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Management of tandem occlusion stroke with endovascular
therapy
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Object. Approximately 25% of patients with middle cerebral artery (MCA) occlusion will have a concomitant
internal carotid artery (ICA) occlusion, and 50% of patients with an ICA occlusion will have a proximal MCA occlu-
sion. Cervical ICA occlusion with MCA embolic occlusion is associated with a low rate of recanalization and poor
outcome after intravenous thrombolysis. The authors report their experience with acute ischemic stroke patients who
suffered tandem ICA/MCA (TIM) occlusions and underwent intravenous thrombolysis followed by extracranial ICA
angioplasty and intracranial MCA mechanical thrombectomy.

Methods. In a retrospective analysis of their stroke database (2008—-2011), the authors identified 2 patients with
TIM occlusion treated with intravenous thrombolysis followed by extracranial ICA angioplasty and intracranial me-
chanical thrombectomy. They examined early neurological improvement defined by a greater than 10-point reduction
of National Institutes of Health Stroke Scale (NIHSS) score and an improved modified Rankin Scale (mRS) score

at 60 days. Successful recanalization based on thrombolysis in cerebral infarction (TICI) score of 2 or 3 was also

evaluated.

Results. In both patients a TICI score of 2b or 3 was achieved, signifying successful recanalization. In addition,
both patients had a reduction in the NIHSS score by greater than 10 points and an mRS score of 0 at 60 days.

Conclusions. Tandem occlusions of the cervical ICA and MCA may be successfully treated using the multimo-
dality approach of intravenous thrombolysis followed by extracranial ICA angioplasty and intracranial mechanical

thrombectomy.

(http://thejns.org/doi/abs/10.3171/2012.1. FOCUS11350)
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clusions will have comorbid MCA occlusions, and

a quarter of patients with MCA occlusions will
have concomitant ICA occlusions.?> Morbidity and mor-
tality are higher in these patients, while therapeutic ap-
proaches remain unclear.? Therapeutic strategies include
combined intravenous and intraarterial thrombolysis by
microcatheter navigation through the occluded ICA,"
mechanical thrombectomy,*¢ and angioplasty with or
without stent placement of the occluded ICA 271113 How-
ever, there is concern that these multimodal approaches
are time consuming and associated with high risk of com-
plications. To our knowledge, there have been no reports
describing the utilization of the combined approach of
intravenous thrombolysis followed by ICA balloon an-
gioplasty, as well MCA mechanical thrombectomy.

HALF of all patients presenting acutely with ICA oc-

Abbreviations used in this paper: CCA = common carotid artery;
ICA = internal carotid artery; MCA = middle cerebral artery; mRS
= modified Rankin Scale; NIHSS = National Institutes of Health
Stroke Scale; TICI = thrombolysis in cerebral infarction; TIM =
tandem ICA/MCA; t-PA = tissue plasminogen factor; TTP = time
to peak.

* Drs. Dababneh and Guerrero contributed equally to this work.
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Methods

We screened the University of Florida and Shands
stroke database for strokes occurring between January
2008 and September 2011. Two patients met the follow-
ing inclusion criteria: 1) acute stroke presenting within
4.5 hours of symptom onset, 2) CT angiography dem-
onstrating TIM occlusion with perfusion deficit, 3) re-
ceived intravenous systemic thrombolysis, 4) underwent
ICA balloon angioplasty, and 5) underwent subsequent
MCA mechanical thrombectomy in which an aspiration
retrieval device was used. Neither patient had evidence of
hemorrhage on initial or postprocedure noncontrast head
CT scan. The patients’ demographics, pre— and post—en-
dovascular intervention NIHSS score, and mRS score at
60 days are summarized in Table 1.

Case 1

This 18-year-old female college student with no
medical history presented to the Shands emergency de-
partment with sudden left hemiplegia that she had expe-
rienced while driving. She subsequently loss of control of
her car and had a low-speed collision. On presentation,
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TABLE 1: Summary of patient demographics*
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Case Age (yrs), Admission NIHSS Successful Mechanical NIHSS After
No. Sex Score IV t-PA Recanalizationt Angioplasty & Thrombectomy  60-Day mRS Score
1 18, F 15 yes yes 1 0
2 62, F 19 yes yes 1 0

* IV = intravenous.
t Flow represents a TICI Grade 3.

her NIHSS score was 15. Computed tomography angi-
ography showed a complete occlusion of the right CCA,
ICA, and MCA. Perfusion CT scanning demonstrated in-
creased TTP in the entire right MCA territory (Fig. 1A).
The patient was treated with intravenous thrombolysis
within 3 hours of stroke ictus, but no significant clinical
improvement occurred. She then was taken emergently to
the angiography suite, where she underwent right femo-
ral catheterization; angiography demonstrated stenosis
of the right CCA (Fig. 2A) and occlusion of ICA. Using
a 6 x 40-mm Aviator balloon, right CCA and ICA an-
gioplasty was performed. Multiple passes with repeated
inflations to 10 atm were required for restoration of flow
in the right CCA (Fig. 2B), as well as right ICA. Intracra-
nial cerebral angiography demonstrated persistent occlu-
sion of the proximal right MCA (Fig. 3C). Serial angio-
grams were acquired as a 041 Penumbra microcatheter

Fic. 1. Case 1. A: Initial CT perfusion study showing TTP prior
to balloon angioplasty and thrombectomy.  B: Diffusion-weighted MR
image obtained after endovascular intervention. Preprocedure TTP (A)
shows a large area of ischemia in the entire right MCA territory com-
pared with smaller final infarct size (B) postprocedure. Case 2. C:
Initial CT perfusion study showing TTP. D: Diffusion-weighted MR
image acquired after the endovascular intervention. The TTP shows
a larger area of ischemia in the right MCA territory preprocedure (C)
compared with the final infarct size (D) postprocedure.
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was introduced to debulk and remove the thrombus, and a
thrombectomy was accomplished. The proximal M, seg-
ment had blood flow shown to have a TICI score of 3 (Fig.
2D) after thrombectomy. Postprocedure MR imaging re-
vealed a small diffusion weighted—positive region in the
right insular cortex (Fig. 1B).

Case 2

This 62-year-old woman presented to the emergen-
cy department with sudden-onset left facial droop and
hemiplegia. Her medical history was significant for coro-
nary artery disease status after remote multiple cardiac
bypasses, diabetes, and hypertension. On presentation,
her NIHSS score was 19. Computed tomography angi-
ography showed a complete occlusion of the right ICA
and MCA. Perfusion CT scanning showed a large area in
the right MCA territory of increased TTP (Fig. 1C). The
patient was treated with intravenous thrombolysis, but
no improvement occurred. She then underwent invasive
catheterization, which revealed right ICA stenosis (Fig.
3A). Using an Aviator 4 x 15—mm balloon, balloon an-

C
Fic. 2. A: Pretreatment selective right CCA angiogram (anteroposte-

rior view) showing a stenosis at the origin (arrow). B: Angiogram ac-
quired after balloon angioplasty demonstrating complete recanalization
of the right CCA (arrow). ~ C: Despite ICA flow restoration, the right M,
segment remains occluded (arrow).  D: Angiogram revealing success-
ful recanalization of the right MCA after thrombectomy (arrow).
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Fic. 3. A: Pretreatment selective angiogram of the right ICA showing
a stenosis at the bifurcation of the right CCA (arrow).  B: Angiogram
obtained after balloon angioplasty, demonstrating complete recanaliza-
tion of the right ICA (arrow).  C: The right MCA M, segment remains
occluded (arrow).  D: Successful recanalization of the right MCA after
thrombectomy (arrow).

gioplasty of the right ICA was performed with multiple
passes, and repeated inflations were required for resto-
ration of flow (Fig. 3B). Cerebral angiography showed a
persistent thrombus in the right MCA. A 041 Penumbra
microcatheter was then introduced to debulk and remove
the M, segment thrombus (Fig. 3C). A TICI score of 3
was also achieved in the proximal M, segment (Fig. 3D).
Postprocedure MR imaging demonstrated a right subcor-
tical infarct (Fig. 3D).

Results

Both patients were female. Both patients presented
with conventional angiography—documented tandem ICA
and proximal MCA occlusions. Intravenous recombinant
t-PA was given to both patients within 3 hours of ictus
and each underwent balloon angioplasty of the ICA fol-
lowed by MCA thrombectomy. Successful recanalization
with restoration of TICI Grade III flow was achieved in
each case. There were no peri- or postprocedural compli-
cations. Postprocedural noncontrast head CT revealed no
hemorrhage. Prior to discharge, each patient had a 1-week
NIHSS score of 1, with minor lower face weakness. Fur-
thermore, both patients had a mRS score of 0 at 60 days.

Discussion

The 2 patients who presented with tandem occlusion
within 3 hours of symptom onset were eligible and did
receive intravenous thrombolysis. However, at the time
of endovascular procedure neither patient had noticeable
improvement in their clinical status, suggesting persis-
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tent MCA occlusions despite intravenous t-PA therapy.
This is not surprising given previous reports stating that
in the presence of tandem occlusions, an ICA occlusion
likely reduces the delivery of systemic recombinant t-PA
to the MCA thrombus.!> Tandem occlusions have lower
predicted rates of recanalization and worse outcomes
than solitary MCA occlusions when using intravenous
thrombolytics.'® Moreover, a tandem occlusion is an inde-
pendent predictor of early reocclusion after t-PA—induced
recanalization.”

Given the lowered incidence of revascularization
with intravenous t-PA in this clinical setting, we used an
endovascular approach combining balloon angioplasty of
the extracranial carotid arteries followed by revascular-
ization of the MCA in which a penumbra retrieval de-
vice was used. Recently, various studies have reported
successful navigation through an occluded ICA to dis-
solve a distal MCA clot.>*!” Lavallée et al.'® compared
endovascular stent-assisted thrombolysis (6 patients) and
intravenous recombinant t-PA (4 patients). The NIHSS
score was comparable in both groups before treatment,
but the 3-month outcome was poorer in the intravenous
thrombolysis group than the endovascular group. Four
patients in the endovascular group had an mRS score of
0 at 3 months and 3 patients in the t-PA group had an
mRS score exceeding 3. Furthermore, Baumgartner et al.!
reported a series of patients with ICA dissection causing
tandem occlusion. Four patients underwent carotid artery
stenting followed by intraarterial thrombolysis, and 14
were treated with intravenous thrombolysis according to
the NINDS (National Institute of Neurological Disorders
and Stroke) criteria. The 3-month outcome was similar in
the 2 groups.

The benefits of ICA recanalization with balloon an-
gioplasty prior to MCA revascularization include creat-
ing direct access for thrombolytics to an MCA thrombus.
Successful recanalization with flow determined to be
a TICI score of 2b or 3 was achieved in both patients.
Additionally, both patients had good early neurological
improvement as defined by a reduction in their NIHSS
score by greater than 10 points. In 1 case immediate neu-
rological improvement was observed in the angiography
suite. Although limited by numbers, this is in contrast to
a report by Kim et al.,? in which 25% early neurologi-
cal improvement was achieved at 24 hours when using
intravenous thrombolysis in tandem occlusions. A ran-
domized trial comparing intravenous thrombolysis and a
combined approach of intravenous thrombolysis and en-
dovascular treatment in patients with tandem occlusions
would provide definitive evidence.

The theoretical risks of endovascular recanalization
include blind probing with a microguidewire and ma-
nipulation of a microcatheter, which can potentially lead
to vessel dissection or perforation, entrance of a false lu-
men of an ICA dissection, or dislodgment of a thrombus
while crossing the ICA occlusion. There is also the risk
of hyperperfusion syndrome increasing the likelihood of
intracerebral hemorrhage.'>? However, we did not encoun-
ter such complications during extracranial ICA balloon
angioplasty and MCA thrombectomy with the Penumbra
retrieval device. Post-recanalization blood pressures were
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normalized in each instance in an effort to decrease the
likelihood of hemorrhagic conversion. Clinical deteriora-
tion during the hospitalization of our patients was not ob-
served, and within 1 week both patients were discharged
to home.

Conclusions

There are no current guidelines for treatment of TIM
occlusions. The present cases illustrate the potential util-
ity and effectiveness of a multimodal approach of sys-
temic intravenous thrombolysis followed by ICA angio-
plasty and MCA thrombectomy using Penumbra retrieval
device for reperfusion of TIM occlusions.
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