Health Stroke Scale; TICI, Thrombolysis in Cerebral Infarction.
*Wilcoxon rank-sum test.
†

Fisher’s exact test.
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The Trevo Registry provides real-world data on the results
of MT in the community allowing for comparisons to recent
randomized clinical trials. The results demonstrate that MT is
being performed safely and with similar outcomes and
reperfusion rates. Overall, 55.3% of patients achieved an
mRS of 0 to 2 at 90 days with a mTICI 2b/3 reperfusion rate
of 92.8%. The symptomatic hemorrhage rate was in line with
recent studies at 1.7% and an overall mortality rate of 14%.
The therapy was being offered more broadly than the AHA
guidelines, with 62.6% of patients treated outside of the 2015
guidelines. The Trevo Stent-Retriever Acute Stroke (TRACK)
Registry11 retrospectively evaluated self-reported data in 634
patients who underwent MT with the Trevo device. The
investigators found 90-day mRS≤2 of 54.3% in patients
meeting AHA guidelines and 47.9% in all comers.11

In the TREVO Registry, we found that a 90-day mRS of 0 to
2 was 59.7% in patients treated within the AHA guideline
versus 52.5% outside of the guidelines. Although, early in
enrollment, there were concerns for the absence of level 1
data in treating patients beyond 6 hours, local institutions
adopted protocols to treat patients based on imaging as
opposed to time based on previous studies showing that
similar outcomes can be achieved to patients treated under
8 hours.12–14 Similarly, there is an absence of data showing
the efficacy of MT for posterior circulation LVO, but given that
devastating outcomes occur in untreated occlusion nearly
80% of the time,15 many centers perform thrombectomy
routinely for this condition. Recent data show that MT for
basilar artery occlusions can achieve a good neurological
recovery in up to 38% of patients.16,17 In the current cohort,
there were 143 posterior circulation strokes treated with MT,
of which 74 (51.8%) had an mRS of 0 to 2 at 90 days. This
improvement in rates of good outcome relative to other
published literature is likely reflective of the previous
retrospective studies including use of older-generation tech-
nologies, such as the Merci device, in their case series.

It is important to note that this registry was completed,
and collected, before publication of the DEFUSE 3 (Endovas-
cular Therapy Following Imaging Evaluation for Ischemic
Stroke) and DAWN trials,9,18 that demonstrated efficacy of MT
in patients treated up to 16 and 24 hours, respectively, with
advanced imaging (CT perfusion or magnetic resonance
imaging). In this cohort, 69.3% of patients underwent a CT
angiography and/or CT perfusion study before MT. This
supports that, in the community, patients were being selected
based on protocols for later-presenting stroke victims.
Patients treated beyond 6 hours in this registry had a 90-
day mRS of 0 to 2 of 51.3%. This is in line with what was
reported in the DAWN and DEFUSE 3 studies.

There are significant limitations to our analysis. First, this
is a single-arm registry without a control arm, but represents a
large cohort of stent-retriever patients collected in the real

world. Second, patients undergoing thrombectomy were not
consecutively collected at each institution. Given there were
ongoing clinical trials and competitive device registries during
this time period, it would not have been feasible to achieve
consecutive patient data. Third, consent was obtained within
7 days of the procedure, and there is a potential for bias of
not enrolling patients with less-than-desirable outcomes
attributed to having to approach families after the procedure.
Fourth, 3-month mRS was reported by local sites or inves-
tigators; this evaluation could have resulted in a higher rate of
patients with a good or excellent clinical outcome. Last, there
were missing imaging data points. However, the fact that our
results are within the same range of the HERMES pooled
analysis, with similar rates of mortality (14% versus 15.3%)
and independent outcomes (55.7% versus 46%) at 90 days
despite a slightly lower stroke severity (median baseline
NIHSS 15.5 versus 17), helps minimize the concerns of
selection bias, which are inherent to the design of any
registry. Moreover, the Trevo registry had a centralized core
lab for review of angio- and radiographic imaging in order to
reduce the bias for reperfusion and hemorrhagic complication
outcomes.

Summary
The Trevo Retriever Registry is a large, prospective, real-world
registry of MT for patients with acute ischemic stroke
harboring an LVO. Outcome data suggest that the results
from clinical trials can be reproduced in the real world for
stroke over a wide range of occlusion sites, stroke severity,
time of onset, and patient comorbidities.
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