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Abstract

Hyperleukocytosis is defined as a white blood cell count greater than 100,000/mL
found in patients with acute myeloid leukemia and acute lymphoblastic leukemia. It can
cause 3 complications including leukostasis, disseminated intravascular coagulation (DIC),
and tumor lysis syndrome. Leukostasis can present with neurological symptoms such as
headache, confusion, somnolence, and rarely hemiparesis.

Case: A 84-year-old Thai female with hypertension, hyperlipidemia, and breast cancer
(in remission) presented with acute left hemiparesis for 2 hours and bilateral vision loss for
16 hours. CT brain revealed bilateral occipital lobe infarction which is more on the right
side and bilateral posterior cerebral artery (PCA) occlusion. Complete blood count showed
white blood cells of 142,850 cells/mm® (blast 99%). She was diagnosed with acute myeloid
leukemia with hyperleukocytosis and treated with chemotherapy and aggressive intravenous
hydration. There was an improvement in her left hemiparesis but not in blindness.

Acute cerebral infarction with bilateral PCA occlusion presented with hemiparesis and
cortical blindness in the elderly can be caused by hyperleukocytosis associated with acute

myeloid leukemia, though it is a rare presentation.
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Hyperleukocytosis fia n1azfifialdaav12tin 100,000 Loas/Aaaans wulu acute myeloid
leukemia (AML) uaz acute lymphoblastic leukemia (ALL) T9a19tian1azunsndai laun
leukostasis, disseminated intravascular coagulation (DIC) waz tumor lysis syndrome
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ABNNILABTRUBINLNTTIALABALTIIME occipital lobe N9 2 919 uaziin13a@@ufl posterior
cerebral artery (PCA) 13 2 9719 Wa complete blood count (CBC) wuLilaiiaan1? 142,850
cell/ml (blast 99%) Hie'laTun133fasiuidu acute myeloid leukemia with hyperleukocytosis
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FUDITIALRBARLUNIUNINAINNATEAAUVBY PCA 13 2 973 370 hyperleukocytosis S1f%

mazunsndauzad AML ludgsenaninuldtudaswuiay

AEIATY: ALBAKANENY, NITAREAI1EY, VziTudafeauidsunauTiadudasyd,
FUDIVNALROALADUNAY, BawiTIn39Tn (J Thai Stroke Soc. 2022;21(3):54-62)
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Past history: lsaanudaulafiags, luduluifangs
UazISILE WY (triple negative invasive ducal
carcinoma) a5lasumarhéia 13 Sriau (in remission)
Current medication: Simvastatin (20) 1 tab OD
PO pc, Manidipine (10) 1 tab OD PO pc
Physical examination

Vital signs: T 38.0C, PR 96 bpm, BP
1897102 mmHg, RR 30 bpm

General appearance: A Thai old woman,
looked fatigued, not pale, no jaundice, multiple
ecchymoses, and petechiae on her trunk and
extremities

CVS: regular and symmetrical pulse
bilaterally, no murmur, no carotid or vertebral bruit

Lungs: decreased breath sound, dullness on
percussion, decreased vocal resonance, and tactile
fremitus at left lower lung, no adventitious sound

Abdomen: soft, mild distention, normal
bowel sound, liver, and spleen not palpable, no
ascites

Extremities: no edema
Neurological examination

Consciousness: alert, mildly impaired
attention, partially cooperated, follows simple
commands

Language: partial comprehension, impaired
naming, mildly impaired fluency, but normal
repetition

Cranial nerves:

CN II: absent reflex blink to visual threats,
pupils 2.5 mm RTLBE

CN III, IV, VI: normal spontaneous
conjugated eye movement and full range of EOM
by VOR

CN V: normal facial sensation, no weakness
of muscles of mastication

CN VII: decreased left nasolabial fold

CN VIII: normal response to auditory stimuli

CN IX, X: uvula in midline, normal gag reflex

CN XI: no weakness of sternocleidomastoid
or trapezius muscle

CN XII: no tongue deviation

Motor: no muscle atrophy, no fasciculation,

slightly decreased tone left side

Motor power Right Left
Deltoid 5 3
Elbow F/E 5/5 3+/3+
Wrist F/E 5/5 3/3
Hip F/E 5/5 2/3+
Knee F/E 5/5 3/4
Ankle DF/PF 5/5 4/4+

Deep tendon reflex: 1+ all

Babinski’s sign: present on the left

Sensory: decreased pinprick sensation on
left side, proprioception, and vibration cannot be
evaluated

Cerebellar signs: normal finger-to-nose
test on the right

No stiflness of the neck
Laboratory investigations:

CBC: Hb 12.2 g/dL, Hct 36.9%, MCV 78.9
fl, WBC 142,850, Neutrophil 1%, Blast 99%, platelet
63,000/

Peripheral blood smear: Normochromic
normocytic RBC, WBC: estimated about 100k cells,
myeloblast 100%, platelet: decreased 2-3/OF

Coagulogram: PTT 20.3 sec

PT 15.9 sec INR 1.36
Fibrinogen 113 mg/dL
D-dimer 131,540 ng/ml

Blood chemistry: glucose 110 mg/dL, BUN
12 mg/dL, Cr 1.12 mg/dL, Na 132 mmol/L, K 3.69
mmol/L, Cl 103 mmol/L, HCO3 24.7 mmol/L,
Lactate 1.4 mmol/L

LFT: direct bilirubin 0.2 mg/dL, total
bilirubin 0.7 mg/dL, SGOT 61 U/L, SGPT 30 U/L,
ALP 109 U/L GTT 72 U/L Total Protein 83.3 g/
dL, Alb 3.65 g/dL, LDH 702 U/L
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Flow cytometry: Increased abnormal
population in dim CD45/ low SSC region which
comprises approximately 85.70% of all nucleated
cells and express CD33/MPO/partial CD117. CD34/
CD19/CD20/CD7/CD3/cytoplasmicCD3/PAX5/
cytoplasmicCD79a/cytoplasmicCD22 are negative.
CD13 is aberrantly negative.

Imaging

Chest X-ray: patchy opacity at left

lower lung with small left pleural effusion and

cardiomegaly

CT brain: Acute bilateral posterior cerebral
artery (PCA) territorial infarction involving
bilateral tempero-occipital lobe (more on the right
side) (Figure 1) Old lacunar infarction at bilateral
caudate and lentiform nuclet, anterior and posterior
limb of right internal capsule and right thalamus

CTA brain/neck: Total occlusion of right
P2 PCA and left P4 PCA (Figure 2)

Figure 1. CT brain non-contrast showing acute bilateral posterior cerebral artery (PCA) territorial

infarction involving bilateral tempero-occipital lobe (on the right more than left).

Nb Views. 24

Rn;?ﬁun 75 deg.

NEViews 24
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MRI brain with Gd: Large restricted
diffusion area with some gyral enhancement
along bilateral PCA territories involving bilateral
occipital lobes, tail of right hippocampus, right
thalamus. Several small restricted diffusion foci
at grey-white junction of bilateral posterior
cerebellar hemispheres, right frontal and bilateral
parietal lobes (Figure 3). A few microbleed at
right thalamus (Figure 4A). Diffuse heterogenous

marrow enhancement throughout the calvaria,
skull base and cervical spine suggestive of
infiltrative marrow disease such as hematologic
malignancy or diffuse bone metastases (Figure
4B). Filling defect after contrast injection at
left jugular foramen and left proximal internal
jugular vein (IJV) suggestive of venous sinus

thrombosis (Figure 4C, D).

Figure 3. MRI brain, axial, DWI showing large restricted diffusion area

Figure 4. MRI brain with Gd, axial, SWI; a tew microbleed at right thalamus (4A), sagittal T1;

diffuse heterogenous marrow enhancement throughout the calvaria, skull base and cervical spine

(4B), axial T1 and T1 with Gd; filling defect after contrast injection at left jugular foramen and

left proximal internal jugular vein (IJV) (4C, D)

Figure 4A- axial SWI

Figure 4B- saggital T1
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Figure 4C - axial T1 non-Gd
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Figure 4D - axial T1 with Gd

azacitidine (NasadSurmdaldonuanaalnd
521319531 168n15v1 MRI brain (fintduwy
11 fgvasvnalfaaidaunanlunaisuSiiuues
auas laun USMAABITIY PCA 9 2 99
(occipital lobes, tail of right hippocampus Laz
right thalamus) LLa:wuq@mmﬁammmﬁﬂﬁ'
grey-white junction Y84 cerebellar hemisphere
a2 99, right frontal lobe Waz parietal
lobe 9 2 919 TauMeTInudn Taudealu
WaOaALRaAAIUTIIME jugular foramen @1uENY
W&z internal jugular vein 198370628 HANAIN
i{ﬁawuwm%amwmaa"lmns:@ﬂm:myﬁla6] alu
nzlnanfsszuaznizgn BAURAILTIIMAD
%éTaﬁ]'m‘ﬁl;Eﬂw"l,ﬁ%fummﬁu"ﬁﬁmwu
U52aU132A89 INUWIBLTARLAALRDAVIAARILARE
3,770 cell/mm°® LaLaNMTEaUTITNEN G Tw T
grade IV+ aunaidniadld uansuaaminluddn
dihelasunsldviaiithdauuudszdudszasedn
3 eycle wazifndiaannnnazunsndan aageln
nzualafia naslasunsihaaeidu acute myeloid

leukemia 6 LAa%

anydsiy
2 MIkEaIvI el AandiunInes
N . . A a a
113 7inD4 cortical blindness NiAaanTaslsan

occipital lobe 714 2 114 §FIWDINITEAWLIITN

J Thai Stroke Soc. Volume 21 (3), 2022



Taun LiaanTasliaf posterior limb of the
internal capsule 214977 Taaudlag posterior
cerebral artery Wa¥31n MRI brain S3WUUIIMA
2p9FNBIVIALAEAN LEAIBIN1T AuLRaaln
WaaaALRaAA1LUILI T jugular foramen WA internal
jugular vein T30 TaakuauunIIRIGENL
leukostasis

MRI brain ﬁdwuwm%amwmaﬂmm:@ﬂ
nilunzlnandsszuaznszgnaundsviinmae o9
TaiuayunIiadsliauzsuiaionn

an1uaaIvedgUaosefidnld iy
highly probable leukostasis syndrome @13
leukostasis grading scale’ lasfiann1Iuaasnig
sruumatduwmiola fe dyspnea at rest s2ufU
= . d‘ U U
4 pleural effusion NUa@aAUTIY UATBINITUENS

A . .
N1972UUYIE8 N Aa severe visual disturbance
a2 headache T7uM98 ischemic event Aa acute
bilateral PCA and right thalamic infarction
2 o ¥ Aa . . A .
Favinl#ifa neurological deficits @a cortical
blindness Laz left hemiparesis Fawy lavkas®
1 1 v 1 dl =

gdudInlngvesddinniniag
leukostasis tAalugiauidn’ 1esaineny
oo (Juiladeigeenvinliiie leukostasis la
dasnin' JeduiFoedug NvinliiAe leukostasis
ldun acute myeloid leukemia (AML) 7% M4
wae M5, audaUn&@vey chromosome MLL
rearrangement 11923 uazauladndvasluiana
FLT3-ITD mutation' &4lugta3p Al dniies
fo 1w AML M5 uaziionnnssanussdndnads
wu'lavias qﬁ@msrﬁﬁ@hyperleukocytosis e
leukostasis lug{Ingjiuuandraiuausiiadosves

= =3 =) 1 & Qa g

vzisndaiiearny laglddszuidudiaataan lu
Acute myeloid leukemia (AML) tna leukostasis
lastoonin 5%-20% uwazlu Acute lymphocytic
leukemia (ALL) ifialapnuazdnwulugiend
FuniiaiiangindinuluAML® ™

M133N¥1A192 hyperleukocytosis Aan1s
IasinanaeaiaaaiUsunmunn (2L/m%day)
1 o a 6 & A d‘a a
FUNUMINAUTNN TSI IALRaATNNHAUNG Las

AN g%mﬁi ailadnun12e tumor lysis syndrome
Tasnsaadsunnoasidatioauiafinalng
i mnsavnlddasnislioieiinge ansle
cytoreductive agent L% hydroxyurea Waznns
71 leukapheresis® I@ﬂluﬁﬂ’mimﬂﬁ%ﬂmiﬁﬂ
naraaaiaaa ezl cytoreductive agent 1w
hydroxyurea ﬁaa%uq AauazSunaivTadu
azacitidine LazRINNTDAAIIWINLAALREAV1LGA
Q"ﬂazmﬂf:a@mmzé’umaaﬂm%ﬁml,ﬁawud']"l,ligm
wazla3u sodium bicarbonate 1uszes
atin9l3nau acute myeloid leukemia
(AML) 1u;§ﬂaﬂ§aawqﬁwmﬂmﬂsﬂﬁvl,:,\iﬁ lay
lugﬂmﬁ'ﬁmﬂq 80 Dawly Lﬁ%’[%ﬁﬂ’;mwﬁ
il 5-year survival rate fipd 2%" laglannzein
#n17z hyperleukocytosis 30@UWLIN Ha
maFeiialuszozduveslsn (24 Talaususn) 8%
uaz 20% ludlaniusnndsnisifieds voeidan
mudefialuszuzdusasdiis AML Alalerd
hyperleukocytosis i"sllﬁ’szlagl:ﬁ 3%-9%'

unayil

eRERRI S patTuftuaaalwifinin
leukostasis uaz DIC @aidunizunsndanes
acute myeloid leukemia with hyperleukocytosis
fansnvinliiiae1nns focal neurological deficits
waniduanguatauaszaifeald

& ]
89AAIING N8l
FNDIVIALROALAYUNAUNNILTAIAE
AINTTB O RUIIATITATINAVN DI LULABIG 2 119 AL
in7gaduzaInaaaLian posterior cerebral artery
luﬁgamﬁq 1NNTALAANNANIY leukostasis G911
N1ZUNINTauvad acute myeloid leukemia with
hyperleukocytosis o udaziiunniznnwulasias
= dl 1
uaziwensnilsan i@

J Thai Stroke Soc. Volume 21 (3), 2022 | 61



62

LONA1TD19D9

1.

J Thai Stroke Soc. Volume 21 (3), 2022

Rollig C, Ehninger G. How I treat hyperleuko-
cytosis in acute myeloid leukemia. Blood.
2015;125(21):3246-3252.

Giammarco S, Chiusolo P, Piccirillo N L.,
et al. Hyperleukocytosis and leukostasis:
management of a medical emergency. Expert
Rev Hematol. 2017;10(2):147-154.
Bewersdorf JP, Zeidan AM. Hyperleuko-
cytosis and Leukostasis in Acute Myeloid
Leukemia: Can a Better Understanding of the
Underlying Molecular Pathophysiology Lead
to Novel Treatments? Cells. 2020;9(10):2310.
Novotny JR, Miiller-Beissenhirtz H,
Herget-Rosenthal S, et al. Grading of
symptoms in hyperleukocytic leukaemia: a
clinical model for the role of different blast
types and promyelocytes in the development
of leukostasis syndrome. Eur J Haematol.
2005;74(6):501-10.

Ali AM, Mirrakhimov AE, Abboud CN, et
al. Leukostasis in adult acute hyperleukocytic
leukemia: a clinician's digest. Hematol Oncol.
2016;34(2):69-78.

Lana-Peixoto MI, Lana-Peixoto MA. The
central nervous system leukemia: a clinical
and pathological study. Arq Neuropsiquiatr.
1985;43(1):1-10.

Hashem H, Muhsen BA. Hyperleuko-
cytosis-induced stroke and tonsillar
herniation: Case report. Ann Med Surg
(Lond). 2021;70:102776.

Dutcher JP, Schiffer CA, Wiernil
PH. Hyperleukocytosis in adult acute
nonlymphocytic leukemia: impact on
remission rate and duration, and survival. J

clinical Oncol 1987;5(9):1364-1372.

10.

11.

12.

13.

14.

Hug V, Keating M, McCredie K, Hester J,
et al. Clinical course and response to treat-
ment of patients with acute myelogenous
leukemia presenting with a high leukocyte
count. Cancer 1983; 52(5): 773- 779.
Vaughan WP, Kimball AW, Karp JE, et al.
Factors affecting survival of patients with
acute myelocytic leukemia presenting with
high WBC counts. Cancer Treat Rep 1981;
65(11—12): 1007-1013.

Creutzig U, Ritter J, Budde M, et al. Early
deaths due to hemorrhage and leukostasis
in childhood acute myelogenous leukemia.
Associations with hyperleukocytosis and
acute monocytic leukemia. Cancer 1987;
60(12): 3071-30709.

Bunin NJ, Pui CH. Differing complications
of hyperleukocytosis in children with acute
lymphoblastic or acute nonlymphoblastic
leukemia. J Clin Oncol 1985; 3(12): 1590-1595.
Cuttner J, Holland JF, Norton L, Ambinder
E, Button G, Meyer RJ. Therapeutic
leukapheresis for hyperleukocytosis in acute
myelocytic leukemia. Med Pediatr Oncol
1983; 11(2): 76-78.

Smith A, Roman E, Howell D, et al.
Haematological Malignancy Research
Network. The Haematological Malignancy
Research Network (HMRN): a new
information strategy for population based
epidemiology and health service research.
Br J Haematol. 2010;148(5):739-5.




