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a b s t r a c t 

Intracranial vessel dissection is a procedural complication associated with endovascu- 

lar treatment. However, there have been few reports on its potential causes and man- 

agement during mechanical thrombectomy. In approximately 250 cases of mechanical 

thrombectomy over the past 5 years at our institution, iatrogenic intracranial dissection 

occurred in 2 patients (0.8%). In this report, we described these 2 cases that were res- 

cued through emergent stenting. Mechanical thrombectomy, using both a stent retriever 

and an aspiration catheter, was performed for acute middle cerebral artery M2 occlusion 

in Patient 1 (a 69-year-old man) and for distal M1 occlusion in Patient 2 (an 83-year-old 

woman). In both cases, recanalization was achieved with the procedure, but irregular steno- 

sis developed at the initially nonoccluded, but mildly arteriosclerotic, M1, after recanal- 

ization. During the thrombectomy procedure, the aspiration catheter sifted up to the ar- 

teriosclerotic M1. In both cases, the lesions were considered vessel dissection, due to a 

shift of the aspiration catheter tip into the arteriosclerotic vessel wall. Repeated percu- 

Abbreviations: BGC, balloon-guide catheter; CT, computed tomography; DES, drug-eluting stent; DWI, diffusion-weighted imaging; ICA, 
internal carotid artery; MCA, middle cerebral artery; MRA, magnetic resonance angiography; MT, mechanical thrombectomy; NIHSS, Na- 
tional Institutes of Health Stroke Scale; PCI, percutaneous coronary intervention; PTA, percutaneous transluminal angioplasty; SR, stent 
retriever; TICI, thrombolysis in cerebral infarction. 

✩ Acknowledgments: A part of this research was supported by the Japanese Society for the Promotion of Science Grants-in-Aid for 
Scientific Research (JSPS KAKENHI Grant Number JP20K17968 ). 
✩✩ Competing Interests: None. 

∗ Corresponding author. 
E-mail addresses: nakkfm@gmail.com (M. Nakahara), taichiro.imahori@gmail.com (T. Imahori), kazutana@med.kobe-u.ac.jp (K. 

Tanaka), oyusuke1007@gmail.com (Y. Okamura), araiatsushi2004@yahoo.co.jp (A. Arai), yamashun@med.kobe-u.ac.jp (S. Yamashita), 
hirofumi.iwahashi@gmail.com (H. Iwahashi), tatsuya.mori.1987@gmail.com (T. Mori), takasasa@med.kobe-u.ac.jp (T. Sasayama), 
ekohmura@med.kobe-u.ac.jp (E. Kohmura). 

1 Present address: Department of Neurosurgery, Hyogo Brain and Heart Center, 520 Saisho, Himeji-city, Hyogo 670-0981, Japan. 
https://doi.org/10.1016/j.radcr.2021.01.040 
1930-0433/© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. This is an open access article under the 
CC BY-NC-ND license ( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

https://doi.org/10.1016/j.radcr.2021.01.040
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
mailto:nakkfm@gmail.com
mailto:taichiro.imahori@gmail.com
mailto:kazutana@med.kobe-u.ac.jp
mailto:oyusuke1007@gmail.com
mailto:araiatsushi2004@yahoo.co.jp
mailto:yamashun@med.kobe-u.ac.jp
mailto:hirofumi.iwahashi@gmail.com
mailto:tatsuya.mori.1987@gmail.com
mailto:takasasa@med.kobe-u.ac.jp
mailto:ekohmura@med.kobe-u.ac.jp
https://doi.org/10.1016/j.radcr.2021.01.040
http://creativecommons.org/licenses/by-nc-nd/4.0/


836 R a d i o l o g y  C a s e  R e p o r t s  1 6  ( 2 0 2 1 )  8 3 5 – 8 4 2  

taneous angiography with antithrombotic therapy failed to improve the lesions and to 

maintain the antegrade blood flow. Finally, lesions in each patient were successfully res- 

cued through the use of emergent stenting. A drug-eluting stent for coronary use was de- 

ployed in Patient 1, and an Enterprise stent was applied in Patient 2. Inadvertent shift of 

the aspiration catheter into arteriosclerotic vessels can cause a serious intracranial ves- 

sel dissection. When performing mechanical thrombectomy, intracranial stents need to be 

available as rescue treatment devices to manage refractory iatrogenic intracranial vessel 

dissection. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Mechanical thrombectomy using a stent retriever (SR) has
proven to be effective for patients with acute ischemic stroke
secondary to large vessel occlusions [1] . In addition to the
use of a single SR, various devices and techniques for me-
chanical thrombectomy have emerged and are now widely
used to achieve good procedural results [2-6] . Furthermore,
mechanical thrombectomy is now being used to target more
peripheral arteries [7-9] . However, mechanical thrombectomy
can sometimes be associated with several procedural com-
plications, including vessel injury, distal embolism, puncture
site problems, and postprocedural intracranial hemorrhage
[10-14] . 

Vessel injury is the most directly related procedural com-
plication, usually caused by clinician error while using en-
dovascular devices and techniques. Vessel perforation is com-
mon and requires urgent management because it can lead
to critical conditions [15 ,16] . Vessel perforation is usually no-
ticed as an obvious protrusion of a device from the vascu-
lar structure, or is visualized as a contrast leak at the dis-
tal site of the manipulation. Improper mechanical thrombec-
tomy procedures can also cause vessel dissection, another
type of vessel injury [17-19] . Unlike vessel perforation, ves-
sel dissection is not always apparent on subsequent angiogra-
phy and can occur at any procedural site without the obvious
protrusion of a device from a vascular structure. To prevent
and manage vessel dissection during mechanical thrombec-
tomy, clinicians need to be aware of procedures causing
this complication and ways to avoid them as well as rescue
them. 

Two patients (0.8%), out of approximately 250 cases of
mechanical thrombectomy over the past 5 years at our
institution, were definitively diagnosed with iatrogenic in-
tracranial dissection caused by the thrombectomy procedure
[20-23] . In this report, we provide the details of these 2
cases of refractory iatrogenic intracranial artery dissection
that occurred during mechanical thrombectomy performed
with the combined use of an SR and an aspiration catheter.
Both occurred on a mildly arteriosclerotic vessel proximal
to the occlusion, and each was rescued through emergent
stenting. 
Case descriptions 

Case 1 

A 69-year-old man with a history of hypertension and dia-
betes mellitus was hospitalized at our institute for myocar-
dial infarction. He suddenly developed aphasia with a Na-
tional Institutes of Health Stroke Scale score of 8. He had pre-
viously undergone percutaneous coronary intervention with
drug-eluting stents (DES) and was taking 100 mg of aspirin
and 3.75 mg of prasugrel daily. Magnetic resonance angiogra-
phy (MRA) and diffusion-weighted imaging (DWI) showed oc-
clusion of the M2 segment of the left middle cerebral artery
(MCA) with only slight ischemic change ( Fig. 1 A, B). There
was mild atherosclerotic stenosis at the mid-M1 segment
of the MCA proximal to the occlusion ( Fig. 1 A). After ini-
tiating intravenous thrombolysis with alteplase, endovascu-
lar treatment was performed. Written informed consent was
obtained from a member of the patient’s family before the
procedure. 

The endovascular procedure was performed via femoral
access under local anesthesia. Heparin was not administered
initially because of the ongoing administration of alteplase.
A 9-French balloon-guide catheter (BGC) was placed in the
left cervical internal carotid artery (ICA). Initial angiography
revealed persistent occlusion of the inferior M2 segment of
the left MCA with mild atherosclerotic stenosis at the mid-
M1 proximal to the occlusion ( Fig. 2 A, B). The occlusion was
crossed with a Marksman microcatheter (Medtronic, Min-
neapolis, MN), and a microguidewire using a Penumbra 5MAX
ACE 68 catheter (Penumbra Inc., Alameda, CA) as an interme-
diate support catheter. 

We attempted to place the Penumbra at the proximal M1
but could not advance beyond the ophthalmic artery origin
because of the ledge effect at that time. A Trevo XP 3 mm × 20
mm SR (Stryker Neurovascular, Kalamazoo, MI) was placed
across the occluded lesion ( Fig. 2 C, D). When the microcatheter
was removed to increase suction force from the Penumbra,
the Penumbra unintentionally shifted up to the mid-M1 which
was initially nonoccluded but mildly arteriosclerotic ( Fig. 2 E).
The placed SR was pulled back through the Penumbra under
continuous aspiration, and a small clot was retrieved ( Fig. 2 F).

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – Case 1. (A, B) Magnetic resonance angiography and diffusion-weighted imaging performed upon patient admission, 
showing occlusion of the M2 segment of the left middle cerebral artery with only slight ischemic change. Note the mild 

atherosclerotic stenosis at the mid-M1 proximal to the occlusion (arrow). (C, D) Magnetic resonance angiography and 

diffusion-weighted imaging performed the day after the procedure, showing successful recanalization with localized 

ischemic change. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Penumbra was pulled back to the C1 portion of the ICA
from mid-M1, as it was wedged at the mid M1, and angiogra-
phy showed the occlusion at M2 had been recanalized ( Fig. 2 G).
The time from femoral puncture to recanalization was 35 min-
utes, and the time from stroke onset to recanalization was
205 minutes. However, irregular stenosis was noticed in the
mid-M1, and it gradually progressed with decreasing periph-
eral blood flow ( Fig. 2 H). Based on the appearance of the ir-
regular stenosis and the unintentional shift of the Penumbra,
this lesion was considered a vessel dissection induced by the
tip of the Penumbra at an initially atherosclerotic vessel. Intra-
venous alteplase infusion was not yet finished, but systemic
heparinization was started. 

Percutaneous transluminal angioplasty (PTA) was per-
formed using a Gateway 2 mm × 9 mm balloon catheter
(Stryker Neurovascular) several times over for an hour, and
the stenotic lesion was dilated and then restenosed repeat-
edly ( Fig. 2 I, J, K). Because an intracranial stent was not
readily available at the time of surgery, we employed a DES
for coronary use that was regularly available for percutaneous
coronary intervention at our institution. A Xience Sierra DES
2.25 mm × 15 mm (Abbott Vascular, Santa Clara, CA) was
placed at the lesion, and the stenosis was successfully recov-
ered with sufficient stent-wall apposition which was viewed
with cone-beam computed tomography ( Fig. 2 L, M, N). Final
angiography confirmed a score of 3 on thrombolysis in cere-
bral infarction recanalization ( Fig. 2 O). 

MRA and DWI on the day after the procedure showed
successful recanalization with localized ischemic change
( Fig. 1 C, D). Anticoagulant therapy for the prevention of
cardiogenic embolism was started and continued in addi-
tion to dual antiplatelets. At the 3-month follow-up, the
patient was almost independent with only mild sensory
aphasia. 
Case 2 

An 83-year-old woman was admitted to our institute with left
hemiparesis, a National Institutes of Health Stroke Scale score
of 4, and an unknown time of symptom onset. She had a his-
tory of atrial fibrillation but was not taking anticoagulants.
MRA and DWI showed occlusion of the M1 segment of the
right MCA with subtle ischemic change ( Fig. 3 A, B). There was
a mild atherosclerotic stenosis at the mid-M1 proximal to the
occlusion ( Fig. 3 A). Intravenous thrombolysis was not initiated
because of the time course. Written informed consent was ob-
tained from a member of the patient’s family before the pro-
cedure. 

The endovascular procedure was performed via femoral
access under local anesthesia after systemic heparinization.
A 9-French BGC was placed in the right cervical ICA. Initial
angiography revealed occlusion of the M1 of the right MCA
( Fig. 4 A). One pass of the simple SR technique using a Trevo
XP 4 mm × 20 mm (Stryker Neurovascular) failed to recanal-
ize the occlusion ( Fig. 4 B, C). Subsequently, a Penumbra 5MAX
ACE 60 catheter (Penumbra Inc.), a Trevo Pro18 microcatheter
(Stryker Neurovascular), and a microguidewire were advanced
as a unit, with the microcatheter traversing the occlusion. A
Penumbra ACE 60 was used instead of an ACE 68 because
previous angiography revealed mild stenosis at the mid-M1
( Fig. 4 C). However, during this manipulation, the Penumbra
shifted up to the occluded site through the mildly arterioscle-
rotic mid-M1 ( Fig. 4 D). A Trevo XP 4 mm × 20 mm (Stryker Neu-
rovascular) was placed beyond the Penumbra without repo-
sition of the Penumbra ( Fig. 4 E). The SR and the Penumbra
were pulled back together through the BGC under continu-
ous aspiration, and a hard clot was retrieved ( Fig. 4 F). Subse-
quent angiography demonstrated recanalization of the occlu-
sion ( Fig. 4 G). 
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Fig. 2 – Case 1. (A, B) Initial angiography showing occlusion of the inferior M2 of the left middle cerebral artery. Note the mild 

atherosclerotic stenosis of the mid-M1 proximal to the occlusion (arrow). (C, D) A microcatheter navigated into the distal 
portion of the thrombus, and a Trevo XP 3 mm × 20 mm stent retriever placed across the occluded lesion. We attempted to 

place the Penumbra catheter at the proximal M1 as an intermediate support catheter, but could not advance beyond the 
origin of the ophthalmic artery at that time. (E) Upon removal of the microcatheter, the Penumbra sifted up to the mid-M1, 
which was initially nonoccluded but mildly arteriosclerotic. (F) The stent retriever pulled back, and a small clot was 
retrieved. (G) Upon pulling back the Penumbra proximally, after being wedged at the mid-M1, angiography demonstrated 

recanalization. (H) Irregular stenosis noticed at mid-M1 which gradually progressed with decreasing peripheral blood flow. 
(I, J, K) Despite performing percutaneous transluminal angioplasty, the lesion is dilated and then restenosed repeatedly. (L, 
M, N) A drug-eluting stent placed at the lesion, and cone-beam computed tomography showing the lesion successfully 

recovered with sufficient stent-wall apposition. (O) Final angiography confirming complete recanalization. 
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Fig. 3 – Case 2. (A, B) Magnetic resonance angiography and diffusion-weighted imaging performed upon patient admission 

showing occlusion of the M1 segment of the left middle cerebral artery with subtle ischemic change. Note the mild 

atherosclerotic stenosis at the mid-M1 proximal to the occlusion (arrow). (C, D) Magnetic resonance angiography and 

diffusion-weighted imaging performed the day after the procedure showing successful recanalization with small ischemic 
change. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The time from femoral puncture to recanalization was 38
minutes. However, irregular stenosis developed at the mid-
M1 which gradually progressed, eliminating peripheral blood
flow ( Fig. 4 H). Based on the irregular stenosis and the preced-
ing maneuver, this lesion was considered a vessel dissection
induced by the tip of the Penumbra catheter at an initially
atherosclerotic vessel. Over the course of an hour, PTA was
conducted several times, using a Gateway 2.5 mm × 9 mm
(Stryker Neurovascular). Dosing with dual antiplatelet drugs
(300 mg of aspirin and 300 mg of clopidogrel) also failed to im-
prove the lesion or maintain the blood flow ( Fig. 4 I, J, K). There-
fore, an Enterprise stent 4 mm × 23 mm (Cordis, Miami Lakes,
FL) was placed at the lesion, and the stenosis was successfully
recovered with sufficient stent-wall apposition ( Fig. 4 L, M, N).
Final angiography confirmed a score of 2b on thrombolysis in
cerebral infarction recanalization ( Fig. 4 O). 

MRA and DWI on the day after the procedure showed suc-
cessful recanalization with small ischemic change ( Fig. 3 C,
D). Oral anticoagulant therapy was started and contin-
ued in addition to dual antiplatelets. At the 3-month
follow-up, the patient was independent with no neurological
symptoms. 

Discussion 

We report 2 cases of iatrogenic intracranial artery dissection
during mechanical thrombectomy that were rescued through
emergent stenting. In each case, an inadvertent shift of the
aspiration catheter into mildly arteriosclerotic vessels during
the procedure was the suggested cause of vessel dissection.
When performing mechanical thrombectomy, it is necessary
to manipulate the aspiration catheter to avoid such move-
ment near arteriosclerotic vessels. Stenting may be necessary
in cases of dissection where blood flow to the periphery is not
maintained. 

Iatrogenic intracranial vessel dissection is not seen fre-
quently, but it is one of the procedural complications asso-
ciated with endovascular procedures for intracranial lesions.
During mechanical thrombectomy, intracranial vessel dissec-
tion can also occur and might be more likely because me-
chanical thrombectomy is the procedure used for occluded
vessels with emergent setting. It has been reported that ia-
trogenic vessel dissection occurs in 0.6%-3.9% of mechani-
cal thrombectomy cases [11-13] . Among these cases, extracra-
nial dissection was more common, whereas intracranial ves-
sel dissection was precisely described in only a small num-
ber [11 ,17] . Among approximately 250 cases of mechanical
thrombectomy at our institute over the past 5 years, only
these 2 patients were definitively diagnosed with iatrogenic
intracranial dissection (0.8%) [20-23] . However, there is a cur-
rent concern that instances of intracranial dissection may
increase because more peripheral lesions are being treated
with a variety of interventions other than the simple SR tech-
nique. Therefore, it is necessary to describe the procedural
causes of iatrogenic intracranial vessel dissection, their impli-
cations, and strategies for managing them during mechanical
thrombectomy. 

Our findings from these 2 cases suggest that an inadver-
tent shift of the aspiration catheter into the arteriosclerotic
vessels caused intracranial vessel dissection during mechan-
ical thrombectomy. In both cases, dissection occurred at the
initially nonoccluded but mildly arteriosclerotic M1, where a
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Fig. 4 – Case 2. (A) Initial angiography showing occlusion of the M1 of the right middle cerebral artery. (B, C) One pass of a 
simple stent retriever technique using a Trevo XP 4 mm × 20 mm failed to recanalize the occlusion. Note the mild 

atherosclerotic stenosis of the mid-M1 proximal to the occlusion (arrow). (D) During the second pass with a combined 

technique using a Penumbra 5MAX ACE 60 catheter, the Penumbra shifted to the occluded site through the mid-M1, which 

was initially non-occluded but mildly arteriosclerotic. (E) A Trevo XP 4 mm × 20 mm stent retriever placed beyond the 
Penumbra without repositioning the Penumbra. (F) The placed stent retriever and the Penumbra pulled together, and a hard 

clot was retrieved. (G) Angiography demonstrating recanalization. (H) Irregular stenosis noticed at mid-M1 which gradually 

progressed with decreasing peripheral blood flow. (I, J, K) Despite performing percutaneous transluminal angioplasty, the 
lesion is dilated and then restenosed repeatedly. (L, M, N) An Enterprise stent placed at the lesion, and the lesion 

successfully recovered with sufficient stent-wall apposition, as viewed on cone-beam computed tomography. (O) Final 
angiography confirming successful recanalization. 
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large-bore aspiration catheter shifted up into the distal ves-
sel through the atherosclerotic lesion. Among the few previ-
ous reports of intracranial vessel dissection during mechan-
ical thrombectomy, the aspiration catheter was reported as
the estimated cause of dissection [17] . Various large-bore as-
piration catheters for mechanical thrombectomy have been
developed and are now widely used with contact aspiration
or an SR and aspiration catheter combined. It has been re-
ported that in older patients, it is prudent to use an appro-
priate inner catheter with the large-bore aspiration catheters
in order to minimize the lip as it crosses the origin of the
ophthalmic artery, while taking into account the amount of
force applied to the aspiration catheter to reach the M1 seg-
ment [24] . Inadvertent shift of the aspiration catheter into
arteriosclerotic vessels, even if the arteriosclerotic change is
mild, should be avoided during mechanical thrombectomy. Al-
though other mechanical thrombectomy procedures, includ-
ing the simple SR technique, might cause vessel dissection,
clinicians should manipulate the aspiration catheter to pre-
vent shifting to distal vessels with arteriosclerotic changes,
as shown in our 2 cases. Especially for relatively peripheral
vessels, it is necessary to plan exactly what caliber of aspira-
tion catheter to use and where to use it. 

Currently there is no published evidence regarding the
management of iatrogenic vessel dissection, especially in in-
tracranial arteries. Generally, PTA or stenting may be consid-
ered if blood flow is strongly impaired [12] . In our 2 cases,
repeated PTA with antithrombotic therapy failed to improve
the lesion and to maintain the blood flow distally. The dis-
sected lesions were rescued through emergent stenting, and
the postoperative course in each case was uneventful. A DES
for coronary use was employed in the Case 1 case because
an intracranial stent was not available for emergency use at
the time. However, the Enterprise stent, which had become
available for emergency use at our institution, was applied in
the Case 2. DES is not generally indicated for intracranial use,
but there are some reports of its off-label use for intracranial
arteries [25 ,26] . One of the problems with DES implantation
is in-stent thrombosis, which usually requires long-term an-
tiplatelet therapy to prevent [27] . The efficacy and safety of in-
tracranial implantation of DES should be discussed after long-
term follow-up. When performing mechanical thrombectomy,
intracranial stents should be made available as a rescue treat-
ment device, in order to manage refractory iatrogenic intracra-
nial vessel dissection. 

Conclusions 

In this report, we describe 2 cases of iatrogenic intracranial
artery dissection during mechanical thrombectomy that were
rescued through emergent stenting. Our 2 cases suggest that
an inadvertent shift of the aspiration catheter into arterioscle-
rotic vessels, even if the arteriosclerotic change is mild, is
a probable cause of iatrogenic intracranial vessel dissection.
When performing mechanical thrombectomy using an aspira-
tion catheter, it is necessary to plan the exact placement and
caliber of the aspiration catheter to prevent this complication.
Stenting may be necessary in cases of dissection where blood
flow to the periphery is not maintained, despite PTA with an-
tithrombotic therapy. 

Informed consent 

Informed consent was obtained from each patient for inclu-
sion of their information in publication of the case report and
accompanying images. 
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