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Abstract

Objective—Experience on thrombolysis and/or thrombectomy for acute major ischemic strokes in the set-
ting of deep (less than 40,000/mm?3) thrombocytopenia is limited.

Methods—Case report and review of the literature.

Results—A 63-year-old female with myelodysplastic syndrome presented with left middle cerebral artery
stroke within 2 hours of symptom onset. Severe thrombocytopenia (10.000/mm?) precluded systemic
thrombolysis. However, endovascular thrombectomy provided successful recanalization and dramatic clini-
cal recovery with NIHSS score decreasing from 20 to 2 soon after the procedure. Her modified Rankin
scale was | at the end of the third month.

Conclusion—This exceptional case highlights that neurothrombectomy could be feasible and of justifia-
ble merit even in the setting of critically low thrombocytopenia if a meticulous procedure is followed in

subjects with severe acute stroke.
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Introduction

A platelet count of less than 100,000/mm? is considered
as a contraindication for intravenous (IV) thrombolysis
for acute ischemic stroke per the current European
Stroke Organization (ESO) and American Heart Associ-
ation (AHA) guidelines [1,2]. In contrast to ESO guide-
lines, AHA clearly recommends that IV tissue plasmino-
gen activator (tPA) can be initiated before the results of
clotting tests and blood counts become available in case
of possible delays due to laboratory procedures. This
recommendation is emerged from the low incidence of
thrombocytopenia in subjects without relevant medical
history and is not based on a systematic study demon-
strating an acceptable level of safety. In patients with
thrombocytopenia, interventional thrombectomy without
using pharmacological agents is a more safer option.
Accordingly, lower thresholds of platelet counts were
used as exclusion criteria in the interventional thrombec-
tomy studies, such as 30,000/mm?3 in Multi-MERCI and
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40,000/mm3 in MR-CLEAN study [3,4]. The case pre-
sented herein defines a much more lower threshold for
attempting recanalization in a safe manner in the setting
of acute ischemic stroke.

Case Report

A 63-year-old-female with myelodysplastic syndrome
(MDS) presented with acute onset of speech disturbance
and right-sided weakness. On admission, her neurologi-
cal exam revealed global aphasia, confusion, right hemi-
plegia, right hemianopia and conjugated eye deviation to
the left, all pointing to a fully developed left middle cer-
ebral artery (MCA) stem syndrome. Her initial National
Institute of Health Stroke Scale (NIHSS) score was 20.
Albeit the presence of hypertension and coronary artery
disease in her past medical history, she was not using
any anticoagulant or antiplatelet agents due to transfu-
sion-refractory thrombocytopenia caused by MDS over

Corresponding Author: Mehmet Akif Topcuoglu, MD, Faculty of Medicine, Department of Neurology, Neurological Intensive Care Unit,
Hacettepe University, 06100, Sihhiye, Ankara, Turkey matopcuoglu@yahoo.com



8 ‘|oA ‘ABOJjoINaN |BUOIIUSAIBIU| PUR JBJNJSEA JO [BUINOf

Onder et al.

the last one-year period. The initial laboratory work-up
at the emergency department showed significant throm-
bocytopenia (10.000/mm3) along with a slightly eleva-
ted international normalized ratio (1.69); other labora-
tory parameters were within normal limits. Noncontrast
cranial computed tomography (CT) was unremarkable
(Figure 1a). CT angiography revealed occlusion of distal
M1 segment of the left middle cerebral artery (Figures
1b and 1c). After meticulous discussions and detailed
consenting with the legal representatives, she was taken
to the angiography suite for endovascular treatment.
Angiography showed abrupt cutoff in the distal M1 seg-
ment with poor collateral filling (Figures 2a and 2b).
Mechanical thrombectomy was performed using the
Catch Mini Plus ® system (Balt, Montmercy, France)
deployed through an Excelsior® SL-10 microcatheter
(Stryker, Fremont, CA) and a recanalization status of
TICI-2b was attained at the end of the procedure (Fig-
ures 2c¢ and 2d). The procedure was completed 3.5 hours
after symptom onset. Six units of platelets were admin-
istered during and after the procedure. Cranial magnetic
resonance imaging (MRI) obtained 5 hours after com-
pletion of the procedure showed patchy areas of restric-
ted diffusion in left MCA territory (Figure 3A (1-3) and
(5-7)) without any hemorrhage detectable on suscepti-
bility weighted images (Figure 3A (4,8)). Her response
to treatment was dramatic. The NIHSS score decreased
to 2 following the procedure. Another MRI obtained 53
hours after symptom onset showed small parietoinsular
and frontal infarcts and again no evidence of hemor-
rhage (Figure 3B (1-8)). At the end of the third month,
her only neurological deficit was slight right facial and
arm paresis; she received a score of 1 on the modified
Rankin scale. The follow-up brain MRI showed a small
frontal infarct and normal cerebral arterial vasculature
(Figure 3C (1-3)). Platelet number fluctuated around
20,000/mm?3 during this period.

Discussion

Unsuspected thrombocytopenia can be found in up to
0.8% of the acute stroke patients scheduled for throm-
bolysis [5-7]. Although the exact prevalence is not
known, it is not uncommon to encounter low platelet
counts in the acute stroke setting, especially considering
those cases with a previously established diagnosis.
While the potential for hemorrhagic complications com-
prise the primary concern in such patients, several
thrombocytopenic conditions such as sepsis, drug reac-
tions, immune thrombocytopenia (ITP), malignancy-
related disseminated intravascular coagulopathy (DIC),
heparin-induced thrombocytopenia (HIT), thrombotic
thrombocytopenic purpura (TTP), and antiphospholipid
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syndrome are also paradoxically thrombotic [8-11].
Therefore, an action plan for acute stroke thrombolysis
is needed in these patients. It is fortunate that, albeit the
presence of limited experience, mechanical thrombec-
tomy without using any pharmacological agents remains
as a valid option for this purpose [12].

Local/systemic thrombolysis or mechanical thrombec-
tomy have successfully been used in severe life-threat-
ening thrombotic conditions, such as acute myocardial
infarction, massive pulmonary embolism, and massive
stroke, in subjects with mild to moderate thrombocyto-
penia (platelet counts between 40,000 and 100,000/
mm?) [13,14]. According to the quite limited experience
with IV tPA in acute stroke patients with unsuspected
mild thrombocytopenia (minimum platelet count repor-
ted in literature: 59,000/mm?) [5], systemic thrombolytic
treatment has not resulted in hemorrhagic complications
or death during follow-up. However, platelet counts
(even higher than 150.000/mm?) have been labeled as a
potential predictor of symptomatic hemorrhagic compli-
cations after IV thrombolysis in several studies [15].
Endovascular therapy is usually the preferred therapeu-
tic option for these patients; however, published experi-
ence with this modality in patients with low platelet
counts is also quite limited. In the MERCI/Multi
MERCI cohort, mechanical thrombectomy was used in
four patients with moderate thrombocytopenia
(>40.000/mm3) [12]. Albeit no significant hemorrhage
was seen, none of these patients had a good outcome
(Modified Rankin’s score: mRS<4) despite successful
recanalization. The authors connected this finding to the
poor baseline health status of the patients.

There are very few reports in the literature regarding the
treatment of acute thromboembolic events in patients
with severe thrombocytopenia (platelet counts less than
40,000/mm3). We found only three such patients with
acute stroke treated by intravenous thrombolysis or
mechanical thrombectomy [12,16]. Two of these
patients were in the MERCI/Multi MERCI cohort. The
first was a 52-year-old female with terminal gestational
trophoblastic carcinoma, complicated with thrombocyto-
penia developing after chemotherapy and sepsis. The
apparent life expectancy was less than 3 months. Endo-
vascular treatment was attempted for severe ICA occlu-
sion (NIHSS: 24) within 1.5 hours after symptom onset,
but no recanalization was achieved. A massive hemor-
rhage occurred which eventually led to the death of the
patient. The second was a 60-year-old male with a plate-
let count of 37,000/mm? who developed severe (NIHSS:
17) MCA territory infarction and was successfully
recanalized 4.2 hours after symptom onset. No hemor-
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Figure 1. a: Pretreatment cranial CT showed normal findings. b: Arterial phase CT angiography showed an abrupt
cutoff in the horizontal portion of the left MCA distally with poor-to-moderate collateral status. c: Venous phase CT

angiography confirmed the collateral insufficiency.

Figure 2. Left MCA distal M1 occlusion as depicted in
anteroposterior (a) and lateral (b) projections was suc-
cessfully recanalized except for a small posterior parie-
tal perfusion deficit (c, d, same planes).

rhage was observed. His 90-day mRS was 4 [12]. An
additional 39-year-old severely thrombocytopenic
(27.000 mm3, due to TTP) man with expressive aphasia
due to MCA occlusion was successfully treated with IV
tPA followed by therapeutic plasma exchange. He fully
recovered [16]. The case presented herein is the fourth
report in the literature, and mechanical thrombectomy
produced an excellent result. Of note, among patients
ever been attempted for the treatment of thromboem-

bolic insults, this case had the lowest platelet count. We
were not able to find any cases with MDS and throm-
boembolic stroke in our Pubmed® search [17]. How-
ever, we are aware that there are at least 95 cases with
an established diagnosis of MDS who had stroke accord-
ing to FDA database and social media [18]. The stroke
risk in MDS increases with male gender, age >60 years,
hypertension and Lenalidomide use. Our case is also the
first case of stroke in a patient with MDS described in
the peer-reviewed literature.

The threshold at which platelet function becomes
severely compromised is a critical question. Platelet
transfusion guidelines generally recommend platelet
transfusion in patients scheduled for major surgery when
the platelet count is between 80,000 and 100,000/mm3.
Anticoagulation is generally held in patients when the
platelet count drops to values below 50,000/mm?>. Mean-
while, chemotherapy patients are generally transfused
and children with ITP are treated to keep platelet counts
above 10,000/mm?>. ITP patients generally do not spon-
taneously bleed beyond the skin even with platelet
counts lower than 10,000/mm3. Before the availability
of platelet transfusions, spontancous bleeding, such as
intracranial hemorrhage and gastrointestinal bleeding,
did not occur until platelets dropped to values less than
5000/mm3 among humans receiving chemotherapy. A
certain number of platelets, between 7000 to 10 000/
mm?, are needed just to maintain vascular integrity in
humans [19]. Despite these announced thresholds,
experimental data usually indicate that the most basic
level of hemostasis can be maintained with relatively
few number of platelets. An experimental data from
mice have nicely shown that platelet number less than
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Figure 3. A: MRI obtained 8.5 hours after symptom onset showed patchy areas of restricted diffusion in the left MCA
territory along with no hemorrhagic transformation. B: Another MRI obtained 53 hours after symptom onset showed
FLAIR hyperintense lesions without any evidence of hemorrhage. C: Day 90 MRI shows only a small frontal infarct
along with patent left MCA.

Images: Apparent diffusion coefficient (ADC) maps: Al, AS, B1, BS; Diffusion-weighted imaging (DWI): A2, A6, B2,
B6; Fluid attenuation inversion recovery (FLAIR): A3, A7;B3, B7, C1, C2; Susceptibility weighted imaging (SWI): A4,
A8;B4, BS.
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2.5% of normal can be enough for maintenance of
hemostasis [20]. The presence of functionally more
active platelets in the peripheral blood, perhaps due to
an unbalanced increase in thrombin concentration, may
further help to establish hemostasis. Our single-case
experience supports this assumption and draws the atten-
tion of stroke experts to the difficulties in decision mak-
ing in such cases. We think that mechanical thrombec-
tomy may be warranted in cases with significant throm-
bocytopenia presenting with acute stroke. Unless the
procedure is complicated with vascular rupture or dis-
section, positive clinical results can be expected.
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