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ThalaMIC heMaToMa aND BraINSTeM INfarCTIoN IN a PaTIeNT wITh MulTI
Ple aNaToMICal VarIaNTS of CIrCle of wIllIS aND VerTeBroBaSIlar SyS
TeM: rePorT of a CaSe aND reVIew of lITeraTure (abstract): Circle of willis is 
a particular arterial structure that represents an anastomosis between the vertebrobasilar system 
and the internal carotid system. Many anatomical variants of the constituent arteries of the circle 
of willis have been reported so far, both in origin and in length and thickness. In this article we 
will present the case of an adult male patient with anatomical variants in three of its constituent 
arteries of the circle of willis, as well as an anatomical variant of the left vertebral artery, which 
was associated with the presence of smoking, alcoholism, hypertension and atherosclerosis, who 
presented a right thalamic hematoma that was followed after 15 months by an ischemic stroke of 
the brainstem, with a poor prognosis because it cause the patient’s death. we will discuss the 
particular aspects of the case and compare them with the literature. our case presentation empha
sized the fact that the anatomic variants of circle of willis has significant consequences on its 
compensatory capacity during stroke, especially in patients with atherosclerotic stenosis and as
sociated hypertension where they can impact patterns of hemorrhagic and ischemic cerebral pathol
ogy and in the same time can be crucial in providing effective patient care. Key-words: CIrCle 
of wIllIS, aNaToMIC VarIaNTS, ThalaMIC heMorrhaGIC STroKe, PoNTINe 
ISCheMIC STroKe

INTrOduCTION
Sir Thomas willis published in 1664 a trea

tise on the anatomy of the nervous system which 
represented a great advance in the medical sci
ences. It is even more significant that Cerebri 
anatome: cui accessit nervorum descriptio et 
usus (1) described a vascular structure located 
at the base of the brain that demonstrated to the 

medical world that the author had reached a 
great understanding of the structure and func
tion of brain vascularization. In honor of this 
great anatomist, this anastomotic vascular struc
ture is called “the arterial circle of willis” (2, 3).

This particular arterial structure represents 
an anastomosis between the vertebrobasilar sys
tem and the internal carotid system. 
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 Internal carotid artery (ICa) has as terminal 
branches two arteries: middle cerebral artery 
and anterior cerebral artery, but at the base of 
the brain it still branches up to this point in: 
posterior communicating artery, anterior cho
roidal artery, vidian artery, inferolateral trunk, 
superior hypophyseal artery, caroticotympanic 
artery, ophthalmic artery, and meningohypo
physeal trunk.

The basilar artery (Ba) is formed by the 
union of the right and left vertebral arteries 
(Vas) at the lower edge of the pons. at the up
per edge of the pons, it ends by dividing into 
two posterior cerebral arteries (PCas) that will 
anastomose with the posterior communicating 
arteries (PComas), which originates in the in
ternal carotid system, thus closing the circle of 
willis. 

This anastomosis reduces blood flow before 
it reaches the brain and also provides the blood 
when an arterial obstruction in one of the cer
ebral vessels would occur. Many anatomical 
variants of the constituent arteries of the circle 
of willis have been reported so far, both in 
origin and in length and thickness (410).

regarding the size of these arteries, various 
abnormalities were observed, such as absence 
or aplasia, splitting, duplication, triplication, 
fenestration, hypoplastic vessels and accesso
ries and it was concluded that more than 60% 
of all Cw can present one or more variants, 
even in the healthy population (4).

even though every constituent artery can 
present one or other of the anatomical variant, 
most frequent affected arterial vessel is the 
posterior communicating artery and its most 
encountered variant is hypoplasia (5, 6).

all these anatomical variations of the circle 
of willis have a clinical significance because 
they can contribute to the development of a 
stroke or an aneurysm (710).

In this article we will present the case of an 
adult male patient with anatomical variants in 
three of its constituent arteries of the circle of 
willis, as well as an anatomical variant of the 
left vertebral artery, which was associated with 
the presence of smoking, alcoholism, hyperten
sion and atherosclerosis, who presented a right 
thalamic hematoma that was followed after 15 
months by an ischemic stroke of the brainstem, 
with a poor prognosis because it caused the 
patient’s death. we will discuss the particular 
aspects of the case and compare them with the 
literature.

CAse PreseNTATION
a 59yearold male patient, without any 

known past medical history, installed a motor 
deficit in his left arm and leg on february 26, 
2018, and has falling from the same level. he 
was admitted in the emergency unit.

General physical assessment showed the pres
ence of moderate obesity (100 kg), and an el
evated blood pressure (180/110mmhg) with a 
regulate pulse of 92 bpm.

                             A                                                                  B

fig. 1. Patient’s first admission: axial noncontrast CT of the brain 
revealed an acute intracerebral hematoma centered in the thalamus and internal capsule 

of the right hemisphere (a), expanding in the lateral ventricle (B).
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The neurological examination revealed dis
turbed consciousness, left hemiplegia (left limbs 
hypotonia, diminished osteotendinous reflexes, 
Babinski sign present, and MrC (Medical re
search Council) scale for Muscle strength = 
0/5. Patient’s wife declared a 30year history 
of smoking approximately one pack of ciga
rettes per day and a daily alcohol consumption. 

Complete blood count, electrolytes, blood 
glucose, and renal function were unremarkable, 
with the exception of hyperlipemia. erythrocyte 
sedimentation rate was 28 mm/h. eCG showed 
left ventricular hypertrophy.

emergency brain computed tomographic (CT) 
imaging revealed a right capsulothalamic he
matoma, which measures 35x28x1,9 mm with 
minimal deviation of the midline structures to 
the left with 4mm, bilaterally expanding in the 
occipital horns of the lateral ventricles and in 
the third ventricle; stage II leukoaraiosis; and 
moderate cerebral atrophy (figure 1). 

after neurological examination, brain CT, 
and laboratory exam in the emergency unit, the 
diagnosis of a right capsulothalamic hemor
rhagic stroke, left hemiparesis, confusional syn
drome, arterial ischemia of the lower limbs 
were established and the patient was admitted 
to the Department of Neurology.

During his hospitalization, a complete eNT 
examination revealed large earwax plugging in 
the bilateral external auditory canals, periapical 
abscess 2.2, 2.3, 2.4, with a moderate swelling 

of the left maxillary region, root debris and 
multiple dental caries. It was recommended 
correct oral hygiene and surgical examination 
in an oral and maxillofacial surgery clinic were 
recommended.

Native cranial CT realized after 10 days from 
admission showed a capsulothalamic hemor
rhagic area measuring 35x20 mm, i.e. a dis
crete resorption of hematoma compared to the 
previous examination, but with moderate in
crease of the perilesional edema.

Patient’s neurological evolution was good 
with MrC=4/5 at discharge, the diagnosis be
ing: right capsulothalamic hemorrhagic stroke, 
essential hypertension grade 3 with high addi
tional risk factors, obesity, root debris and mul
tiple dental caries, periapical dental abscess at 
2.2, 2.3, 2.4, and allergy to amoxiplus.

he was discharged with recommendations 
for lifestyle and diet modifications, i.e. weight 
reduction, avoiding intense physical exercises 
and exposure to extreme temperatures; reduc
tion of alcohol consumption; reduction of so
dium and avoiding saturated fats of animal ori
gin in his diet, increasing of vitamins and fiber 
from food sources in his diet, cessation of 
smoking, and neuromotor rehabilitation. as a 
chronic treatment he received Prestarium (10 
mg/day), and Norvasc (10mg /day).

after 15 months, the patient is brought to 
the emergency unit with the ambulance from 
his home where he was found in a coma with 

                             A                                                                  B

fig. 2. Second admission – craniocerebral CT: no acute lesions was identified, 
only poststroke sequelae in the right thalamic area (a and B).
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Glasgow Coma scale (GCS) of 5 points, and 
acute respiratory failure requiring endotracheal 
intubation and mechanical ventilation. 

General clinical examination revealed ele
vated blood pressure values (190/120 mmhg). 
Neurological examination revealed a left py
ramidal syndrome and the emergency brain 
craniocerebral CT did not detect any acute 
lesions, but only poststroke sequelae in the 
right thalamus (figure 2). 

as the patient recovered spontaneously from 
the coma, it was considered to be caused by a 
minor ischemic attack in the vertebrobasilar 
system. The patient was admitted in the Neurol
ogy Department. 

 few days later, acute pneumonia was sus
pected, and a chest Xray was performed, 
which showed the accentuation of the bilateral 
hiliobasal pulmonary pattern (figure 3).

During hospitalization, patient’s levels of 
Ddimer levels were higher than normal, and a 
massive pulmonary thromboembolism was sus
pected. a pneumological examination was done 
but it excluded this hypothesis. Cardiological 
examination recorded fever, bronchial breath 
sounds, and purulent tracheobronchial secre
tions, which was sent to the laboratory of mi
crobiology. few days later, a new brain CT 
showed stationary features compared to the 
previous examination. 

Because the same day appeared neurological 
symptoms and signs suggestive of right inter
nuclear ophthalmoplegia, which were consid

ered to be the result of a brainstem infarction 
affecting medial longitudinal fasciculus be
tween the nuclei of cranial nerves VI and III, 
a craniocerebral MrI was required, but the 
serious condition of the patient did not allow 
this imaging exam. a new chest Xray revealed 
mediumintensity opacity located in the right 
basal pulmonary lobe and lobar pneumonia 
was diagnosed. Staphylococcus aureus MrSa 
was identified in tracheobronchial aspirate 
sample and antibiotic therapy was established. 
The patient’s clinical evolution was fluctuating 
with periods of readjustment of oculomotor 
disorders.

Despite the treatment with cerebral antie
dematous and antiplatelet drugs, statins and 
antibiotic therapy, the patient installed cardi
orespiratory arrest unresponsive to resuscita
tion maneuvers.

Considering the clinical  imaging discrep
ancy, an anatomoclinical necropsy was per
formed.

The necropsy revealed a series of anatomical 
variants of the circle of willis: duplication of 
the anterior communicating artery (aComa), 
fetal type of the left posterior cerebral artery 
(PCa), hypoplasia of the right posterior com
municating artery (PComa), along with hypo
plasia of the left vertebral artery (Va) after 
giving rise to a welldevelop left posterior in
ferior cerebellar artery (PICa), which has a 
fetal appearance, and agenesis of the right PICa 
(figures 4 and 5).

figure 3. Second admission – chest Xray: 
bilateral hiliobasal pulmonary stasis and left ventricular hypertrophy.
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The necropsy also revealed the following 
gross pathology: systemic atherosclerosis, in
cluding the constituent arteries of the circle of 
willis (figures 4 and 5); brainstem infarction 
(figure 6.B); sequelae of right capsulotha
lamic hemorrhagic stroke (figure 6.a); left 
ventricle hypertrophy and dilated cardiomyopa
thy, probably due to the chronic consumption 
of alcohol, with cardiac insufficiency; hepato
splenomegaly stasis. 

dIsCussION

The significance of the anatomical variants 
of the constituent arteries of the circle of wil
lis leads to altered blood flow to the brain, in 
which case various cerebrovascular diseases 
can develop (11).

Spontaneous thalamic hemorrhage is rela
tively rare, accounting for only 1.4% of all 
stroke cases and 13% of all intracerebral hem
orrhage cases. It is more common in elderly, 
male patients (12).

The mechanism of the thalamic stroke is 
often unsolved. In a study of 28 adult patients 
(mean age, 48.2 years) with MrIconfirmed 
thalamic stroke, infarction was identified in 22 
patients and hemorrhage in 6. In young pa

                             A                                                                  B

fig. 4. a). a general view of the circle of willis showing its asymmetric form due to the presence of 
duplication of the anterior communicating artery (aComa), hypoplasia of the right posterior communicating 
artery (PComa), and fetal type of the left posterior cerebral artery (PCa). The left vertebral artery (Va) 
presents a hypoplasic aspect, especially after it branches into a welldeveloped posterior inferior cerebel
lar artery (PICa). B). a closer image showing the anatomical variants of the constituent arteries of the 
circle of willis along with the presence of significant atherosclerotic plaques in the wall of all vessels.

tients, cigarette smoking was the main risk fac
tor associated with the development of stroke. 
In older patients, atherosclerosis was the pre
disposing factor (13).

There are some vascular risk factors that 
were reported until now: a history of hyperten
sion in more than half of cases, diabetes in 
about onefifth of cases and alcohol abuse (> 
80 g / day) in more than onetenth of cases. 
other rarer causes may be: vascular malforma
tions, hematological disorders and anticoagu
lant treatment (12).

The topography of the thalamic lesion may 
be: anterior, posteromedial, posterolateral, 
dorsal, or may affect all thalamic vascular ter
ritories, depending on the arterial vessel af
fected (12).

Most arteries that irrigate the thalamus orig
inate in the posterior cerebral artery (PCa) 
(inferolateral, paramedian, and posterior cho
roidal arteries), and the tuberothalamic artery 
originates in posterior communicating artery 
(PComa), but the thalamic arteries vary between 
individuals with respect to the parent vessel 
from which each branch arises, the number and 
position of the arteries and their tributaries, and 
the nuclei supplied by each vessel (14).
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There is a topographic division of the thala
mus that is based on the blood supply to this 
anatomical structure. Thus, the thalamus is di
vided into four regions: anterior, medial, pos
terior and lateral. 

Thus, the tuberothalamic artery arising from 
the posterior communicating artery provides 
blood mainly to the anterior part of the thala
mus. The paramedian thalamic subthalamic 
artery arising from the P1 portion of the pos
terior cerebral artery (PCa) and the top of the 
basilar artery (Ba) mainly supplies the medial 
part of the thalamus. The thalamogeniculate 
artery arising from the P2 portion of the PCa 
mainly supplies the lateral part of the thalamus. 
The posterior choroidal artery arising from the 
P2 portion of the PCa mainly supplies the 
posterior part of thalamus including the pulvi
nar nucleus (15). as a result, thalamic hema
tomas include a spectrum of blood clots of 
different sizes in different locations (anterior, 
posterior, medial, lateral) and even global, de
pending on the damaged arteries.

The thalamogeniculate artery often presents 
hypertensive arteriolopathy. as such, it is rela
tively susceptible to bleeding and thus lateral 
thalamic hemorrhagic stroke is a common le
sion (15). 

arboix et al. found that intraventricular in
volvement in thalamic hemorrhagic stroke oc
curs in almost half of the cases with thalamic 
hemorrhagic stroke (12).

analyzing 117 old patients (mean age of 

                                  A                                                                  B

fig. 5. a). Closer view of the vertebral arteries revealing the hypoplasia of the left vertebral artery and 
significant atherosclerotic plaques in the wall of the basilar artery (Ba). B). left vertebral artery (Va) 

measured only 1mm, but the left vertebral artery measured 4 mm.

62.05 ± 11.71years) with thalamic hemorrhag
ic stroke, Menon et al. (2019) identified intra
ventricular extension in more than 80% of them 
(15). These authors found that isolated, small
volume thalamic hemorrhages, located prefer
entially in the lateral thalamus, on the right 
side, have a good evolution (15). The same 
good evolution also presented our case after his 
first admission. 

Clinically, thalamic hemorrhagic stroke can 
manifest by the sudden onset of neurological 
(motor and/or sensory) deficit, altered con
sciousness, headache, nausea or vomiting, speech 
disorders (dysarthria, aphasia) and oculomotor 
and visual disturbances (12). Thalamic hemor
rhagic stroke is easily recognizable on brain 
computed tomography (CT) as hyperdensity 
within the thalamus. 

The case presented by us was diagnosed at 
his first admission with an anterolateral tha
lamic hematoma, which was characterized by 
a rupture into the posterior horn of the lateral 
ventricle and extension into the internal cap
sule, being easily identified on brain CT. our 
case confirmed the data from literature as our 
patient was heavy smoker, an alcoholic indi
vidual, and presented high values of the blood 
pressure. The presence of right hypoplastic 
PComa and left fetal PComa as anatomical 
variants of the circle of willis probably con
tributed to the mechanism of the thalamic hem
orrhagic stroke due to the changes of the hemo
dynamics of blood flow in a hypertensive patient. 
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also, as the dimensions of the thalamic hemor
rhagic stroke had relatively small dimensions, 
it had a good prognosis and the patient recov
ered. 

regarding the second admission of our pa
tients, we should emphasize the fact that he also 
had a hypoplasic left vertebral artery (Va) in 
its intracranial segment. This anatomical vari
ant determined cerebrovascular events in the 
posterior circulation, i. e. brainstem infarction. 
a smaller diameter of the left vertebral artery 
(Va) in its final segment signifies associated 
hemodynamic changes in the cerebral blood 
supply in the brainstem. 

The brainstem receives blood through the 
arteries originating in the vertebrobasilar sys
tem, which consists of two vertebral arteries 
(Vas) and the basilar artery (Ba). The major
ity of the blood supply of the brainstem comes 
from the paramedian perforating arteries and 
the short circumferential arteries which arise 
from the basilar artery of the posterior circula
tion. other sources of supply include the ante
rior inferior cerebellar artery (aICa) and the 
superior cerebellar artery (SCa) (16).

along its course, the vertebral artery (Va) 
is divided into four segments. The first three 
segments are extracranially, but its fourth seg
ment of the vertebral artery is entirely intrac
ranial and terminates when the vertebral arter
ies join at the lower pontine border to form the 
basilar artery (Ba). The vertebral arteries (Vas) 
gives off spinal, muscular, and meningeal 
branches, but also the anterior spinal artery, 
ramus choroideus ventriculi quarti, medial and 
lateral medullary branches and the terminal 
branch, i.e. the posterior inferior cerebellar 
artery (PICa) (17, 18).

The vertebral arteries (Vas) unite to form 
the basilar artery (Ba) after branching into the 
posterior inferior cerebellar arteries (PICas). 
The vertebral arteries (Vas) are the primary 
blood supply for infratentorial brain structures, 
such as mesencephalon, cerebellum, pons, and 
medulla oblongata (19). 

The vertebrobasilar system can present 
anatomical variations of its major branches in 
almost two thirds of cases, the most common 
being the agenesis of one of the PICa, a situ
ation in which the blood supply of the missing 

                                           A                                                                 B

fig. 6. a). Posthemorrhagic stroke sequelae in the right thalamus and internal capsule: sequalae of the 
hypertensive haemorrhages centered on the right deep grey nuclei of the basal ganglia and thalamus viewed 
as a small cyst surrounded by a layer of golden brown tissue indicative of hemosiderin deposition, which 
was a marker of the old, resolved hemorrhagic stroke (15 months ago); B). a transverse section of pons 
demonstrates swelling and softening of the nervous tissue as well as slight changes in the color of the af

fected tissue.
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PICa territory came from well developed con
tralateral PICa. Vertebrobasilar circulation may 
be important in the interpretation of clinical 
symptoms and anatomical features of vascula
ture in magnetic resonance imaging (MrI), CT 
and MrI angiographies (20).

anatomical variations of vertebral arteries 
may be present as complete or partial duplica
tion, asymmetry due to unilateral hypoplasia, 
or termination into its principal branch, the 
posterior inferior cerebellar artery (PICa) (17). 
Congenital variations in the arrangement and 
size of the vertebral arteries (Vas) are common, 
and the hypoplasia of the vertebral artery (Va) 
has frequently been recognized among healthy 
individuals without symptoms of vertebrobasi
lar insufficiency (19). 

Thierfelder et al. found that the hypoplastic 
vertebral artery (Va) is more frequently lo
cated on the right side, but our patient had the 
variant on the left side (19).

a hipoplasic vertebral artery was defined as 
an artery with a vessel diameter of less than 2 
to less than 3 mm or an asymmetry ratio of 
equal or greater than 1:1.7 in the course of the 
vertebral artery (Va) (19, 21).

Congenital hypoplasia of the vertebral artery 
(Va) is an uncommon embryonic variation of 
posterior circulation. Its prevalence varies con
siderably, being reported values ranging from 
2% to 26.5%, detected by autopsy or MrI
angiography, CTangiograms, being more fre
quent in patients with brainstem stroke, as more 
than 70% of them presented a unilateral con
genital hypoplasia of the vertebral artery (Va) 
(19, 21).

although some researchers consider that 
sometimes the symptoms of a vertebrobasilar 
insufficiency can be absent among individuals 
with hypoplasia of the unilateral vertebral ar
teriy (Va) (19), nevertheless it constituted a risk 
factor for vertebrobasilar stroke in our case.

Park et al. found that patients with hypo
plastic vertebral artery (Va) were more suscep
tible to stenosis of the distal Va. This was 
considered to relate to the slow blood flow in 
the Va, which might increase the susceptibility 
to thrombosis and poor clearance of thrombi in 
the distal artery (22).

hypoplasia of one of the vertebral arteries 
has been considered to be a possible predispos
ing factor for posterior circulation stroke, es

pecially if other risk factors (hypertension, 
hyperlipidemia, diabetes, smoking (23), ath
erosclerotic changes of large and/or small ves
sels (24), smoking, hypercholesterolemia, his
tory of ischemic heart disease, hypercoagulable 
states, vasculitis, and cardiogenic emboli (16) 
are present in the same patient. 

hypoplastic vertebral artery may lead to 
local cerebral hypoperfusion and subsequent 
focal neurological symptomatology. This cer
ebral ischemia is related to the severity of the 
hypoplasia, suggesting that the smaller the ar
teries are, more vulnerable to occlusion they 
could be. hypoplastic vertebral artery is cor
related to the vascular risk for posterior circu
lation ischemic strokes, especially in cases as
sociating both atherosclerotic and proth rombotic 
processes (25).

In our case presentation, left vertebral artery 
(Va) in its intracranial segment splits in a hy
pertrophic posterior inferior cerebellar artery 
(PICa) and a hypoplasic vertebral artery that 
unites with the normal right Va to form the 
basilar artery. a smaller diameter of the left 
vertebral artery in its final segment leads to 
associated hemodynamic changes in the cere
bral blood supply for brainstem. Thus, this 
anatomical variant determined clinically evi
dent cerebrovascular events in posterior circula
tion, i. e. brainstem infarction.

 longstanding hypertension or diabetes can 
lead to lipohyalinosis of the small perforating 
arteries of the pons, leading to chronic ischemia 
and eventual infarction. Infarction can also re
sult from atheromatous plaques in the larger 
arteries (vertebral or basilar artery), which in turn 
can obstruct blood flow to the smaller perforat
ing arteries of pons (microatheromas) (16).

our patient was a middle age individual with 
a history of chronic conditions like hyperten
sion, heart disease, atherosclerosis, smoking 
and alcoholism), so he had many risk factors, 
especially because he did not follow the pre
scribed treatment, nor did he give up smoking 
and alcohol.

In our case, the forth segment of the verte
bral artery, after branching into the PICa, be
comes hypoplastic and contributed to the oc
currence of pontine infarction because it had 
multiple atherosclerotic plaques that further 
narrowed the lumen of the vessel so that blood 
flow to the basilar artery significantly reduced. 
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Pontine infarction is caused due to decreased 
blood flow in the paramedian perforating arter
ies arising from the basilar artery (16).

In the case of a reduced blood flow in one 
of the hypoplastic vertebral arteries, a reduced 
blood flow in the basilar artery and therefore 
in the paramedian perforating arteries will ap
pear. 

anatomical variants, whether at the level of 
the circle of willis or the vertebrobasilar system 
can be identified by CT and MrI angiography 
techniques. In particular, CT angiography can 
easily describe the vascular map of the two 
vascular systems, the carotid and the verte
brobasilar ones.

The major disadvantages of this technique 
are exposure to ionizing radiation and iodinated 
contrast media that have potential nephrotoxic 
effects. on the other hand, Mr angiography 
can be performed without contrast medium and 
does not require ionizing radiation (20).

our patient was brought to the emergency 
room with compromise respiratory function and 
mechanical ventilation because in the pontine 
nuclei there are the respiratory centers, and 
large pontine infarctions can compromise res
piratory function. our patient’s neurological 
respiratory dysfunction at his second admission 
was an acquired neurogenic respiratory failure 
that resulted from brainstem ischemic stroke as 
the brainstem is the place of cranial nerves 
(motor neurons present in the V, VII, and XII 
nuclei) with a significant role in the contraction 
of the muscles that play a major role in the 
respiration (26). an injury of these cranial nerves 
implies the need for mechanical ventilation. 

Knowing the relevant history of the predis
posing conditions (e.g., hypertension), a com
plete neurological examination at the admis
sion, but also during hospitalization can assist 
in localizing the affected anatomical region and 
the type of stroke (ischemic vs. hemorrhagic). 

following physical examination, neuroimag
ing is urgently indicated in all suspected stroke 
cases. Computed tomography (CT) scan due to 
its availability and ability to detect hemorrhag
es is used in the triage of stroke patients, but a 
brainstem ischemic stroke can be visualized 
only with magnetic resonance imaging (MrI), 
i.e. thinsliced sagittal DwI in addition to ax
ial DwI (27), due to its ability to detect acute 
ischemia within minutes of onset. The first 
stroke (thalamic hematoma) of our patient could 

be identified on a brain CT, but the second, a 
brainstem infarction, could not be detected with 
this technique. The MrI would be the gold 
standard in this case, but its evolution did not 
permit this investigation. 

 Basic investigations like complete blood 
count, serum glucose, serum electrolytes, renal 
and liver function tests, lipid profile, and an 
electrocardiogram should be ordered in a stroke 
patients, but in our case did not revealed any 
major deviations from normal, with the excep
tion of hyperlipemia. 

Ddimer level was a possible predictor of 
stroke outcomes as its high levels were simul
taneous with brainstem infarct extension. D
dimer is the degradation product of crosslinked 
(by factor XIII) fibrin and it is formed during 
the activation of the coagulation system. It has 
been proposed as a marker of fibrinolytic sys
tem and, as such, higher levels of Ddimer 
indicate systemic fibrin degradation. Plasma 
Ddimer level is a predictive marker for car
diovascular disease and an essential element in 
the differential diagnosis of deep vein throm
bosis and pulmonary embolism. Zhang et al. 
(2018) conducted a metaanalysis and found 
that higher Ddimer level was associated with 
higher risk of stroke, especially ischemic stroke. 
These authors concluded that Ddimer levels 
may help to screen patients at risk of stroke, 
but also for clinical diagnosis of stroke as it can 
predict early clinical progression (28). The evo
lution of our patient confirms these data be
cause he presented high levels of Ddimer at 
his second admission and this finding was the 
marker for the development of his brainstem 
ischemic stroke. 

CONCLusION
Circle of willis plays a significant role in 

maintaining the balance of cerebral blood sup
ply. The anatomic variants of circle of willis has 
significant consequences on its compensatory 
capacity during stroke, especially in patients 
with atherosclerotic stenosis and associated hy
pertension where they can impact patterns of 
hemorrhagic and ischemic cerebral pathology 
and in the same time can be crucial in provid
ing effective patient care. These variants need 
to be known because they should influence 
treatment options and recovery after stroke. In 
patients with acute stroke in the vertebrobasilar 
system, ignorance of the common anatomical 
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variations of the vertebrobasilar circulation can 
cause a misinterpretation of the causes and re
sults and can lead to mismanagement.
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