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Mechanical thrombectomy (MT) therapy has become 
the standard of care for selected patients with acute is-

chemic stroke (AIS) due to emergent large vessel occlusion.1 
After MT, the scheme for follow-up brain imaging is currently 
similar to that for patients treated with intravenous thromboly-
sis (IVT) or medical treatment: it is performed in emergency 
in cases of neurological worsening and within 24 hours1 to de-
tect hemorrhagic transformation (HT), guide antithrombotic 
treatment regimen, and evaluate arterial patency and Þnal in-
farct volume. Follow-up brain imaging Þndings nonetheless 
differ in patients who received MT from those who only re-
ceived IVT, because of the arterial injection of iodine contrast 
in the target vessel, direct clot manipulations, and intracra-
nial/cervical catheterization, as well as speciÞc MT-related 
complications.2,3

Physicians managing AIS patients require an appropriate 
understanding of the varying imaging patterns after MT and 
their clinical relevance so as to optimize patient management 
and care-related decisions. Here, we provide a comprehensive, 
illustrated, overview of key early follow-up imaging Þndings 
after MT in AIS patients, discuss their clinical relevance, and 
conclude with a discussion on advanced imaging techniques 
and research priorities in this Þeld.

Neurovascular Imaging
Arterial Vasospasm
Vasospasm is deÞned as a transient focal narrowing of arterial 
lumen, secondary to intravascular manipulations (Figure 1). 
Intracranial or extracranial arterial proclivity to vasospasm 
during MT has not been studied systematically but has been  
reported, especially with earlier generation devices (additional 
reference 1 in the online-only Data Supplement). In the recent 
MT trials, cerebral vasospasm rate was reported to be as low as 

3.9% in REVASCAT (Randomized Trial of Revascularization 
With Solitaire FR Device Versus Best Medical Therapy in 
the Treatment of Acute Stroke Due to Anterior Circulation 
Large Vessel Occlusion Presenting Within Eight Hours of 
Symptom Onset)4 and as high as 23% in THRACE (Trial and 
Cost Effectiveness Evaluation of Intraarterial Thrombectomy 
in Acute Ischemic Stroke).5 These discrepancies are likely 
explained by heterogeneity in terms of vasospasm deÞnition 
and systematic assessment. It is not known if arterial vaso-
spasm during MT has any clinical relevance with regard to 
revascularization and clinical outcome, given the absence of 
conclusive reports, but this seems unlikely. Sparse data sug-
gest that clinical deterioration cannot be imputed to transient 
vasospasm.6 Some authors report empirical administration of 
nimodipine or other vasodilating agents, without evidence for 
a beneÞt (additional references 2 and 3 in the online-only Data 
Supplement).

Arterial Dissection
Iatrogenic arterial dissection is deÞned as an arterial intimal 
layer disruption. It is far more frequent in extracranial arter-
ies than in intracranial segments.6,7 Arterial dissection can be 
caused by a catheter, a guidewire, or a thrombectomy device. 
Dissection of an intracranial artery that occurs over or beyond 
the occluded segment may result from an advancing microw-
ire across the clot when a distal roadmap is absent or during 
stent deployment or retrieval. Increased vessel tortuosity or 
increased device stiffness3 have also been implicated as risk 
factors for arterial dissection during MT. Arterial dissection 
occurred in 0.6% to 3.9% of patients in recent randomized 
trials.8 Although iatrogenic arterial dissection can cause a sec-
ondary AIS or worsen distal occlusion conÞguration because 
of arterio-arterial embolus or ßow disruption, these secondary 
complications are poorly reported, if at all.
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Arterial Perforation
Intracranial arterial perforation is one of the most severe com-
plications during MT and is associated with poor outcome.2 
It can occur during blind maneuvering of the microguide 
wire/microcatheter or while withdrawing the stent retriever.2,3 
Arterial perforation may be readily identiÞed by a per-pro-
cedural contrast extravasation in the subarachnoid space on 
digital subtracted angiography or remain undiagnosed until 
postprocedural imaging follow-up (Figure I in the online-only 
Data Supplement). The highest reported rate of arterial per-
foration was 4.9% in the REVASCAT trial,4 whereas the rate 
ranged from 0.7% to 3% in other randomized studies.2 Arterial 
perforation may be favored by difÞcult navigation in the oc-
cluded artery, more complex procedures, and distal occlu-
sions, as well as upstream tortuous atherosclerotic vessels.2 
Imaging consequences of arterial perforation are detailed in 
the subarachnoid space section.

Recanalization and Reocclusion
The modiÞed Thrombolysis in Cerebral Infarction (mTICI) 
grade is the most commonly used scoring system of proce-
dural success of MT. Recanalization is commonly deÞned as 
substantial when over 50% (mTICI 2B) or complete (mTICI3) 

antegrade ßow is restored in the initially occluded vessel (ad-
ditional reference 4 and detailed scale in the online-only Data 
Supplement). Substantial recanalization is assessed by post-
MT angiographic runs and is in modern practice reported to be 
around 80% to 85%.9 Determinants of substantial recanalization 
are beyond the scope of this review (additional references 5 and 6 
in the online-only Data Supplement). After recanalization, some 
patients experience target vessel reocclusion, a scantly reported 
phenomenon, likely occurring in around 5% of patients.10Ð12 
Arterial reocclusion has been associated with residual stenosis in 
the target vessel (Figure 2),10 suggesting the role of preexisting 
atherosclerotic vascular lesions or marginalized thrombus. In 
the REVASCAT trial, for instance, target vessel reocclusion was 
rare (3.1%) in patients with complete post-MT recanalization 
(mTICI 2b/3) and more frequent (26%) in those who achieved 
partial recanalization (mTICI 2a).11 Higher admission platelet 
counts have also been implicated as a risk factor for reocclusion, 
even in patients with complete recanalization.10,12

Parenchymal and Subarachnoid Space Imaging
Final Infarct Volume
Final infarct volume and infarct evolution between base-
line and post-MT imaging are direct indicators of treatment 

Figure 1.  Arterial vasospasm after mechanical thrombectomy. A, Forty-four-year-old female with left middle cerebral artery occlusion as demonstrated in 
pretreatment frontal angiographic run (arrowhead). B, Direct aspiration was performed with large bore catheter (tip of catheter, arrowhead). C, Postaspiration 
run shows a focal narrowing, or vasospasm, of the M1 segment (arrowhead). D, Day 1 time-of-ßight magnetic resonance angiography shows a complete res -
titution of normal M1 caliber.

Figure 2.  Arterial reocclusion after mechanical thrombectomy. A, Left internal carotid occlusion on time-of-ßight sequences with a mild hyperintensity on 
diffusion-weighted sequence. B, Partial recanalization after mechanical thrombectomy on digital subtraction angiography (frontal view, arrow). C, Large in-
farct and reocclusion of the left internal carotid artery on the 24-hour follow-up magnetic resonance imaging.
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effect and strongly correlate with clinical outcome.13,14 The 
Stroke Treatment Academy Industry Roundtable IX report 
questioned the optimal imaging modality and timing for Þnal 
infarct volume assessment.13 Indeed, in the HERMES collab-
oration (Highly Effective Reperfusion evaluated in Multiple 
Endovascular Stent Retriever trials)14 and in MR CLEAN 
trial (Multicenter Randomized Clinical Trial of Endovascular 
Treatment for Acute Ischemic Stroke in the Netherlands),8 the 
extent of lesions were greater on late than on early follow-up, 
likely because of vasogenic edema biasing volume measure-
ments on late follow-up, with, however, no differences in pre-
dicting functional outcome. These data suggest that Þnal infarct 
volumes can be measured on early follow-up, that is, at around 
24 hours. Although the HERMES study showed that Þnal in-
farct volume after MT assessed on computed tomography (CT) 
offered similar strength in predicting functional outcome to that 
achieved with magnetic resonance imaging,14 the latter mo-
dality offers, at all time points, greater conspicuity for infarct 
core detection.13 Importantly, comparison to baseline ischemic 
volume should be preferred to the crude analysis of follow-up 
infarct volume to monitor the efÞciency of MT.13 Indeed, the 
ischemic lesion, as assessed on pretreatment diffusion weighted 
imaging (DWI), may grow, remain stable, or be partly reversible 
between baseline and follow-up imaging (additional references 
7 and 8 in the online-only Data Supplement). Since the goal of 
treatment is to attenuate infarct progression, infarct growth has 
been used as a secondary end point in trials.15 There is, however, 
a lack of solid data on ischemic lesion volume evolution after 
MT since, in most MT trials, most patients had different im-
aging modalities before and after treatment precluding precise 
quantiÞcation of lesion growth. Recent preliminary evidence 
suggests the absence of signiÞcant infarct growth at day 1 in 
patients with complete reperfusion after MT.16

DWI lesion reversal associated with early neurological im-
provement has been established after IVT on DWI scheduled at 
around 24 hours (additional reference 7 in the online-only Data 
Supplement). However, the question of whether DWI lesion re-
versal is sustained or transient remains controversial. Sustained 
DWI reversal has been shown in a monkey stroke model of 
transient MCA occlusion (additional reference 9 in the online-
only Data Supplement) and in humans (additional references 
7, 10, and 11 in the online-only Data Supplement). In humans, 
however, DWI reversal can be transient on follow-up imaging 
performed within a few hours after successful MT. Early DWI 
reversal may result from the transient rise in apparent diffusion 
coefÞcient values that occurs after reperfusion. This transient 
rise appears to be related to vasogenic edema, rather than tissue 
salvage. Therefore, follow-up imaging obtained within several 
hours after reperfusion may erroneously suggest tissue salvage 
(additional reference 12 in the online-only Data Supplement). 
In line with this, a consensus of experts recommends the use of 
diffusion-weighted imaging at 24 to 48 hours, to avoid the risk 
of lesion volume underestimation (because of early transient 
postreperfusion DWI lesion reversal) or ßuid-attenuated inver-
sion recovery imaging at 3 to 5 days to reduce the risk of miss-
ing late infarct growth occurring in nonreperfused patients.13 
Importantly, because DWI lesion may be growing in some brain 
areas and be reversible in others in a given patient, voxel-wise 
comparisons between baseline and follow-up DWI volumes are 

more precise than simple volume subtraction and should be fa-
vored in future studies (additional reference 8 in the online-only 
Data Supplement). Altogether, current data suggest that CT and 
MR are adequate modalities for Þnal infarct volume assessment 
and that immediate postprocedural imaging may underestimate 
tissue damage.

Distal Embolization and Infarcts in New Territories
Thrombus fragmentation and emboli to new territories have 
been described during MT and can result in infarcts in ini-
tially unaffected territories (Figure 3), worsening the clinical 
outcome.17,18 Infarcts in initially unaffected territories were re-
ported in 1% to 8.6% of patients,2 but the true prevalence is 
likely underestimated since most studies relied on follow-up 
CT. Emboli to new territories might be caused by the fragmen-
tation of the thrombus during clot retrieval, releasing distal oc-
clusive emboli in the same or in a new vascular territory. It may 

Figure 3.  Infarct in a new territory after mechanical thrombectomy. A, 
Right middle cerebral artery (MCA) ischemia on diffusion-weighted se -
quence. B, Digital subtraction angiography ([DSA], frontal view) showing 
an occluded MCA (left  image, arrowhead) before mechanical thrombec -
tomy (MT); after MT, DSA (frontal view) showing MCA recanalization but an 
occluded anterior cerebral artery ( right  image, arrowhead). Partial recana-
lization of the anterior cerebral artery using MT (not illustrated). C, Twen-
ty-four-hour follow-up diffusion-weighted sequence showing a new infarct 
in the initially unaffected anterior cerebral artery territory.

D
ow

nloaded from
 http://ahajournals.org by on M

ay 7, 2019



    

 
 

47 

4  Stroke  June 2019

also be procedure-related by the dislocation of aortic arch or 
cervical plaques triggering embolism, or possibly tPA (tissue-
type plasminogen activator)-related, for instance in patients 
with atrial Þbrillation promoting new emboli from fragmented 
cardiac thrombi.19 The exact role of IVT in promoting or lim-
iting infarcts in initially unaffected territories remains to be 
elucidated. Preliminary reports suggest that risk factors asso-
ciated with infarcts in new territories after MT include the use 
of stent-retriever devices, a high number of passes, and intra-
cranial internal carotid occlusion.18 Moving forward, a recent 
report suggests standardization for classiÞcation and reporting 
of infarcts in new territories,19 using a classiÞcation based on 
infarct size, and on catheter manipulation across territory os-
tium. This new tool allows to discriminate signiÞcant from 
likely inconsequential infarcts in new territories and allows 
harmonization in terminology for future studies.

Hemorrhagic Transformation
Intracerebral HT typically occurs in reperfused yet infarcted 
tissue and, when symptomatic (sHT), is an independent pre-
dictor of unfavorable outcome. The rate of sHT after IVT+MT 
(4.4% in the pooled analysis of 5 MT trials2) is similar to that 
after IVT and patients share similar risk factors, such as high 
admission NIHSS score, diabetes mellitus, and large ischemic 
core.20 Additional factors associated with HT include poor 
collateral ßow grade, longer procedure duration, and longer 
delay to groin puncture.21 All these factors, as well as the fact 
that successful recanalization is associated with lower risks 
of HT,20 indirectly suggest the key role of limiting Þnal in-
farct volumes in protecting patients from sHT. These data also 
suggest that patients should not be denied MT because of a 
suspected risk of HT if they otherwise meet selection criteria 
for MT.

Parenchymal Contrast Staining Versus Hemorrhage
Post-MT cerebral hyperdensities are common CT Þndings 
and have been described in 23% to 84% of patients, depend-
ing on follow-up timing and their deÞnition.22 A key issue 
after MT is to differentiate iodine contrast staining from HT 
to avoid delaying antithrombotic initiation. Contrast stain-
ing is a consequence of multifactorial processes resulting 
in blood-brain barrier disruption.23 It typically appears as 
hyperdensities conforming to the grayÐwhite matter bound-
aries of normal anatomic structures, making it easy to dis-
tinguish them from parenchymal hematomas, but more 
challenging to differentiate them from conßuent petechial 
HT. Albeit largely inaccurate, the least resource-consuming 
way to differentiate these entities is to measure lesional den-
sity, as contrast staining tends to have a lower density than 
HT. Different thresholds (<50 or >90 HounsÞeld units) on 
immediate postprocedural CT scan have been shown to have 
excellent speciÞcity (for contrast staining and HT, respec-
tively) but poor sensitivity.24 Hemorrhage theoretically re-
mains in the extravascular space for days and thus should be 
hyperdense beyond 48 hours, whereas contrast agent is more 
likely to be reabsorbed within 24 to 48 hours.25 Accordingly, 
the persistence of hyperdensities after 19 to 24 hours has 
been shown to strongly favor HT (speciÞcity 100% and 

sensitivity 62.5%),25 supporting the use of repeated delayed 
imaging when in doubt.

Alternatively, dual-CT imaging has demonstrated prom-
ising discriminating capabilities.26 This technique relies on 2 
simultaneous acquisitions at different tube current levels and 
allows the calculation of mixed images, iodine overlay maps, 
and virtual unenhanced noncontrast images, which virtually 
remove attenuation from iodine material on calculated sub-
tracted images (Figure 4). Magnetic resonance imaging also 
allows one to discriminate between contrast staining and HT, 
since blood breakdown products are paramagnetic and are 
thus hypointense on T2*-weighted sequences, whereas iodine 
is diamagnetic and does not produce any signal changes on 
T2* sequences. However, centers that use different imaging 
modalities before and after MT should be aware that stagnat-
ing iodine contrast agents can cause T1 and T2 shortening and 
thus mimic HT.27 Similarly, in centers that use MR with gad-
olinium agents before MT should be aware that gadolinium 
extravasation may also appear hyperdense on follow-up CT 
and hinder the diagnosis of HT. Overall, magnetic resonance 
imaging (without gadolinium) or CT performed at least 72 
hours after treatment are currently the best options to mini-
mize the confounding effects of residual procedural contrast 
stagnation.25,27

Imaging of the Subarachnoid Space
Subarachnoid hemorrhage (SAH) has been reported after MT 
in 0.6% to 4.9% of patients.2 The proposed mechanisms are 
ruptured small arterioles, unrecognized microguide wire per-
foration or dissection,28 disruption of microvascular permea-
bility barriers secondary to contrast neurotoxicity, exogenous 
plasminogen activators, and reperfusion injury.29 Up to 24% 
of early (<6 hours) follow-up CT scans show subarachnoid 
hyperdensities, typically ipsilateral to the occluded/treated 
vessel (Figure I in the online-only Data Supplement).30 They 
can correspond to hemorrhage and contrast stagnation. There 
are no CT patterns that can effectively differentiate SAH from 
contrast extravasation. However, since iodine contrast is water 
soluble, it washes out much faster in the subarachnoid and 
intraventricular spaces than hemorrhage. Thus, the persist-
ence of hyperdensities in the subarachnoid space on 24- to 
48-hour follow-up CT suggests hemorrhage rather that con-
trast stagnation.31 Dual CT can reliably distinguish SAH from 
subarachnoid contrast stagnation or a mixed pattern (blood 
and contrast).31 Importantly, evidence provided by small se-
ries suggests that the clinical impact of the above distinc-
tion is limited since isolated post-MT SAH has no deÞnite 
clinical correlate,32 whereas extensive SAH or SAH associ-
ated with intracerebral hematoma worsens clinical outcome 
at discharge.33 In centers that use MR with gadolinium be-
fore MT, delayed gadolinium enhancement of cerebrospinal 
ßuid space is observed in up to 50% of patients on post-MT 
ßuid-attenuated inversion recovery images (Figure II in the 
online-only Data Supplement).34 This pattern, which should 
not be mistaken for acute SAH, likely represents a component 
of reperfusion injury resulting from disruption of the blood-
brain barrier and has been associated with poorer outcome and 
higher risk of HT.34
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Advanced Imaging Techniques
Perfusion Imaging
Reperfusion indicates restoration of blood ßow at the distal, 
capillary level, whereas recanalization indicates the pa-
tency of the primary arterial occlusive lesion. Although 
both events are closely related (Figure 5) and both are rele-
vant when assessing the mTICI score, the terms should not 
be used interchangeably. Indeed, substantial recanalization 
does not consistently improve outcome, with more than 50% 
of patients demonstrating an unfavorable outcome despite 
revascularization (additional references 13 and 14 in the 
online-only Data Supplement), hypothesized to be linked to 
the absence of reperfusion (ie, futile recanalization) in some 
patients. This ominous evolution is reported to be associated 
with the no-reßow phenomenon, which corresponds to the 
failure of microcirculatory reperfusion despite clot removal.35 
This phenomenon, which is well documented in animal mod-
els,35 has been little studied in human AIS because of the lack 
of routine clinical tools to evaluate cerebral microvascular 
hemodynamics. On digital subtracted angiography, capillary 
blush distal to the occlusion site may be a good indicator of 
the no-reßow phenomenon.36 Acute microvascular dysfunc-
tion has been demonstrated within 72 hours after successful 
recanalization in humans, using indices of cerebrovascular re-
sistance derived from transcranial Doppler.37 Further studies 
based on perfusion imaging techniques after MT, including 
arterial spin labeling, are needed to determine the preva-
lence and role of the no-reßow phenomenon within the base-
line penumbral tissue in patients who do not improve despite 

substantial recanalization (Figure 5). Conversely, reperfusion 
without recanalization is not uncommon after IVT (additional 
reference 15 in the online-only Data Supplement). Altogether, 
reperfusion may be a more relevant end point than recanaliza-
tion after MT,15,38 but precise assessment of the relationship 
between reperfusion and recanalization is needed.

Vessel Wall Imaging
There is increasing imaging evidence that MT alters the 
arterial wall. Smooth concentric arterial wall thickening 
and enhancement at the occlusion site have been reported 
in post-gadolinium 3-dimensional T1-weighted39,40 or 3-di-
mensional ßuid-attenuated inversion recovery sequences34 
within 3 days after MT (Figure 6). This arterial wall pattern 
is common after MT using stent-retriever devices and less 
common in patients treated with medical therapy alone,39 
thus making it unlikely to be due to the thromboembolism 
itself. Furthermore, the abrasive force exerted by the device 
on the endothelium likely induces some degree of endothe-
lial injury. Edema could explain the arterial wall thickening, 
although increased endothelial permeability to intravascular 
gadolinium may account for the arterial wall enhancement.39 
Gadolinium vessel wall enhancement is reported to be cor-
related to a greater number of device passes through the oc-
cluded vessel and might be more frequent in distal than in 
proximal occlusions, suggesting an implication of oversized 
stent retrievers relative to the treated vessel.40 Vessel wall 
enhancement after MT also seems to be closely related to 
blood-brain barrier disruption, poor clinical outcome, and 

Figure 4.  Intracerebral hemorrhage vs iodine contrast staining. Follow-up computed tomography (CT) scans after mechanical thrombectomy in 3 different 
patients. A, Spontaneous hyperdensity in the left lenticular nucleus on 24-hour follow-up CT, which persists at 72 h, indicating hemorrhagic transformation. 
B, Spontaneous hyperdensity in the left lenticular nucleus at 24 h, no longer visible at 72 h (dashed shape), indicating contrast staining. C, Twenty-four-hour 
follow-up dual energy CT image showing a mixed pattern of blood (arrowhead) and contrast staining (dashed shapes). Contrast staining disappears on virtual 
unenhanced image. C is by courtesy of MI Vargas, Division of Neuroradiology, HUG, Geneva, switzerland.
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increased infarct growth.34 Although further studies are 
needed to correlate the effects of arterial wall enhancement 
with infarct growth and clinical outcome, recognition of 
post-MT arterial wall enhancement is important to avoid its 
misinterpretation as evidence of underlying preexisting pri-
mary intracranial arteriopathy.39

Research Perspectives
Follow-up imaging after MT serves several purposes, in-
cluding diagnosis and monitoring of early complications, eval-
uation of treatment efÞcacy, and management of secondary 
prevention. Many MT complications, such as embolization to 
a new vascular territory, vessel dissection, and perforation, are 
not uncommon, but they should be systematically reported in 
future studies to allow their rates of occurrence, associated 
risk factors, and their prognostic relevance to be determined.2,3 
To avoid heterogeneity in future studies, standardization of the 
optimal timing and modality/sequences for imaging follow-up 
is the way forward. Standardization does, however, imply a 
deeper understanding of the imaging patterns encountered 

and their time course after MT, as well as their clinical rele-
vance with regard to patient care. For instance, the confound-
ing effect of residual procedural contrast on the detection of 
HT on early CT follow-up can be minimized through the use 
of dual CT,26,31 or delayed standard CT follow-up,25 but the 
added value of these approaches in terms of patient manage-
ment remains unclear. Delaying follow-up CT may increase 
the risk of recurrence, if a suitable antithrombotic regimen is 
withheld until after imaging. Similarly, misinterpretation of 
contrast staining as HT may defer treatment initiation and in-
crease radiation exposure because of repeated CT evaluations. 
Other confounding effects include cross-imaging modalities 
for baseline and follow-up. Indeed, extravasation of iodine 
contrast agent used for baseline CT angiography can induce 
MR follow-up signal changes27 and, similarly, gadolinium 
agents used for MR-based patient selection before MT may 
also appear hyperdense on follow-up CT, with potential ther-
apeutic consequences if misinterpreted. Homogenization of 
pre- and post-MT imaging modalities should, therefore, be fa-
vored in future studies.

Figure 5.  Arterial spin-labeling maps after mechanical thrombectomy (MT). A and B, Patient with proximal middle cerebral artery occlusion (arrowhead) be -
fore and after complete recanalization. A, Frontal view of digital subtracted angiography (DSA) before and after MT. B, Twenty-four-hour follow-up magnetic 
resonance imaging (MRI) with hyperperfusion on arterial spin labeling (ASL) cerebral blood ßow map (right ) matching the diffusion hyperintensity ( left ). C and 
D, Another patient, with distal middle cerebral artery occlusion before MT, partially recanalized after MT (arrows). C, Frontal view of DSA before and after MT. 
D, Twenty-four-hour follow-up MRI with hypoperfusion on ASL cerebral blood ßow map ( right ) matching the diffusion hyperintensity ( left ).

D
ow

nloaded from
 http://ahajournals.org by on M

ay 7, 2019



    

 
 

50 

Puntonet et al  Follow-Up Imaging After Mechanical Thrombectomy  7

Precise data on measure confounders for Þnal infarct 
volume, including edema, HT, or contrast staining are also 
necessary to Þne-tune the use of this metric as a prognosis bi-
omarker and enhance personalized, image-guided, therapeutic 
strategies after MT.13 Altogether, lesion detection, segmenta-
tion, and contrast are consistently superior for magnetic reso-
nance imaging than CT, making it the preferred modality for 
lesion volume measurement, evaluation of complications, and 
to reÞne the understanding of pathophysiological processes 
after MT. Overall, the question of whether follow-up imaging 
should be obtained at 24 to 48 hours or at 3 to 5 days after 
MT is still a matter of debate, as was the case after IVT alone.

Owing to the unique opportunity offered after MT to gather 
precise information on time of recanalization, post-procedural 
perfusion imaging will help us to understand the vascular and 
cerebral blood ßow changes associated with recanalization 
and assess their prognostic value. Finally, if the promising 
preliminary results34,39,40 are conÞrmed in larger cohorts, arte-
rial wall enhancement after MT will help with evaluating di-
rect endothelial damage induced by current devices and guide 
further improvements in reperfusion strategies.

Conclusions
Imaging follow-up after MT plays a key role in guiding care-
related decisions and differs from that of patients treated with 
medical treatment alone. SpeciÞc MT-related complications, 
as well as imaging manifestations linked to arterial contrast 
injection and clot manipulations, present various challenges 
for systematic assessment and reporting in future studies. 
The added prognostic value of follow-up infarct volume, in-
farct growth attenuation, and the respective prognostic value 
of reperfusion versus recanalization after MT are important 
research priorities to reÞne therapeutic strategies and prog-
nosis evaluation. Advanced techniques, such as vessel wall 
imaging, may help with monitoring the in situ consequences 
of clot manipulations, as well as optimizing the mechanical 
properties of current and future clot retrieving devices. There 

is a critical need for standardization of the nomenclature and 
reporting of imaging Þndings, as well as a more comprehen-
sive understanding of the relevance of imaging patterns fol-
lowing MT, to optimize patient management and care-related 
decisions.
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              Score NIHSS 
Item 
 

IntitulŽ  
 

cotation 
 

score 
 la 

 
vigilance 
 

0 vigilance normale, rŽactions vives 
1 trouble lŽger de la vigilance : obnubilation, Žveil plus ou moins adaptŽ aux 
stimulations environnantes 
2 coma ; rŽactions adaptŽes aux stimulations nociceptives 
3 coma grave : rŽponse stŽrŽotypŽe ou aucune rŽponse motrice 
 

 
 

Ib  
 

orientation 
(mois, ‰ge) 
 

0 deux rŽponses exactes  
1 une seule bonne rŽponse 
2 pas de bonne rŽponse 
 

 
 

lc 
 

commandes 
(ouverture des yeux, 
ouverture du poing) 
 

0 deux ordres effectuŽs 
1 un seul ordre effectuŽ 
2 aucun ordre effectuŽ 
 

 
 

2 
 

oculomotricitŽ 
 

0 oculomotricitŽ normale 
1ophtalmoplŽgie partielle ou dŽviation rŽductible du regard 
2 ophtalmoplŽgie horizontale compl•te ou dŽviation forcŽe du regard 
 

 
 

3 
 

champ visuel 
 

0 champ visuel normal  
1 quadranopsie latŽrale homonyme ou hŽmianopsie incompl•te ou nŽgligence visuelle 
unilatŽrale  
2 hŽmianopsie latŽrale homonyme franche  
3 cŽcitŽ bilatŽrale ou coma (la=3) 
 

 
 

4 
 

paralysie faciale 
 

0 motricitŽ faciale normale 
1 asymŽtrie faciale modŽrŽe (paralysie faciale unilatŽrale incompl•te) 
2 paralysie faciale unilatŽrale centrale franche  
3 paralysie faciale pŽriphŽrique ou diplŽgie faciale 
 

 
 

5 
 

motricitŽ membre 
supŽrieur 
 

0 pas de dŽficit moteur proximal 
1 affaissement dans les 10 secondes, mais sans atteindre le plan du lit.  
2 effort contre la pesanteur, mais le membre chute dans les 10 secondes sur le plan du lit. 
3 pas d'effort contre la pesanteur (le membre chute mais le patient peut faire un 
mouvement tel qu'une flexion de hanche ou une adduction.) 
4 absence de mouvement (coter 4 si le patient ne fait aucun mouvement volontaire) 
X cotation impossible (amputation, arthrod•se) 
 

Dt         G 
 

6 
 

motricitŽ membre 
infŽrieur  
 

0 pas de dŽficit moteur proximal 
1 affaissement dans les 5 secondes, mais sans atteindre le plan du lit. 
2 effort contre la pesanteur, mais le membre chute dans les 5 secondes sur le plan du lit. 
3 pas d'effort contre la pesanteur (le membre chute mais le patient peut faire un 
mouvement tel qu'une flexion de hanche ou une adduction.) 
4 absence de mouvement (le patient ne fait aucun mouvement volontaire) 
X cotation impossible (amputation, arthrod•se) 
 

Dt         G 
 

7 
 

ataxie 
 

0 ataxie absente 
1 ataxie prŽsente pour 1 membre 
2 ataxie prŽsente pour 2 membres ou plus 
 

 
 

8 
 

sensibilitŽ 
 

0 sensibilitŽ normale 
1 hypoesthŽsie minime ˆ modŽrŽe 
2 hypoesthŽsie sŽv•re ou anesthŽsie 
 

 
 

9 
 

langage 
 

0 pas d'aphasie 
1 aphasie discr•te ˆ modŽrŽe : communication informative 
2 aphasie sŽv•re 
3 mutisme ; aphasie totale 
 

 
 

10 
 

dysarthrie 
 

0 normal 
1 dysarthrie discr•te ˆ modŽrŽe 
2 dysarthrie sŽv•re 
X cotation impossible 
 

 
 

11 
 

extinction, nŽgligence 
 

0 absence d'extinction et de nŽgligence 
1 extinction dans une seule modalitŽ, visuelle ou sensitive, ou nŽgligence partielle 
auditive, spatiale ou personnelle. 
2 nŽgligence sŽv•re ou anosognosie ou extinction portant sur plus d'une modalitŽ 
sensorielle 
 

 
 

 
 

 
 

                                                                                                                                   TOTAL  
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