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Abstract
Background— Adjunct intraarterial (IA) thrombolysis after mechanical thrombectomy may improve distal or 
microvascular reperfusion, but randomized trial results vary by agent, dose, vascular territory, and final reperfusion 
grade.
Objectives— To assess current practice patterns, safety thresholds, clinical equipoise, implementation barriers, and 
priorities for future trials of adjunct IA thrombolysis after mechanical thrombectomy.
Methods— We conducted a descriptive cross-sectional electronic survey in May 2026 among clinicians who 
personally performed thrombectomy or were involved in acute ischemic stroke care and thrombectomy decision-
making. Thirty responses were analyzed overall and by self-reported annual thrombectomy volume. Outcomes 
included institutional and case-level use, agent and delivery practices, willingness to treat residual distal occlusion 
or no-reflow, acceptable symptomatic intracranial hemorrhage (sICH) risk, evidence interpretation, equipoise, trial 
preferences, and implementation readiness.
Results— Among 30 respondents, 25 (83.3%) practiced at comprehensive stroke centers. Although 26 (86.7%) 
reported at least occasional institutional use of adjunct IA thrombolysis, 25 (83.3%) estimated that adjunct IA throm-
bolysis was used in 10% or fewer thrombectomy cases, and only 1 (3.3%) reported routine institutional use. Alteplase 
was used by 21 of 28 respondents with agent data (75.0%). Residual distal branch occlusion was more accepted than 
no-reflow as an indication (70.0% vs 46.7%). Twenty-four respondents (80.0%) required an acceptable sICH rate 
below 5%, and 26 (86.7%) reported moderate or strong equipoise regarding adjunct IA thrombolysis after throm-
bectomy. Insufficient evidence and absent protocols were the leading institutional barriers to routine use. Routine 
use remained uncommon across thrombectomy-volume groups. Twenty-two respondents (73.3%) required a larger 
randomized trial to change practice, while 28 (93.3%) would implement treatment after demonstrated efficacy.
Conclusions— Among surveyed clinicians, adjunct IA thrombolysis was already used selectively but was not as 
standard practice. Persistent equipoise and conservative safety expectations support an enriched, stratified randomized 
trial with standardized angiographic definitions, dosing, safety monitoring, and parallel implementation planning.
Keywords— acute ischemic stroke, mechanical thrombectomy, intra-arterial thrombolysis, alteplase, tenecteplase, 
physician survey, clinical equipoise.
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decision-making. Reporting was guided by the Checklist for 
Reporting of Survey Studies and principles for web-based and 
clinician surveys.24–27 The survey link was distributed by email 
to clinicians identified through the investigators' professional 
networks, and recipients could forward the invitation to 
eligible colleagues. Responses were collected electronically 
using Jotform (Jotform Inc, San Francisco, California, 
USA) during May 2026. The analytic dataset comprised 30 
completed responses from a descriptive convenience sample. 
Because the eligible clinician denominator, unique exposure 
to reminders, and onward forwarding could not be verified, a 
conventional response rate was not calculated.

Participants and Survey Instrument
The questionnaire contained seven domains: respondent 
characteristics; familiarity with and interpretation of 
randomized trial evidence; current practice; decision-making 
for residual distal branch occlusion and no-reflow; equipoise 
and future trial design; implementation barriers; and open-
ended comments (Supplementary Table 1). The instrument 
included single-response, multi-select, matrix, and free-text 
items and is reproduced in Supplementary Appendix 1. Annual 
thrombectomy volume was categorized using the observed 
survey response categories as low (0 or 25-50 cases/year), 
mid (50-100 cases/year), or high (>100 cases/year), reflecting 
cases personally performed or managed. The trial matrix was 
worded as familiarity on a 1-5 scale; it is therefore reported 
as familiarity rather than favorability (Supplementary Table 
2). The instrument used eTICI terminology for the “already 
eTICI 3” avoidance item and modified Thrombolysis in 
Cerebral Infarction (mTICI) terminology for future-trial 
eligibility; those labels are retained as administered. Current-
practice items asked about institutional frequency of use, 
the estimated proportion of thrombectomy cases receiving 
adjunct IA therapy, the agent and dose used, and catheter-
delivery location. The use-frequency and case-proportion 
items were institution-level, whereas annual volume referred 
to cases personally performed or managed. Clinical-scenario 
items separately addressed residual distal branch occlusion 
and no-reflow without a visible residual occlusion, including 
the principal angiographic method used to assess no-reflow 
and the maximum acceptable symptomatic intracranial 
hemorrhage (sICH) rate. Future-trial items assessed eligible 
final reperfusion grade, target populations, primary endpoint, 
agent and dose, evidence required to change practice, 
willingness to implement after demonstrated efficacy, and 
preferred implementation leadership. Two open-ended 
prompts elicited respondents' current treatment philosophy 
and the questions they believed future trials should resolve.

Data Completeness and Response Handling
Each submitted record was treated as one clinician response. 
The analytic dataset retained 30 records, while item-specific 
denominators were used when a response was missing. 
Agent-use data were available for 28 respondents and the 
method of assessing no-reflow for 29; missing responses 
were not recoded as nonuse. For multi-select questions, each 
option was counted once per respondent, and the denominator 
remained the number of respondents eligible to answer the 
item. Site identifiers and invitation-level metadata were 

INTRODUCTION
Endovascular thrombectomy is standard treatment for eligible 
patients with acute ischemic stroke caused by large-vessel 
occlusion and substantially improves functional outcomes.1,2 
Angiographic reperfusion, however, is an imperfect surrogate 
for tissue recovery. Functional outcomes differ across 
expanded Treatment in Cerebral Ischemia (eTICI) grades,3,4 
and impaired microvascular reperfusion may persist even 
after apparently complete macrovascular recanalization.5–7 
Residual distal emboli, microvascular thrombi, endothelial 
swelling, capillary obstruction, and impaired collateral 
washout may contribute to persistent tissue hypoperfusion. 
These mechanisms provide a biological rationale for local 
thrombolytic therapy after thrombectomy, either as rescue 
treatment for visible distal occlusion or as an adjunct 
intended to improve tissue-level reperfusion after successful 
recanalization.

The Chemical Optimization of Cerebral Embolectomy 
(CHOICE) trial suggested a higher likelihood of an excellent 
90-day functional outcome with intra-arterial (IA) alteplase 
after successful thrombectomy.8 Subsequent randomized trials 
have evaluated tenecteplase, urokinase, and alteplase across 
anterior- and posterior-circulation occlusion populations 
and different reperfusion thresholds, with heterogeneous 
efficacy and safety findings.9–16 The studies also differed in 
prior intravenous thrombolysis use, treatment timing, dose, 
catheter position, and primary outcome definition. Pilot and 
observational data demonstrate additional variation in agent, 
dose, delivery location, and indication.17,18 Contemporary 
systematic reviews therefore support possible benefit 
in selected populations while emphasizing uncertainty 
regarding the optimal biological target, drug regimen, 
angiographic threshold, imaging phenotype, and balance 
between functional benefit and hemorrhagic risk.19–22 
An earlier survey of neurointerventionalists, conducted 
before CHOICE and subsequent randomized trials, found 
frequent but nonstandardized use of IA thrombolysis.23 To 
our knowledge, the present survey is the first to evaluate 
contemporary practice patterns after publication of multiple 
randomized IA thrombolysis trials. Clinical practice may 
evolve before definitive guideline adoption, particularly 
when an intervention can be delivered through an arterial 
catheter already in place. Selective off-label use may 
coexist with uncertainty regarding efficacy, safety, and 
patient selection. Understanding how clinicians interpret the 
emerging evidence, which scenarios they consider sufficiently 
uncertain for randomization, and what operational barriers 
would affect adoption is important for both trial design and 
implementation. We conducted a physician survey to describe 
current practice patterns, clinical decision-making, safety 
thresholds, residual equipoise, and priorities for future trials 
of adjunct IA thrombolysis after mechanical thrombectomy.

METHODS

Study Design and Reporting
We performed a descriptive cross-sectional survey of clinicians 
who personally performed thrombectomy or were involved 
in acute ischemic stroke care and mechanical thrombectomy 
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unavailable, preventing reduplication by institution and 
assessment of institutional clustering. Free-text responses 
were reviewed to contextualize the quantitative findings and 
were not treated as a qualitative dataset.

Outcomes
Prespecified descriptive outcomes included institutional use 
and estimated case-level use of adjunct IA thrombolysis; 
agent, dosing, and catheter-delivery practices; willingness to 
treat residual distal branch occlusion or no-reflow; methods 
used to assess no-reflow; patient and procedural factors 
discouraging use; acceptable sICH thresholds; interpretation 
of evidence; remaining equipoise; preferred trial populations, 
reperfusion grades, endpoints, and doses; institutional 
barriers; additional evidence required to change practice; 
and implementation willingness and leadership models. 
Current-use outcomes were distinguished from stated future 
preferences because reported practice reflects both evidence 
interpretation and local access, whereas trial-design responses 
reflect willingness to randomize under specified conditions. 
The analysis therefore did not combine these domains into 
a composite score or rank respondents according to overall 
enthusiasm for the intervention.

Statistical Analysis
Respondent-level data were audited before analysis. 
Categorical variables are presented as counts and percentages. 
Unless otherwise stated, the denominator was 30; item-
specific missing responses are identified. Multi-select items 
could total more than 100%, and each option was counted 
once per respondent. Volume-stratified results are descriptive 
because of the small convenience sample: no hypothesis 
testing, weighting, imputation, or clustering adjustment was 
performed. Open-text responses were reviewed for recurring 
themes without formal qualitative coding. Trial-familiarity 
scores were summarized by mean and median by annual 
thrombectomy-volume group. Confidence intervals and P 
values were not calculated for subgroup comparisons because 

the sample was nonprobability based and the strata were 
small.

Results

Respondent Characteristics

Thirty clinicians completed the survey. Twelve (40.0%) 
were in the low-volume group, ten (33.3%) in the mid-
volume group, and eight (26.7%) in the high-volume group. 
Vascular neurologists constituted 19 respondents (63.3%), 
neurointerventional surgeons 9 (30.0%), and other procedural 
specialists 2 (6.7%). Twenty-five respondents (83.3%) 
practiced at comprehensive stroke centers, and 13 (43.3%) 
personally performed thrombectomy (Table 1). Geographic 
location and unique institutional identifiers were not available.

Evidence Interpretation and Current Practice
Nearly half of respondents interpreted the evidence as showing 
some benefit (14/30, 46.7%), while one-third viewed the 
evidence as uncertain or mixed (10/30, 33.3%) and 3 (10.0%) 
viewed it as strongly supportive. Most respondents reported 
at least some institutional use of adjunct IA thrombolysis 
after thrombectomy (26/30, 86.7%), but reported use was 
predominantly rare (15/30, 50.0%) or selective (10/30, 
33.3%); only one respondent (3.3%) reported routine use 
(Figure 1). In estimated case-level use, 13 (43.3%) reported 
that 1%-5% of thrombectomy cases receive IA therapy, 7 
(23.3%) reported 6%-10%, 3 (10.0%) in 11%-25%, and 
1 each (3.3%) in 26%-50% and >50%. Alteplase was the 
most common agent (21/28 nonmissing responses, 75.0%), 
followed by tenecteplase (7/28, 25.0%). Delivery through a 
microcatheter positioned in the distal territory (13/30, 43.3%) 
or into the residual occlusion (11/30, 36.7%) was most 
common responses (Table 2).

Self-reported familiarity was highest for the Intra-Arterial 
Tenecteplase for Acute Stroke After Successful Endovascular 
Therapy (ANGEL-TNK) trial (mean, 4.23; median, 4.5), 

FIGURE 1:  Current practice, clinical equipoise, and implementation readiness for adjunct intra-arterial thrombolysis after thrombectomy.
Note: Bars show the percentage of all respondents (N=30). Categories are not mutually exclusive across domains.
Abbreviations: IA, intra-arterial.
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TABLE 1: Respondent and practice characteristics.

Characteristic Category n (%)

Annual thrombectomy volume Low (0 or 25-50 cases/year) 12 (40.0)

Mid (50-100 cases/year) 10 (33.3)

High (>100 cases/year) 8 (26.7)

Primary specialty Vascular neurology 19 (63.3)

Neurointerventional surgery 9 (30.0)

Other procedural specialty 2 (6.7)

Practice setting Comprehensive stroke center 25 (83.3)

Academic center 4 (13.3)

Primary stroke center with transfer capability 1 (3.3)

Role in thrombectomy Clinical care, nonprocedural 17 (56.7)

Performs the procedure 13 (43.3)

Note: Percentages use N=30. Volume refers to cases personally performed or managed. The low-volume group comprised the observed 
survey categories 0 and 25-50 cases/year.

TABLE 2: Current practice, clinical scenarios, and safety thresholds.

Domain Response distribution

Interpretation of evidence Strongly supportive, 3 (10.0%); some benefit, 14 (46.7%);uncertain/
mixed, 10 (33.3%); little benefit/possible harm, 3 (10.0%)

Institutional use Rarely, 15 (50.0%); selectively, 10 (33.3%); routinely, 1 (3.3%); never, 4 (13.3%)

Estimated cases receiving IA thrombolysis 0%, 5 (16.7%); 1%-5%, 13 (43.3%); 6%-10%, 7 (23.3%); 11%-25%, 3 (10.0%);  
26%-50%, 1 (3.3%); >50%, 1 (3.3%)

Agent used (n=28) Alteplase, 21 (75.0%); tenecteplase, 7 (25.0%)

Drug-delivery location Distal-territory microcatheter, 13 (43.3%); residual occlusion, 11 (36.7%); distal to clot 
terminus, 5 (16.7%); perforator origins, 1 (3.3%)

Residual distal branch occlusion Yes, 21 (70.0%); unsure, 8 (26.7%); no, 1 (3.3%)

No-reflow without visible occlusion Yes, 14 (46.7%); unsure, 10 (33.3%); no, 6 (20.0%)

No-reflow assessment (n=29) Delayed digital subtraction angiography washout, 20 (69.0%); parenchymal blush 
abnormality, 4 (13.8%); arterial-venous transit/venous delay, 4 (13.8%); does not assess, 
1 (3.4%)

Acceptable sICH threshold <2.5%, 12 (40.0%); <5%, 12 (40.0%); <7.5%, 3 (10.0%); <10%, 3 (10.0%)

Remaining equipoise regarding adjunct IA 
thrombolysis

Strong, 10 (33.3%); moderate, 16 (53.3%); mild, 2 (6.7%); none, 2 (6.7%)

Note: Percentages use N=30 unless an item-specific denominator is shown. 
Abbreviations: IA, intra-arterial; sICH, symptomatic intracranial hemorrhage.
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CHOICE (mean, 4.20; median, 5.0), and the Chemical 
Optimization of Cerebral Embolectomy 2 (CHOICE-2) trial 
(mean, 4.10; median, 5.0). Familiarity was lower for the 
Adjunctive Intra-Arterial Urokinase After Near-Complete 
to Complete Reperfusion for Acute Ischemic Stroke (POST-
UK) trial (mean, 3.07) and the Intra-Arterial Alteplase 
Thrombolysis After Successful Thrombectomy for Acute 
Ischemic Stroke in the Posterior Circulation (IAT-TOP) trial 
(mean, 3.03). High-volume respondents reported higher mean 
familiarity with several recent trials, including ANGEL-
TNK, CHOICE, CHOICE-2, and the Adjunctive Intra-
Arterial Tenecteplase Following Near-Complete to Complete 
Reperfusion for Large-Vessel Occlusion Stroke (POST-TNK) 
trial, but these small descriptive strata were not compared 
inferentially (Supplementary Table 2).

Clinical Scenarios, Safety Thresholds, and 
Equipoise
Twenty-one respondents (70.0%) would use IA thrombolysis 
for a residual distal branch occlusion; 8 (26.7%) were 
uncertain and 1 (3.3%) would not. For no-reflow without a 
visible residual occlusion, 14 (46.7%) would treat, 10 (33.3%) 
were uncertain, and 6 (20.0%) would not. Delayed contrast 
clearance or washout on digital subtraction angiography 
was the predominant assessment method (20/29 nonmissing 
responses, 69.0%). Twelve respondents each selected an 

acceptable sICH threshold below 2.5% or below 5%; thus, 24 
(80.0%) required a threshold below 5%. Moderate or strong 
equipoise was reported by 26 respondents (86.7%), whereas 
2 (6.7%) reported mild equipoise and 2 (6.7%) reported none 
(Figure 1 and Table 2). The remaining respondents primarily 
used parenchymal blush abnormalities (4/29, 13.8%) or 
delayed arterial-venous transit or venous-phase filling (4/29, 
13.8%); 1 respondent (3.4%) reported not assessing no-reflow. 
This distribution indicates that clinicians relied on qualitative 
angiographic interpretation rather than quantitative transit-
time mapping.

Practice patterns also varied descriptively by annual 
thrombectomy volume. Selective or routine institutional use 
was reported by 4 of 12 low-volume respondents (33.3%), 
5 of 10 mid-volume respondents (50.0%), and 2 of 8 high-
volume respondents (25.0%). Rare use was reported by 6 
low-volume respondents (50.0%), 4 mid-volume respondents 
(40.0%), and 5 high-volume respondents (62.5%). Use for 
no-reflow was reported by 6 of 12 low-volume respondents 
(50.0%), 3 of 10 mid-volume respondents (30.0%), and 5 
of 8 high-volume respondents (62.5%). These differences 
are hypothesis-generating and should not be interpreted as 
volume effects.

FIGURE 2:  Leading barriers and future trial priorities.
Note: The upper four bars show patient/procedural deterrents, the middle three bars show institutional barriers, and the lower three bars show preferred 

future trial populations. Multi-select responses could exceed 100%. 
Abbreviations: ASPECTS, Alberta Stroke Program Early Computed Tomography Score; eTICI, expanded Treatment in Cerebral Ischemia; IV, intravenous.
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TABLE 3: Factors limiting or discouraging adjunct IA thrombolysis, overall and by annual thrombectomy volume.

Factor Overall n (%) Low n=12 Mid n=10 n=8

Patient/procedural factors

Low ASPECTS 24 (80.0) 10 (83.3) 6 (60.0) 8 (100.0)

Large core on perfusion imaging 19 (63.3) 8 (66.7) 6 (60.0) 5 (62.5)

Already eTICI 3 16 (53.3) 3 (25.0) 8 (80.0) 5 (62.5)

Prior IV thrombolysis 13 (43.3) 3 (25.0) 5 (50.0) 5 (62.5)

High systolic blood pressure 12 (40.0) 4 (33.3) 4 (40.0) 4 (50.0)

Institutional factors

Insufficient supporting evidence 18 (60.0) 9 (75.0) 5 (50.0) 4 (50.0)

No institutional protocol 17 (56.7) 9 (75.0) 5 (50.0) 3 (37.5)

No neurointerventional consensus 14 (46.7) 6 (50.0) 4 (40.0) 4 (50.0)

Medicolegal concern 9 (30.0) 3 (25.0) 4 (40.0) 2 (25.0)

Concern about workflow delay 5 (16.7) 1 (8.3) 2 (20.0) 2 (25.0)

Note: Multi-select responses could exceed 100%. Descriptive volume strata were not compared inferentially. 
Abbreviations: ASPECTS indicates Alberta Stroke Program Early Computed Tomography Score; eTICI, expanded Treatment in Cerebral 
Ischemia; IA, intra-arterial; IV, intravenous.

TABLE 4: Future trial design and implementation preferences.

Domain Most selected responses

Preferred trial populations Anterior circulation, 24 (80.0%); distal emboli not reachable by catheter, 24 (80.0%); posterior 
circulation, 18 (60.0%); no prior IV thrombolysis, 14 (46.7%); no-reflow, 13 (43.3%)

Eligible final reperfusion grade mTICI 2b-3, 7 (23.3%); mTICI 2b only, 7 (23.3%); mTICI 0-2a rescue, 6 (20.0%); mTICI 2c-3, 
6 (20.0%); mTICI 2b-2c, 4 (13.3%)

Preferred primary endpoint 90-day mRS shift, 9 (30.0%); mRS 0-2, 6 (20.0%); mRS 0-1 plus EQ-5D index ≥0.8, 6 
(20.0%); mRS 0-1, 5 (16.7%); utility-weighted mRS, 3 (10.0%); imaging biomarker, 1 (3.3%)

Agent/dose for further study Tenecteplase 0.125 mg/kg, 10 (33.3%); alteplase 0.225 mg/kg, 7 (23.3%); tenecteplase 
0.0625 mg/kg, 6 (20.0%); tenecteplase 0.0313 mg/kg, 6 (20.0%); unsure, 1 (3.3%)

Evidence required to change practice Larger randomized trial showing benefit, 22 (73.3%); other safety, subgroup, imaging, or 
registry evidence, 8 (26.7%)

Implementation after demonstrated 
efficacy

Definitely, 20 (66.7%); probably, 8 (26.7%); uncertain, 2 (6.7%)

Note: Percentages use N=30. 
Abbreviations: EQ-5D, EuroQol 5-Dimension; IV, intravenous; mRS, modified Rankin Scale; mTICI, modified Thrombolysis in Cerebral 
Infarction.
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Factors Limiting Use
The most frequent patient or procedural deterrents were low 
Alberta Stroke Program Early Computed Tomography Score 
(ASPECTS) (24/30, 80.0%), large perfusion core (19/30, 
63.3%), already achieving eTICI 3 reperfusion (16/30, 
53.3%), prior intravenous thrombolysis (13/30, 43.3%), and 
high systolic blood pressure (12/30, 40.0%). The leading 
institutional barriers were insufficient supporting evidence 
(18/30, 60.0%), absence of a protocol (17/30, 56.7%), lack of 
neurointerventional consensus (14/30, 46.7%), medicolegal 
concern (9/30, 30.0%), and anticipated workflow delay (5/30, 
16.7%) (Figure 2 and Table 3). Low-volume respondents 
more often selected lack of evidence and absence of a 
protocol (9/12, 75.0% for each), whereas mid-volume 
respondents more frequently identified eTICI 3 as a deterrent 
(8/10, 80.0%).

Future Trial and Implementation Priorities
The most frequently supported future trial populations were 
anterior-circulation stroke (24/30, 80.0%), distal emboli not 
reachable by catheter (24/30, 80.0%), posterior circulation 
stroke (18/30, 60.0%), patients without prior intravenous 
thrombolysis (14/30, 46.7%), and no-reflow (13/30, 43.3%) 
(Figure 2). Preferences for final angiographic grade were 
dispersed across mTICI 2b-3 (7/30, 23.3%), mTICI 2b only 
(7/30, 23.3%), mTICI 0-2a rescue (6/30, 20.0%), mTICI 2c-3 
(6/30, 20.0%), and mTICI 2b-2c (4/30, 13.3%). The leading 
endpoint was 90-day modified Rankin Scale (mRS) shift 
analysis (9/30, 30.0%), followed by mRS 0-2 (6/30, 20.0%) 
and a composite of mRS 0-1 with EuroQol 5-Dimension index 
≥0.8 (6/30, 20.0%). Tenecteplase 0.125 mg/kg was the most 
commonly selected dose for future study (10/30, 33.3%), 
although lower tenecteplase doses and alteplase 0.225 mg/
kg also received substantial support (Table 4). Twenty-
two respondents (73.3%) required a larger randomized 
trial showing benefit to change practice. If efficacy were 
established, 20 (66.7%) would definitely implement adjunct 
IA thrombolysis and 8 (26.7%) would probably implement 
it. Open-text responses repeatedly emphasized safety, dose 
and route, final reperfusion grade, infarct core, clot location, 
imaging adjudication, and the need for adequately powered 
subgroups. Alternative endpoint preferences included mRS 
0-1 (5/30, 16.7%), utility-weighted mRS (3/30, 10.0%), and 
an imaging biomarker (1/30, 3.3%). Dose preferences were 
also distributed across alteplase 0.225 mg/kg (7/30, 23.3%), 
tenecteplase 0.0625 mg/kg (6/30, 20.0%), and tenecteplase 
0.0313 mg/kg (6/30, 20.0%), with 1 respondent (3.3%) 
uncertain.

Implementation preferences were similarly oriented 
toward shared responsibility rather than isolated operator 
discretion. High-volume respondents most often favored a 
multidisciplinary implementation team with a designated 
coordinator (5/8, 62.5%). Across the open-text responses, 
clinicians repeatedly requested clearer definitions of 
the intended treatment target, standardized imaging and 
angiographic adjudication, agent- and dose-specific safety 
data, and adequately powered analyses by final reperfusion 
grade, infarct core, vascular territory, and prior intravenous 
thrombolysis.

Discussion
In this survey of predominantly vascular neurologists and 
neurointerventional specialists, adjunct IA thrombolysis 
was familiar and available at most institutions but was 
generally reserved for selected cases. The distinction between 
institutional exposure and case-level use is important: 86.7% 
reported at least occasional institutional use, whereas 83.3% 
estimated use in 10% or fewer thrombectomy cases and only 
one respondent reported routine institutional use. Residual 
distal branch occlusion was the most accepted indication, 
whereas no-reflow generated substantial uncertainty. In 
addition, 86.7% reported moderate or strong equipoise 
regarding adjunct IA thrombolysis after thrombectomy, 
and 93.3% would implement treatment if efficacy were 
demonstrated. Together, these findings show a mismatch 
between selective real-world use, persistent equipoise, 
conservative safety expectations, and limited protocolization. 
The results update a 2019 survey of neurointerventionalists, 
conducted before the current randomized evidence base, 
which similarly found that IA thrombolysis was used in 
practice without consensus regarding administration criteria.23

The survey results should be interpreted against a rapidly 
changing evidence base. Randomized trials have differed 
in agent, dose, vascular territory, prior intravenous 
thrombolysis, final angiographic reperfusion threshold, and 
outcome definition.8–16 This heterogeneity helps explain why 
respondents simultaneously perceived a signal of benefit 
and requested a larger definitive trial. Recent meta-analyses 
have also differed according to included trials and dose 
assumptions.19–22 The survey findings therefore favor a trial 
strategy that prespecifies clinically coherent strata rather 
than treating adjunct IA thrombolysis as a single uniform 
intervention.

These findings reflect cautious optimism: the intervention 
is biologically plausible and procedural access is already 
established at the end of thrombectomy, but the risk-benefit 
balance may depend strongly on residual thrombus burden, 
infarct core, blood pressure, prior intravenous thrombolysis, 
final reperfusion grade, and the presence of true no-reflow. 
The distinction between rescue treatment for a visible distal 
occlusion and adjunctive treatment after near-complete or 
complete reperfusion is therefore important because the two 
strategies target different biological problems and may have 
different efficacy and safety profiles. For no-reflow, delayed 
contrast washout was the predominant assessment method; 
but this qualitative judgment can vary with angiographic 
technique and hemodynamic conditions. Future trials should 
prespecify an operational definition, standardize angiographic 
acquisition and timing, and use blinded core-laboratory 
adjudication, with perfusion imaging incorporated where 
appropriate.5–7

Respondents identified patient-selection concerns as the most 
prominent reasons to avoid IA thrombolysis. Low ASPECTS 
and large perfusion core were especially common deterrents, 
indicating concern about hemorrhagic transformation when 
infarct burden is substantial. The fact that already achieving 
eTICI 3 was also commonly selected suggests that some 



Journal of Vascular and Interventional N
eurology, Vol. 16

79

clinicians view adjunct IA thrombolysis primarily as a 
rescue or optimization strategy rather than as a universal 
post-reperfusion therapy. However, support was distributed 
across rescue and successful-reperfusion populations, 
from mTICI 0-2a through mTICI 2c-3, showing that no 
consensus exists regarding whether therapy should target 
incomplete macrovascular reperfusion, residual distal emboli, 
microvascular no-reflow, or all successfully reperfused 
patients. Notably, 24 of 30 respondents (80.0%) required an 
acceptable sICH rate below 5%, making hemorrhagic safety 
a central constraint for both trial design and implementation. 
This threshold, together with concern regarding prior 
intravenous thrombolysis, supports prespecified safety strata 
and strict monitoring rather than leaving these decisions 
entirely to operator judgment.

The volume-stratified findings were inconsistent and should 
remain descriptive. Although high-volume respondents 
reported greater familiarity with several recent trials and 
more frequent treatment of no-reflow, routine use was 
uncommon across all volume groups, and the small strata do 
not support inference about experience-related differences. 
Dose preferences were also distributed across multiple 
tenecteplase and alteplase regimens, underscoring unresolved 
pharmacologic uncertainty.

The survey also underscores the implementation work 
that would be required even after a positive trial. Lack of 
supporting evidence, absence of protocols, and lack of 
neurointerventional consensus were the most common 
institutional barriers. Because medicolegal concern was 
assessed separately, protocol absence cannot be assumed to 
reflect perceived procedural or legal risk, but it identifies 
a concrete implementation gap. Institutions considering 
adoption would need standardized eligibility criteria; 
agent and dose preparation workflows; pharmacy stocking; 
catheter position and delivery guidance; blood pressure 
and antithrombotic management; post-procedure imaging; 
hemorrhage surveillance; documentation of the treatment 
indication; and clear interdisciplinary ownership. The 
preference for multidisciplinary implementation teams 
suggests that adoption may require coordination among 
proceduralists, vascular neurologists, nursing, pharmacy, 
quality teams, and hospital leadership rather than a purely 
operator-driven protocol.

Future trials should not use a broad "give lytic after 
thrombectomy" model. An enriched design should prioritize 
residual distal emboli not reachable by catheter, incomplete 
reperfusion, and suspected no-reflow, with prespecified strata 
by final eTICI/mTICI grade, infarct core, prior intravenous 
thrombolysis, vascular territory, agent, dose, catheter position, 
and no-reflow definition. Although endpoint preferences were 
dispersed, 90-day ordinal mRS remains the most defensible 
primary clinical endpoint; mRS 0-1, EuroQol 5-Dimension, 
angiographic or perfusion biomarkers of reperfusion and 
no-reflow, and sICH should be prespecified secondary or 
exploratory outcomes. Because existing randomized trials 
have not consistently demonstrated benefit on ordinal 
mRS, sample-size assumptions should be conservative and 

tailored to the selected phenotype and regimen.8–16 Blinded 
core-laboratory adjudication and strict safety monitoring are 
essential.

Limitations
This analysis has important limitations. The sample was small, 
descriptive, and nonprobability based. The eligible clinician 
denominator and response rate could not be established 
because invitation exposure and onward forwarding were not 
verifiable. Geographic distribution and unique institutional 
identifiers were unavailable, so respondents may not 
represent unique centers and institutional clustering could not 
be assessed. Annual thrombectomy volume was self-reported 
and referred to cases personally performed or managed rather 
than verified institutional volume. Institutional-use estimates 
likewise reflected respondents' reports rather than audited site-
level data. The questionnaire was structured but not formally 
validated, and several items were conditional, multi-select, 
or open text. The trial matrix assessed familiarity rather than 
objective knowledge or appraisal of trial quality. Because 
respondents were predominantly vascular neurologists and 
comprehensive stroke center clinicians, and fewer than half 
personally performed thrombectomy, the findings may not 
generalize to proceduralists or other practice settings and 
this composition may have influenced views on equipoise, 
barriers, and trial priorities. Current practice and stated 
preferences may be affected by recall and social-desirability 
bias. Volunteer bias is also possible because clinicians 
interested in IA thrombolysis may have been more likely to 
participate. Descriptive volume-stratified differences were 
not tested and should not be interpreted as volume effects. 
Finally, the survey was conducted while major evidence was 
emerging, and opinions may change as newer trial results 
are disseminated. Open-text observations were not formally 
analyzed and should be considered illustrative rather than 
evidence of thematic saturation.

Conclusions
Among surveyed clinicians, adjunct IA thrombolysis after 
mechanical thrombectomy was not standard practice but 
was already used selectively, and substantial equipoise 
remained regarding when and how it should be used. The 
next randomized trial should not test a broad universal post-
thrombectomy strategy; it should use enriched, prespecified 
cohorts for residual distal emboli, incomplete reperfusion, and 
no-reflow, with standardized dosing, angiographic definitions, 
and strict safety monitoring. Parallel implementation planning 
will be required if efficacy is demonstrated.
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SUPPLEMENTARY MATERIAL
Practice Patterns, Equipoise, and Trial Priorities for Adjunct Intra-Arterial Thrombolysis After Mechanical 

Thrombectomy: A Physician Survey

Supplementary Table 1: Survey domains and item content.

Section Domain Content

A Respondent characteristics Primary specialty; annual thrombectomy volume; practice setting; 
procedural role

B Evidence awareness Familiarity with nine trial programs; overall evidence interpretation

C Current practice Institutional use; case proportion; agent; dose; delivery location

D Clinical scenarios Residual distal branch occlusion; no-reflow; assessment method; 
avoidance factors; acceptable sICH threshold

E Equipoise and trial design Remaining equipoise; reperfusion grade; populations; endpoint; 
agent/dose

F Implementation Institutional barriers; evidence needed; implementation 
willingness; leadership model

G Open text Current philosophy and unanswered questions

Abbreviations:  sICH indicates symptomatic intracranial hemorrhage.

Supplementary Table 2: Trial familiarity scores overall and by annual thrombectomy volume.

Trial Overall mean Overall median Low mean Mid mean High mean

ANGEL-TNK 4.23 4.5 3.75 4.40 4.75

CHOICE 4.20 5.0 3.67 4.40 4.75

CHOICE-2 4.10 5.0 3.75 4.20 4.50

POST-TNK 3.80 4.0 3.33 3.70 4.63

PEARL 3.57 4.0 3.17 3.80 3.88

DATE 3.57 4.0 3.00 4.00 3.88

ATTENTION-IA 3.33 4.0 2.75 3.70 3.75

POST-UK 3.07 3.0 2.83 2.80 3.75

IAT-TOP 3.03 3.0 2.42 3.30 3.63

Note: The source instrument asked respondents to rate familiarity from 1 to 5. Higher values therefore indicate 
greater self-reported familiarity, not a more favorable interpretation of trial results. Overall N=30; low n=12, mid 
n=10, and high n=8. Trial acronyms are presented as published study names. 
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Supplementary Appendix 1. Survey Instrument

Section A. Respondent Characteristics
•	 Primary specialty: vascular neurology; neurointerventional surgery; interventional neuroradiology; 
neurosurgery; emergency medicine; other.

•	 Annual mechanical thrombectomy volume personally performed or managed: 0; 1-25; 25-50; 50-
100; >100 cases/year.

•	 Practice setting: comprehensive stroke center; primary stroke center with transfer capability; aca-
demic center; private hospital; other.

•	 Role in mechanical thrombectomy: performs the procedure; clinical care, nonprocedural.

Section B. Awareness and Interpretation of Evidence
•	 Rate familiarity from 1 to 5 for CHOICE, PEARL, DATE, ANGEL-TNK, POST-TNK, POST-UK, 
ATTENTION-IA, IAT-TOP, and CHOICE-2.

•	 Overall interpretation: strongly supportive of benefit; some evidence of benefit; uncertain/mixed; 
little or no benefit; possible harm.

Section C. Current Practice Patterns
•	 Current institutional use: routinely; selectively; rarely; never.
•	 Approximate proportion of thrombectomy cases receiving adjunct IA therapy in typical practice or 
the past 12 months: 0%; 1%-5%; 6%-10%; 11%-25%; 26%-50%; >50%.

•	 Agent used: alteplase; tenecteplase; urokinase; other.
•	 Dosing strategy: alteplase 0.225 mg/kg; tenecteplase 0.0313, 0.0625, or 0.125 mg/kg; fixed-dose uro-
kinase 100,000 IU; custom/center-specific dose.

•	 Delivery location: distal to clot terminus; into residual occlusion; at perforator origins; through a 
microcatheter in distal territory.

Section D. Decision-Making in Clinical Scenarios
•	 Would use adjunct IA thrombolysis for residual distal branch occlusion: yes; no; unsure.
•	 Would use adjunct IA thrombolysis for no-reflow without visible residual occlusion: yes; no; unsure.
•	 Primary no-reflow assessment: delayed digital subtraction angiography contrast clearance/washout; 
arterial-venous transit or venous-phase delay; parenchymal blush/capillary abnormality; quantitative 
transit-time maps; other.

•	 Factors discouraging use (multi-select): low Alberta Stroke Program Early CT Score (ASPECTS); 
large perfusion core; prior intravenous (IV) thrombolysis; high systolic blood pressure; high glucose; 
recent surgery; prolonged onset-to-puncture time; expanded Treatment in Cerebral Ischemia (eTI-
CI) grade 3; off-hours constraints; unavailable drug; anticipated IV or oral antiplatelet therapy.

•	 Acceptable symptomatic intracranial hemorrhage (sICH) rate: <2.5%; <5%; <7.5%; <10%.

Section E. Equipoise and Future Trial Design
•	 Remaining equipoise: strong; moderate; mild; none because evidence is sufficient.
•	 Eligible final reperfusion grade: modified Thrombolysis in Cerebral Infarction (mTICI) 0-2a; 2b 
only; 2b-2c; 2b-3; 2c-3.

•	 Populations for future trials (multi-select): anterior circulation; posterior circulation; no-reflow; dis-
tal emboli not reachable by catheter; prior IV thrombolysis; no prior IV thrombolysis; early window; 
late window; no further trial needed.

•	 Preferred primary endpoint: modified Rankin Scale (mRS) 0-1; mRS 0-2; mRS shift; utility-weighted 
mRS; mRS 0-1 plus EuroQol 5-Dimension (EQ-5D) index ≥0.8; perfusion imaging biomarker; other.

•	 Agent/dose for further study: alteplase 0.225 mg/kg; fixed-dose urokinase; tenecteplase 0.0313, 
0.0625, or 0.125 mg/kg; other.
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Section F. Implementation
•	 Institutional barriers (multi-select): no protocol; drug not stocked; workflow delay; no neurointer-
ventional consensus; reimbursement; medicolegal risk; insufficient evidence.

•	 Evidence needed to change practice: larger randomized trial; clear safety advantage; subgroup data 
by reperfusion grade; imaging biomarker evidence; real-world registry.

•	 Willingness to implement after demonstrated efficacy: definitely; probably; uncertain; probably not; 
definitely not.

•	 Preferred organization: nonprocedural champion; procedural champion; co-leadership; multidisci-
plinary team with coordinator; unclear pathway/other.

Section G. Open-Ended Items
•	 Current philosophy toward adjunct IA thrombolysis after thrombectomy.
•	 Specific unanswered questions future trials should address.


