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Abstract

We report a rare case of a basilar artery occlusion (BAO) caused by thrombosis as an initial mag-
nification of acute myelogenous leukemia (AML) and performed mechanical thrombectomy (MT) 
to treat it. A 67-year-old female presented left hemiparalysis of her arm and right-sided blindness. 
Magnetic resonance imaging (MRI) and magnetic resonance angiography revealed acute infarc-
tion in the left occipital and anterior lobes of the cerebellum and incomplete BAO. Her blood test 
showed hyperleukocytosis with precursor cells and high levels of C-reactive protein, and we diag-
nosed AML and disseminated intravascular coagulation (DIC). We decided to treat conservatively 
with rapid rehydration and heparin, but three hours after admission, she suddenly lost conscious-
ness. We performed acute MT with a direct aspiration first-pass technique (ADAPT). A white 
elastic embolus was aspirated, and DSA showed successful recanalization of the basilar artery. 
The next day, MRI revealed acute infarction in the midbrain and bilateral thalamus. The patient 
remained unconscious after MT and so chemotherapy to treat the acute leukemia could not be 
performed. The patient died of the primary disease 14 days after BAO. Thrombosis in association 
with AML is very rare disease and could occur in arterial vessels because of hypercoagulation, 
and this tendency may not respond to anticoagulation therapy. Although ADAPT might be per-
formed safety without complications even in cases of DIC, indications for treatment with MT 
should be carefully considered in patients in whom hemorrhage is a possibility.
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Arterial large-vessel embolism resulting from AML 
is very rare, and no cases of basilar artery occlusion 
(BAO) have been reported until now. Because BAO 
is also a rare clinical entity, its endovascular surgical 
management has not been established.

Herein, we report a case of a combination of the 
two rare conditions in which acute BAO manifested 
as an initial symptom of AML and mechanical 
thrombectomy (MT) was performed as treatment 
without complications.

Case Presentation

A 67-year-old woman visited our emergency room 
with visual disturbance, fever, and fatigue, all of 
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Introduction

Acute myelogenous leukemia (AML), one of the 
most common hematologic malignancies, can lead 
to disseminated intravascular coagulation (DIC). 
Arterial thrombosis is a rare complication, and so 
effective treatment is not established. Consumption 
coagulopathy of DIC can lead to secondary bleeding.
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which had lasted for several days. She had under-
gone subtotal gastrectomy for stomach cancer 20 
years earlier and endoscopic submucosal dissection 
for early colon cancer 3 years earlier. At the emer-
gency room, her body temperature was 37.7°C, 
her blood pressure was 151/48 mmHg, and her 
Glasgow Coma Scale (GCS) score was 14 (E3V5M6). 
Her neurological examination revealed left hemi-
paralysis of her arm and right-sided blindness. 
Electrocardiographic study demonstrated sinus 
rhythm.

Routine blood tests performed immediately on 
admission revealed hyperleukocytosis with precursor 
cells, high levels of C-reactive protein, and DIC; 
the International Society on Thrombosis and Haemo-
stasis algorithm yielded a score of 6 (Table 1).1)

Head computed tomography (CT) without contrast 
medium revealed low-density areas in the left 
occipital and left anterior lobes of the cerebellum; 
the posterior circulation acute stroke prognosis early 
CT score (PC-ASPECTS) was 8. Magnetic resonance 
imaging (MRI) showed acute infarction in the left 
occipital and anterior lobes of the cerebellum (Fig. 1). 
Whole-body CT without contrast medium revealed 
no recurrence of previous cancers and no enlarge-
ment of lymph nodes.

The patient suddenly lost consciousness, and rapid 
intubation was performed without muscle relaxant. 
CT angiography with contrast medium showed 
incomplete basilar tip occlusion, and so we prepared 
to perform MT. However, she regained consciousness, 
up to a GCS score of 11 (E4VntM6), soon after CT 
angiography. Because she had regained consciousness, 
we suspected recanalization of BAO clinically; no 
established protocol to improve the prognosis of 
BAO existed, and so we decided to treat conserva-
tively with rapid rehydration and heparin.

Three hours after admission, she suddenly lost 
consciousness again (GCS score of 2; E1VntM1). Head 
CT showed no hematoma or subarachnoid hemor-
rhage, so we suspected re-occlusion of the basilar 
artery and performed digital subtraction angiography 
(DSA), which revealed thrombosis of the basilar 
artery tip and occlusion of the left posterior cerebral 
artery. Acute MT with a direct aspiration first-pass 
technique (ADAPT) were performed. A guiding cath-
eter (7F ENVOY STR; Johnson & Johnson, Miami, 
FL, USA) was placed in the left vertebral artery. 
Under road-map guidance, a 0.014-inch microwire 
(Synchro2 standard; Stryker Corporation, Fremont, 
CA, USA) and a microcatheter (Excelsior SL-10; 
Stryker Corporation) were navigated past the throm-
bosis to the right posterior cerebral artery. Then, the 
aspiration catheter (5F SOFIA Flow Plus; MicroVen-
tion, Aliso Viejo, CA, USA) was positioned imme-
diately adjacent to the site of occlusion. The microwire 
and microcatheter were removed, and aspiration was 
performed through an aspiration syringe and with-
drawn into the guiding catheter (Fig. 2).

In the first aspiration, a white elastic embolus was 
aspirated, and DSA showed successful recanalization 
of the basilar artery. The time between diagnosis to 
recanalization was 42 minutes. DSA revealed a 
remaining thrombus, however, and a second ADAPT 
was performed. The second thrombus was similar 
to the first one. These obtained thrombi were mainly 
composed of fibrin but also contained leukemic blasts 
(Fig. 3A and 3B). The next day, MRI revealed high-in-
tensity areas in the midbrain and bilateral thalamus, 
and infarctions of perforating arteries (i.e., posterior 
thalamic perforating arteries) from the basilar artery 
tip (Fig. 2). The patient remained unconscious after 
MT, and so chemotherapy to treat the acute leukemia 
could not be performed. The patient died of the 

Table 1  Laboratory examination

Chemistry CBC Coagulation

CRP 16.3 mg/dl WBC 95.8 × 103/μl PT 14.0 sec

TP 8.5 g/dl Neut 29.5% INR 1.21

Alb 3.1 g/dl Lymph 5.5% APTT 25.7 sec

AST 20 U/L Precursor cell 64% Fibrinogen >700 mg/dl

ALT 8 U/L RBC 2.51 × 106/μl d-dimer 17.9 μg/ml

LD 515 U/L Hb 8.1 g/dl

BUN 11 mg/dl Hct 25.8%

Cre 0.7 mg/dl MCV 102.8 fL

Na 137 mEq/L MCH 32.3 pg

K 2 mEq/L MCHC 31.4%

Cl 90 mEq/L Plt 98 × 103/μl
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primary disease 14 days after BAO. We could not 
obtain her family’s consent to pathological autopsy.

Bone marrow aspirates and biopsy samples revealed 
increased abnormal leukemic cells, of which 99% 
yielded positive findings with peroxidase stain. 
Giemsa banding showed normal chromosomes, and 
no specific mutation was found on genetic testing. 
Therefore, hematologists diagnosed as AML not 
otherwise specified without mutation according to 
the World Health Organization’s classification of 
AML and as M1 according to the French–Amer-
ican–British classification of AML (Fig. 3).

Discussion

Our report concerns a rare disease entity, BAO as 
an initial manifestation of AML, and a rare treatment 
for it: MT. Data concerning the risk of thrombosis 
in AML were scarce.

AML is known to lead to DIC. In DIC, significant 
and persistent systemic activation of coagulation 
results in multiple microthrombi, mainly in small 
vessels, throughout the body and decreases in 
platelet and coagulation factors. DIC associated 
with AML is thought to be caused by the activa-
tion of extrinsic coagulation by tumor cell-derived 
tissue factor, and the expression of tissue factor 
on monocytes or macrophages and vascular endo-
thelial cells can result in multiple fibrin clots 
throughout the body. In addition, plasminogen 
activator released from tumor cells is known to 
activate fibrinolysis excessively and lead to hyper-
fibrinolytic DIC.2)

Previous reports have indicated that 6.3% of patients 
with AML have thrombosis, which is arterial in 20% 
of those cases.3) Because of the rarity of AML-asso-
ciated thrombosis, most usable data are found in 
some case reports or small retrospective studies.

Fig. 1  (A and B) Head CT on admission; there were low-density areas in left cerebellum and left occital-temporal 
lobe. (C and D) Diffusion-weighted-image on head MRI revealed high-intensity areas. (E) Basilar tip or left PCA 
occlusion was suspected on MRA. (F) After sudden unconsciousness, incomplete BAO was revealed on CTA. BAO: 
basilar artery occlusion, CT: computed tomography, CTA: computed tomography angiography, MRA: magnetic reso-
nance angiography, MRI: magnetic resonance imaging, PCA: posterior cerebral artery, SCA: superior cerebellar artery. 
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Trousseau syndrome is another stroke type, caused 
by malignancy-associated hypercoagulable situation 
or DIC.4) Most malignant cancers that predispose 
patients to stroke have been reported to be adeno-
carcinomas, such as gynecologic tumors, renal-geni-
tourinary tract tumors, and gastrointestinal tumors.5) 
Tissue factor or mucin secreted from solid tumors, 
such as ovarian cancer, may lead to hypercoagulation 
and then to Trousseau syndrome. Because precursor 
cells of AML secrete tissue factor, thrombosis in AML 
may be caused by a mechanism of hypercoagulation 
similar to that underlying the Trousseau syndrome.

Large arterial thromboses attributable to AML are 
very rare. They have been reported in the carotid, 
iliofemoral, and coronary arteries.6–8) Some have 
been treated successfully with surgery or endovas-
cular treatment, but invasive management is highly 
risky. When symptoms of occlusion are mild, anti-
coagulation is a standard conservative treatment of 
normal thrombosis to prevent re-occlusion, but it 

may not be effective against thrombosis induced by 
AML, according to past reports.9) The pathological 
findings in our patient showed numerous blast cells 
contained in the clots, and thrombosis may have 
recurred locally around the clot because the blast 
cells may have secreted tissue factor. The lack of 
stability of thrombosis that led to re-occlusion may 
have worsened the prognosis.

BAO is very rare, accounting for only 1% of all 
strokes; it carries a high risk of mortality and 
disability.10–12) Endovascular treatment enables 
surgeons to treat acute ischemic stroke, after which 
MT is an established treatment for acute major trunk 
embolism, especially internal carotid artery occlu-
sion and proximal middle cerebral artery occlusion. 
However, although MT for BAO appears to be 
effective, no current evidence indicates that it 
improves neurological prognosis. According to some 
reports, the incidence of postoperative symptomatic 
hemorrhage was significantly higher after MT than 

Fig. 2  (A) Preoperative left vertebral artery angiography (anterior–posterior view) revealed the basilar tip occlu-
sion and left PCA was not contrasted. (B) We withdrawn SOFIAFLOW into the guiding catheter (ENVOY) (ADAPT 
technique). (C) Successful recanalization of basilar artery was obtained after thrombectomy (anterior–posterior 
view). (D–G) Postoperative head MRI and CT revealed new infarction in bilateral midbrain and thalamus medi-
alis. ADAPT: a direct aspiration first-pass technique, CT: computed tomography, MRI: magnetic resonance imaging, 
PCA: posterior cerebral artery. 
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after medical therapy.13) The efficiency of MT is 
suggested to depend on PC-ASPECTS or shorter 
time to successful recanalization.14–16) Our patient 
had high PC-ASPECTS and obtained rapid recanal-
ization, but her poor outcome was attributable to 
infarction of the perforating arteries.17,18)

In some cases in which MT was performed, major 
artery occlusion was caused by cancer-associated 
cerebral stroke, solid tumors (e.g., lung cancer), or 
cardiac tumors (e.g., cardiac myxoma).19) In two of 
these cases, MT was performed for BAO that was 
induced by gastric cancer and lung tumor.

ADAPT is an established method of MT and is 
considered safer than the use of stent retrievers. 
Histological changes caused by stent-retrieving 
thrombectomy may induce vascular damages that 
extend to the medial layer,20) giving rise to postop-
erative hemorrhagic complications.

No standard management for thrombosis that is 
associated with AML has been established, and in our 
patient, management of BAO was particularly chal-
lenging. Although MT carries a very high risk for 
complications, such as easy bleeding and easy embo-
lization, ADAPT enabled us to perform this procedure 
without complications. In patients with AML, the risk 

of fatal intracranial hemorrhage is high because of the 
tendency for coagulopathy in this disease.21–23) MT 
could lead to fatal complications, such as severe 
intracranial hemorrhage. Easy hemorrhage and hyper-
coagulation are contraindications to invasive surgery. 
ADAPT may be useful in such situations.

Conclusion

Our patient had a rare condition, BAO as an early 
manifestation of AML, and underwent a rare treat-
ment, MT. Thrombosis in association with AML 
could occur in arterial vessels because of hyperco-
agulation, and this tendency may not respond to 
anticoagulation therapy. Although ADAPT might be 
performed safely without complications even in 
cases of DIC, indications for treatment with MT 
should be carefully considered in patients in whom 
hemorrhage is a possibility.
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Fig. 3  (A and B) Hematoxylin and eosin stain of obtained emboli showed the emboli constituted mainly with 
fibrin. Interestingly, the thrombi contained many deformed blast cells. (C) Bone marrow revealed over 99% posi-
tive cells with peroxidase stain. 
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of the Japan Neurosurgical Society (JNS) have regis-
tered online Self-reported COI Disclosure Statement 
Forms through the website for JNS members.
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