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Abstract. Ischemic stroke in the basin of the posterior cerebral artery (PCA) is arare disease. The clinical observation
of repeated episodes of ischemic stroke in a 16-year-old patient in the PCA basin, manifested by isolated visual
disturbances (visual field defects) and headache, is presented. The disease debuted with visual flicker. 6 months
after the disease, incomplete homonymous hemianopia developed — lower quadrant hemianopi, confirmed
by computer perimetry. When performing magnetic resonance imaging (MRI) of the brain, foci of ischemic
changes in the left parietal-occipital region regione were revealed. Partial restoration of visual functions was
noted against the background of therapy. The presence of isolated homonymous hemianopia dictates the need
for highly informative diagnostic methods including magnetic resonance imaging of the brain and perimetric
examination for timely diagnosis, adequate therapy and prevention of the disease.
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Pestome. /wemnuecknin nHCynbT B bacceliHe 3agHel mo3rosor aptepun (3MA) siBnsieTca pegkum 3aboneBaHu-
eM. [prBefeHo KNMHMYeCKoe HabnogeHe NOBTOPHbIX SMU3040B ULLEMUYECKOrO UHCYbTa Y nauueHTa 16 net
B bacceliHe 3MA, NpoABUBLLErOCA U30IMPOBAHHLIMU 3PUTENbHLIMU HapyLleHUAMY (dedpeKkTamu nona 3peHus)
1 ronoBHON 6osblo. 3ab6oneBaHMe OebOTUPOBAO 3pPUTENBHBIM MepLaHriem. Yepes 6 mecaueB nocne 6onesHu
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pa3Bunacb HeMosHasa rOMOHUMHAA reMUAHOMNCUA — HPKHEKBAAPAHTHAA reMrMaHonCcus, NoagTBepP>KAEHHAA KOM-
NblOTEPHON NepumeTpueii. MNpur BbINOAHEHUN MAarHUTHO-Pe30HaHCcHOo Tomorpadun (MPT) ronoBHOro mosra Bbl-
ABJIEHbI OYarn NWEMNYECKUX N3MEHEHUI B IEBOV TEMEHHO-3aTbIIOUYHON obnactu. Ha ¢oHe Tepanun otmeyeHo
YaCTMYHOE BOCCTAHOBJIEHME 3pUTESIbHBIX YHKLUUIA. Hannure n3onnpoBaHHOM rOMOHMMHOW FreMUAHONCUM ANK-
TyeT HeOOXOAMMOCTb NPOBEAEHMA BbICOKOMHPOPMATUBHbBIX METOAOB AVArHOCTVKM C BKNtoueHrem MPT ronoBHo-
ro Mo3ra ¥ NepUMEeTPUYECKOro 0bCIefoBaHNA ANA CBOEBPEMEHHOW ANArHOCTUKNM, afieKBaTHOWM Tepanuu 1 npo-

bunakTukm 3aboneBaHms.

KnioueBble cnoBa: sepmebpobasusnisapHbili 6acceliH, 3a0HUU M032080U UHCY/IbM, 20MOHUMHAS 2eMUAHONCUS,

HUXHEK8aopaHMHas 2eMuaHoncus, oemu

INTRODUCTION

Strokes in children and adolescents constitute
an urgent medical and social problem. The inci-
dence of an arterial ischemic stroke in childhood
ranges from 1.2 to 13 cases per 100,000 [1, 2]. Epi-
demiologic studies show that about 10-30% of all
ischemic strokes and transient ischemic attacks
occur in the vertebrobasilar basin (VBB) [3, 41.
Blood flow disorders in the posterior cerebral ar-
tery (PCA) blood supply zone occur in only 5-10%
of cases. Despite secondary prevention with anti-
aggregants, recurrent cerebrovascular episodes in
the VBB are not uncommon and occur in 23-52%
of children [5] during the first three years.

Clinical diagnosis of insufficient blood supply
to the VBB is difficult because of cross-supply of
the vascular basins, so the clinical picture within
the brain stem and posterior hemispheres of the
brain may be transient and/or masked by other
diseases [6].

The symptom complex of stroke in the VBB is
characterized by a severe course: depression of
consciousness of varying severity, ipsilateral cra-
nial nerve palsy with contralateral motor and/or
sensory deficits, systemic dizziness, ataxia, dysar-
thria, headache, nausea, vomiting, and nystagmus
[7-9]. 45-67% of patients develop persistent visu-
al field impairment in the acute period of stroke,
which fully recovers within the first 6 months of
stroke in 7.5% of patients [10].

Ischemic stroke in the VBB occurs when blood
flow is impaired in the vertebral, basilar, and
posterior cerebral arteries. The vertebral arter-
ies are divided into 4 segments (V,-V,), the first
three of which form the extracranial portion and
V, comes from the intracranial portion. The bi-
lateral segments of V, merge to form the basilar
artery. The cerebellar arteries (superior, anterior
inferior, and posterior inferior) are part of the
VBB and participate in the blood supply to the
cerebellum. The two posterior cerebral arteries
(PCA) supply blood to the cortical areas in the

region of sulcus spinous, and the optic radiation
in some cases receives blood from branches of
the middle cerebral artery; accordingly, homony-
mous hemianopsia does not always imply infarc-
tion in the PCA basin [11, 12]. Most of the visual
cortex is supplied with blood by branches of the
PCA, additionally in the region of the occipital
pole by branches of the middle cerebral artery
(MCA) [13].

Ischemic stroke in the PCA basin in childhood
is poorly studied. The most frequent variant of
visual field changes is homonymous hemianop-
sia, occurring in 75% of patients. PCA occlusion
is manifested by visual field defects: contralateral
homonymous hemianopsia or contralateral quad-
rant hemianopsia (lower quadrant hemianopsia
in the case of wedge lesions or upper quadrant
hemianopsia in the case of lingual gyrus lesions)
[12, 14, 15] in the absence of other manifestations
of neurologic deficit. The literature describes ca-
ses of stroke in the PCA, which are manifested by
hallucinations by the mechanism of “cortical re-
lease”, visual and color agnosia, prosopagnosia,
blindness denial syndrome (Anton's syndrome),
visual attention deficit and optic-motor agnosia
(Balint's syndrome) [10, 11].

We present a rare clinical observation of a pa-
tient with recurrent ischemic stroke in the PCA
basin, which manifested an isolated visual field
disorder in the form of incomplete homonymous
hemianopsia — lower quadrant hemianopsia.

CLINICAL OBSERVATION

Patient A., 16 years old, came to the emer-
gency room of the hospital with complaints of vi-
sual disturbance (partial loss of visual fields). From
the anamnesis it is known that the disease deve-
loped acutely with visual disturbance (loss of the
right visual fields) and subsequent marked diffuse
headache without nausea and vomiting. He was
urgently hospitalized in the neurosurgical depart-
ment with the diagnosis: acute cerebral circula-
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tion disorder of ischemic type in the VBB. The first
symptoms of the disease appeared 6 months be-
fore admission to the hospital in the form of visual
flickering lasting 10-15 minutes. The frequency of
visual disturbances in dynamics increased from
once a month to daily. In 6 months from the onset
of the disease, visual field loss on the left side de-
veloped, which regressed almost completely wi-
thin 10 days. Repeated cerebral circulation disor-
der occurred 27 days after the first acute vascular
episode in the form of loss of visual fields on the
right and headache, in connection with which he
was urgently hospitalized.

Anamnesis of life. Obstetric history is aggra-
vated (acute respiratory disease and threat of
early termination). He was born on time against
the background of mild preeclampsia. Birth
weight — 3700 g, height — 53 cm, Apgar score —
8/9 points. He was discharged on time. Psycho-
motor development corresponded to the age. He
was observed by a neurologist at preschool and
primary school age for compulsive movements,
tic hyperkinesis. During his life he suffered from
acute respiratory viral infections, bronchitis, infec-
tious mononucleosis, chickenpox. Suffers from
vitiligo. He denies traumas, convulsions, loss of
consciousness. Heredity: paternal grandmother
had a stroke at the age of 50, peptic ulcer disease.
Paternal hypertension in the grandfather. Somatic
status at admission: condition of average severity.
Height 168 cm, weight 58 kg. Skin and visible mu-
cous membranes with no rush. Turgor and elastic-
ity of tissues are preserved. Nasal breathing is free.
Breathing is conducted in all sections, vesicular,
no rales. Frequency of respiratory movements —
18 per minute. Heart tones are rhythmic. Blood
pressure (BP) 125/70 mm Hg, heart rate (HR) —
104 per minute, respiratory rate — 20 per minute.
The abdomen is soft, painless. Stool, urination is
normal.

Neurologic status. Consciousness is clear. Ac-
tive, available for contact, adequately responds to
examination. Olfaction is not disturbed. Eye slits
D=S. Pupils D=S. Photoreaction is alive. Eye move-
ments are not limited, there is no nystagmus.
Convergence, accommodation are not disturbed.
No diplopia. The trigeminal nerve exit points are
painless. Sensitivity on the face is preserved. Na-
solabial folds are equal. Hearing is not disturbed.
Tongue on the center line. Swallowing and pho-
nation are intact. Speech is clear. Movements are
complete in the extremities. No paresis. Muscle
tone is not disturbed. Hand reflexes are alive, D=S,
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knee reflexes are alive, Achilles reflexes are alive.
Abdominal reflexes are alive, symmetrical. There
are no pathologic reflexes. Coordination tests is
performed satisfactorily. There are no meningeal
symptoms.

Laboratory admission tests

Clinical blood analysis: increase in hemoglo-
bin — 169 g/L, leukocytes — 12.3x10°/L, mono-
cytes — 0.88x10%/L, average concentration of
hemoglobin in erythrocytes — 363 g/L, increase
in the average volume of platelets — 11.1 fL,
increase in the distribution width of erythro-
cytes — 14.7%; biochemical analysis of blood
(including lipoprotein levels), urinalysis within
normal limits.

Enzyme-linked immunosorbent assay (ELISA),
polymerase chain reaction (PCR) of blood to vi-
ruses of Herpes viridae did not reveal the presence
of viruses.

Coagulation tests (activated partial thrombo-
plastin time (APTT), prothrombin index (PTI), pro-
thrombin time (PTT), fibrinogen) within normal
limits.

Blood homocysteine — 8.3 mmol/L.

Blood: antiphospholipid syndrome — negative
result.

Examination of ophthalmologist: optic disc is
pale pink, borders are clear, scleral myopic cones
on the temporal side, vessels of normal course
and caliber, there is no pathology in the macular
area and in the periphery in the visible area. Myo-
pia of medium degree: OD: 0.5; sph -4.50 = 1.0;

0S: 0.4; sph -4.50 = 1.0. Computerized perim-
etry: homonymous lower quadrant hemianopsia
(Fig. 1).

Electroencephalography (EEG): no focal chan-
ges, no paroxysmal forms of activity were detected.

MRI examination of the brain revealed foci
of ischemia in the occipital region on both sides
(Figs. 2, 3).

MR angiography: hypoplasia of the V, segment
of the right vertebral artery.

Multispiral computed tomography (MSCT) of
the brain and neck with contrast: CT picture of
thrombosis of the left vertebral artery (V,-V, seg-
ments).

Against the background of antiaggregant and
anticoagulant therapy under the control of co-
agulation tests, the patient's condition stabilized.
Positive dynamics in the form of partial recovery
of visual functions and laboratory parameters
were noted.
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Fig.2.  MRI of the brain of a 16-year-old patient with foci of
ischemic changes in the left occipital lobe

Puc.2.  MPT ronoBHoro mosra naumeHta 16 net ¢ ovaramm
NLWEMNYECKINX U3MEHEHI B NIEBOI 3aTbINOYHON J0ne

3AMETKI/I N3 MPAKTUKK

Right-sided lower-quadrant homonymous hemianopia on the computer perimeter in dynamics

[TpaBOCTOPOHHSASA HKHEKBAAPAHTHAS TOMOHUMHAsA reMUaHomncus Ha KOMNbIOTEPHOM NEPUMETPE B AUHAMUKE

Fig. 3.  MRI of the brain of a 16-year-old patient with foci of
ischemic changes in the left parietal region

Puc.3.  MPT ronoBHoro mosra naumeHta 16 net ¢ ovaramu
ULLIEMUYECKNX 3MEHEHWIA B NIEBOW TEMEHHOI 06nacTu



Children’s medicine of the North-West
2024/Vol. 12 N2 3

A genetic panel of thrombophilia was per-
formed in outpatient conditions. Allelic polymor-
phism of genes was revealed:
« MTR 2756 methionine synthase gene (Asp 9719
Glu), heterozygote A/G;

« methionine synthase reductase gene MTRR 66
A/G, heterozygote A/G;

« methylenetetrahydrofolate reductase gene
MTHFR 677 C/T (Ala 222 Val), heterozygote C/T;

. platelet integrin subunit IlIA gene (platelet
fibrinogen receptor) ITGBZ 1565 T/C, heterozy-
gote T/C;

« platelet receptor gene for collagen (integrin
alpha-2) ITGA 807 C/T, heterozygote C/T.

DISCUSSION

The diagnosis of ischemic stroke in the PCA ba-
sin is difficult because of the peculiarities of the
circulation and lack of symptoms specificity [16].
The most frequent manifestations of the disease
are homonymous visual field disturbances and
headache. The nonspecific nature of symptoms
necessitates differential diagnosis with migraine,
acute sinusitis, and multiple sclerosis. The disease
debuted with flickering vision without headache,
which was ignored by the patient for quite a long
time, leading to late diagnosis and treatment. The
flickering vision was not accompanied by hea-
dache and indicated hemodynamic disorders of
the visual system on one side above the chiasma.
The patient was admitted to the hospital with par-
tial loss of the same visual fields, which is a sign of
blood flow disturbance in the area of the striatal
cortex, optic radiation or lateral patellar body [17,
18]. Ischemic changes detected on neuroimaging
in the parieto-occipital region confirm the level of
visual pathway damage.

CT angiography of the spine diagnosed throm-
bosis of the left vertebral artery (V,-V, segments).
It is known that occlusion of a single vertebral ar-
tery does not lead to ischemic infarction; however,
if the patient has cerebral infarction in the basin
of PCA branches and vertebral artery thrombosis,
the causal relationship is more likely in combina-
tion with pathology in the cervical spine, cranio-
vertebral region, presence of cervical rib, vascu-
lar atherosclerosis, and Willis Circle anomalies.
Cervical carotid and vertebral artery dissection is
a well-known cause of stroke in young adults, es-
pecially in patients with migraine, fiboromuscular
dysplasia, hypertension, and trauma [19, 20].

Stroke in childhood and adolescence is rarely
associated with adult obligatory risk factors such
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as vascular atherosclerosis, arterial hypertension,
dyslipidemia, diabetes mellitus, etc. The main
etiologic and predisposing factors are recognized
as acquired and congenital prothrombotic dis-
orders involving heart diseases (including con-
genital malformations and cardiomyopathies),
(arteriopathies craniocervical arterial dissection,
fibromuscular dysplasia, primary angiitis); con-
genital metabolic disorders; infections; head and
neck trauma; sickle cell anemia; prothrombotic
disorders; autoimmune diseases and malignan-
cies [21, 22]. The most significant factors are heart
defects, arteriopathies, hereditary thrombophilia,
and prothrombotic disorders [23]. The factors
determining the risk of stroke recurrence are not
fully understood. They include heart disease, ar-
teriopathies, prothrombotic factors, monogenic
forms of stroke, and hereditary thrombophilia due
to polymorphisms of genes of blood coagulation
factors, fibrinolysis, thrombocyte hemostasis, and
homocysteine metabolism [24].

In our observation, the patient had a combina-
tion of five polymorphisms of genes related to the
hemostasis system: heterozygous mutations of
MTHFR and platelet glycoprotein genes, i.e. there
is a polygenic hereditary predisposition to throm-
botic lesions of cerebral vessels [25].

Mutation in the methylenetetrahydrofolate
reductase (MTHFR) gene leads to a thermolabile
enzyme with reduced enzymatic activity and is
one of the reasons for the development of hyper-
homocysteinemia (HHC) [26]. Studies have shown
that genetically determined HHC is associated
with an increased risk of ischemic stroke due to
its effects on the endothelium of the vascular wall
not only in adults but also in children [27]. The pa-
tient's plasma homocysteine level was 8.3 pmol/L
(with a normal range of 5 pmol/L in children) [28].

Disturbance in the system of vascular-platelet
hemostasis is one of the significant pathophysio-
logic causes of stroke development regardless of
etiology. Polymorphisms of platelet glycoprotein
receptors, called human platelet antigens (HPA),
modulate receptor density, altering platelet func-
tion and thrombus formation [29]. Particular at-
tention has been paid to the fibrinogen receptor,
Gpllb/llla complex, which mediates aggregation
of active platelet forms. The pathogenetic role of
Gpllla 1565 T/C glycoprotein polymorphism is due
to the increased receptor function of platelets and
aggregation of these blood platelets, and fibrino-
gen is the main plasma cofactor of this process.
An almost threefold increased risk in HPA carri-
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ers for venous sinus thrombosis in children has
been found [30]. Carriage of several polymorphic
thrombophilia factors in a patient may indicate
a cumulative prothrombotic effect on the risk of
ischemic stroke [31, 32]. Thus, one of the risk fac-
tors for stroke development in a patient is heredi-
tary multigenic thrombophilia.

DISCUSSION

The sudden onset of homonymous visual field
defects is a consequence of cerebral vascular le-
sions in the occipital lobe supplied by branches of
the posterior cerebral artery. Thorough clinical ex-
amination involving neuroimaging and perimetry
makes it possible to diagnose a stroke in the basin
of the posterior cerebral artery branches, and to
provide timely adequate therapy and secondary
prevention to avoid recurrence [33].
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OOMNONIHUTENbHAA UHOOPMALUA

Bknap aBTOpOB. BCce aBTOpbI BHecnu cyuye-
CTBEHHbIN BKNaj B pa3paboTKy KoHUenuuu, npo-
BeleHNe UCCnefoBaHUsA W MOArOTOBKY CTaTby,
npounun 1 ogobpunn GrHanbHy Bepcuio nepeq
nyénukaymen.

KoHpnuKT wmHTepecoB. ABTOpbl feKnapu-
PYIOT OTCYTCTBUE SIBHBIX U MOTEHUMANIbHBIX KOH-
bNUKTOB MHTEpecoB, CBA3aHHbIX C Ny6nukauunei
HacTosALeln cTaTbu.

UcTtouHuk ¢puHaHcmpoBaHMA. ABTOPbI 3asB-
NAT 06 OTCYTCTBUY BHELWHEro GrHAHCMPOBaHMSA
npwv NpoBeAeHNN UCCNefOBaHMA.

NHdopmmpoBaHHOe cornacme Ha ny6nuka-
yuio. ABTOpbI MONYUYUSIM NMUCbMEHHOE corflacue
3aKOHHbIX MpeAcTaBuTeNiel nauveHTa Ha nybnu-
Kauuio MeanUNHCKNX AaHHbIX.
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