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Abstract

Aim: To describe the clinical and radiological diagnostic for a sickle cell pa-
tient who got a bithalamic vasculature accident. Observation: This was a
4-year-old female child admitted to the pediatric ward for convulsive seizures
in a feverish context. The physical examination did not find signs of menin-
geal irritation. The effective workup including thick gout, lumbar puncture,
complete blood count, and C reactive protein was normal. An electrocence-
phalogram was not performed due to lack of availability of the device. Based
on clinical data and the fact that Burundi is an area of high malaria preva-
lence, antimalarial and anticonvulsant treatment has been started. An altera-
tion of consciousness (the Glasgow score of 7) had motivated a CT scan. Bi-
thalamic hypodensities in favor of a vascular accident have been demonstrat-
ed. Etiological investigation revealed homozygous sickle cell disease ss during
hemoglobin electrophoresis. The final evolution has been characterized by a
return to normal consciousness. Conclusion: The complexity of the clinical
picture following occlusion of Percheron’s artery makes it difficult to diag-
nose. Sickle cell disease may favour the occurrence of ischaemic lesions. Ce-
rebral imaging enables the diagnosis to be made with certainty and avoids
delays in treatment.
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1. Introduction

Bithalamic infarctions are relatively rare types of brain injuries, which are often
characterized by diagnostic delay. Clinical evaluation, imaging, and correlation
with other findings are essential for accurate diagnosis and management. Bitha-
lamic infarctions represent around 0.6% of cerebral infarctions [1]. For this type
of brain injury, both thalami are affected by an infarct. They are consecutive to
an occlusion of the thalamic paramedian arteries united by a common trunk.
This anatomical variant of the thalamo-mesencephalic vascular network is called
the Percheron artery because of the anatomical description he made of it in 1977
[2]. This type of anatomical variant is present in a range of 4% to 12% of the
general population [3].

For both adults and children’s populations, bithalamic infarctions are rare,
but significant type of brain injury. Early detection and appropriate management
are crucial for better outcomes in children. However, accurate diagnosis can be
challenging [4].

The clinical presentation is polymorphic, due to the anatomical variability of
the vascular territories of the thalamus and the extension of the territories in-
farcted to the midbrain. This clinical polymorphism suggests an etiology other
than stroke. Brain imaging, in particular MRI, and a well-conducted etiologic
workup allow diagnosis and treatment to be adapted [5]. We report the case of a
child who had had a bithalamic infarction in the pediatric department of the
Kamenge University Hospital center in Burundi.

2. Observation

A 4-year-old female child was hospitalized in the pediatric ward for convulsive
seizures in a feverish context.

The physical examination did not reveal any signs of meningeal irritation and
no focal neurological signs. The blood count revealed anemia with a hemoglobin
level of 8 grs/dl. Despite the infectious assessment including thick gout, lumbar
puncture, and C-reactive protein which was found to be normal, the child had
been treated with an anticonvulsant (phenobarbital) and antimalarial (quinine)
based only on epidemiological criteria. Under this treatment, apyrexia was ob-
served but with an alteration of consciousness (the Glasgow score of 7). The de-
terioration of the state of consciousness motivated the performance of a cra-
nioencephalic scan carried out nine (09) days after admission. Bilateral thalamic
hypodensities suggestive of ischemic vascular injury were identified. as we can
see below at Figure 1. Unfortunately, we could not perform Angiography and/or
MRYI, since we do not have technical capacity at our hospital or at any nearby
hospital.

During the etiological investigation, hemoglobin electrophoresis revealed
homozygous SS sickle cell disease, previously unrecognized. Anticoagulant therapy
was started immediately and the disturbance in consciousness resolved after 6

days.
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Figure 1. Cranioencephalic computed tomography: Axial sections showing bithalamic
hypodensity (white arrow) compatible with a stroke in the subacute phase. Bifrontal ce-
rebral atrophy is noted.

3. Discussion

The thalamic arterial blood supply is provided by a network of perforating arte-
ries, originating from the posterior communicating arteries. There are four ma-
jor vascular territories in the thalamus: tuberothalamic, inferolateral, parame-
dian, and posterior choroid [2].

The anatomical variants of thalamic perfusion had been studied by Percheron in
1977; the latter had described three types of vascularization (see Figure 2), starting
from the P1 segment of the posterior cerebral artery. Arteries can arise on either
side of P1 (type I); they can also come from the same artery (type Ila) or come
from a common trunk (type IIb) which will supply the middle part of the two tha-
lami. This common core thus bears the eponym of the Percheron artery [4].

Percheron artery occlusion (type IIb) always results in bilateral and medial
infarction. In addition, in a third of cases, the artery irrigating the tuberotha-
lamic territory may be absent and replaced by the paramedian artery, thus ex-
tending the infarcted territory in the event of occlusion of the Percheron artery
[6]. In addition, the superior mesencephalic artery, which supplies the midbrain,
and the paramedian thalamo-subthalamic artery may arise from a common trunk.
Thus, in addition to this paramedian bithalamic infarction, the occlusion of the
Percheron artery may in some cases lead to thalamopeduncular ischemia [4].

Thalamic infarctions represent 11% of ischemic vascular accidents in the ver-
tebrobasilar territory, of which 22% - 35% are localized in the paramedian terri-

tory of the thalamus. They are distributed as follows: bilateral paramedian
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Figure 2. Variants of the paramedian thalamic arterial vascularization according to the
classification established by Percheron [7]. Type I: the paramedian arteries originate each
of the P1 segments of the posterior cerebral arteries; Type Ila: the two paramedi. Type
IIb: single main trunk stemming from the posterior cerebral artery to supply the parame-
dian nuclear groups of each side of the thalamus.

infarction with mesencephalic stroke (43%), isolated bilateral paramedian in-
farction (38%), and bilateral paramedian infarction with involvement of the an-
terior thalamus and midbrain (14%) [8].

The clinical picture of paramedian bithalamic infarction is extremely variable
and complex. The most frequently observed clinical signs combine vigilance
disorders (decreased alertness, coma, hypersomnia), cognitive disorders: mem-
ory (anterograde and retrograde) or behavioral (confusion, behavioral and mood
disorders) and paralysis of verticality [3].

Regarding the disturbances of consciousness which were the reason for carry-
ing out the brain imaging of our patient, coma was found in 42%, hypersomnia
in 35%, and reduced vigilance in 12% of cases. For cognitive and behavioral im-
pairments, memory disorders (anterograde and retrograde) are reported at 63%,
confusion in 53%, and 28% in behavior and mood disorders. Oculomotor dis-
orders concern the verticality of the gaze with Parinaud’s syndrome in 65% of
cases, 32% of convergence paralysis, and 35% of deficit of the common occulo-
motor nerve. Other signs that can be found are motor disturbances (30%), ataxia
(19%), and 12% dysarthria [2].

The variability of this clinical picture is explained by the anotomo-functional
correlation of the areas affected by the infarction in the event of Percheron ar-
tery occlusion. For alertness disorders, hypersomnia is commonly explained by
involvement of the intralaminar nucleus of the thalamus, which is part of the ro-
stral extension of the ascending reticular activation system of the subthalamic
and internal thalamic region. Coma also reflects mesencephalic extension.

The memory disorders are explained by involvement of the mamillothalamic
tract leading to disconnection of the Papez circuit when there is a replacement of
the tuberothalamic artery by the paramedian artery. Occulomotor disorders re-
flect an impairment of the supranuclear pathways by involvement of the intersti-

tial rostral nucleus of the median longitudinal strip in the tectal region. Vertical
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paralysis, loss of convergence, III impairment, internuclear ophthalmoplegia,
and miosis are due to an extension of the infarction to the midbrain [6] [9] [10].

Behavioral and mood disorders mimic a frontal syndrome and are most fre-
quently explained by an interruption of the thalamo-frontolimbic loop by in-
volvement of the tuberothalamic territory [11]. The evolution of bilateral tha-
lamic infarctions is characterized by a total regression of signs to 14%, which was
observed in our patient, 30% of residual memory and/or psychiatric disorders,
19% of residual visual disorders, 12% of disorders with residual sleep and finally
7% of deaths [2].

This clinical and evolutionary complexity of the Percheron artery occlusion
explains the difficulty in making the diagnosis based on physical examination
data alone. Complementary radiological examinations, in particular brain MRI,
make it possible to correct the diagnosis, in particular thanks to diffusion imag-
ing, which is a technique with better sensitivity allowing an early diagnosis and
early diagnosis of ischemic stroke [9] [12]. Computed tomography may show
bithalamic hypodensity, but this exam is most often taken failing in the acute
phase [13]. This makes it often show the ischemic lesion at the late phase as in
our patient where it was done on the ninth day of hospitalization.

The most common etiologies of infarction in patients with bilateral thalamic
involvement are small vessel disease and embolic origin. Arauz A et al had iden-
tified embologenic heart disease as the main cause of bithalamic ischemic stroke
(34%) in a series of 64 patients [3].

The etiology that was favored in our patient is sickle cell disease that was dis-
covered during hospitalization. The cerebrovascular risk is a real threat that
weighs on children with sickle cell disease at an early stage. Indeed, cerebral in-
farctions are frequent in this population. Studies put the spontaneous risk of
symptomatic stroke at 11% before the age of 20, with these acute events mostly
occurring before the age of 10, peaking between 2 and 5 years [14] [15], the age
group to which our 4-year-old patient belonged. The risk is therefore major, ap-
proximately 300 times greater than that of children of the same age without
sickle cell disease, in whom the incidence of ischemic stroke is estimated at
2-3/100,000 children/year [16].

This child’s sickle cell disease background should be known from the time of
admission once the anemia of 8 g/dl has been noted. Unfortunately, in our con-
text, hemoglobin electrophoresis can only be carried out in a private laboratory,
where prices are prohibitive for our low-income population, which often has no
health insurance. In the case of our patient, it remains difficult to know whether
the ischemic vascular accident occurred at the very beginning of the disease or
during hospitalization. Faced with the epileptic seizure that our patient pre-
sented, a CT-scan or MRI exploration was necessary to highlight the type of le-
sion that could be at the origin of the symptoms [9]. This was not possible due to
the lack of financial resources as well as the deficit of the technical platform

(three CT-scan machines and no MRI machine for the whole country). All of
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this demonstrates how difficult it is to diagnose complications related to sickle

cell disease in low-income countries like Burundi.

4. Conclusion

Bithalamic infarcts are often secondary to occlusion of a common trunk of the
paramedian artery of the thalamus called the Percheron artery. The topographic
and lesional diagnosis is difficult to evoke according to the arguments of the
clinic, often polymorphic in addition. MRI, an imaging method not yet available
in our country, remains the reference examination, especially in the acute phase.
Computed tomography allows suggestive images to be obtained late. Brain im-
aging is recommended for any suggestive sign that is not justified by other pa-
thological situations, especially in subjects with cardiovascular risk factors such

as sickle cell anemia.
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