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Lenticulostriate vasculopathy in routine  brain ultrasonography in 
infants: next step?
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ABSTRACT

Lenticulostriate vasculopathy (LSV) is a relatively common fi n-
ding in routine cranial ultrasound examination that has been asso-
ciated with many infectious and non-infectious conditions. The 
aim of this review was to provide a better understanding of LSV 
ultrasound fi nding, as well as the need for further laboratory and 
imaging examinations in infants. The most of the published studi-
es represented small series, with few prospective long-term stu-
dies involving the control groups. Authors have mostly found an 
association between LSV, especially higher-grade (although there 
is no universally accepted classifi cation) with congenital cytome-
galovirus (CMV) infection, classifying those children as at risk for 
sensorineural hearing loss. In contrast, some authors pointed out 
that LSV could be found relatively often, and believe that isolated 
LSV, especially lower-grade, is not predictive for an unfavourable 
outcome and a long-term prognosis. Therefore, although 35 years 
have passed since the fi rst publication of LSV, there is still no con-
sensus among experts on the clinical signifi cance of isolated LSV, 
but caution is certainly needed given the fact that most infants with 
congenital CMV are asymptomatic.
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REVIEW

Zašto ugovoriti osiguranje “Sigurna profesija”?
Medicinsko osoblje je oduvijek, a posebno u vrijeme pandemije, 
jako izloženo nizu neugodnih situacija povezanih s profesionalnim 
rizicima. S obzirom na složenost medicinskog poziva i činjenicu da 
se u doba koronavirusa neminovno povećava svijest o odgovor-
nosti, ne čudi povećano interesovanje ljekara i drugih zdravstve-
nih radnika za rješenja kako zaštititi sebe i svoje poslovanje u 
doba krize.
 

Zahvaljujući „Sigurnoj profesiji“ svi zdravstveni radnici za relativ-
no simboličan godišnji iznos mogu obezbjediti kompletnu zaštitu 
od profesionalne odgovornosti, pravnu zaštitu u krivičnom i 
prekršajnom postupku kao i osiguranje finansijskog gubitka. 

Sigurna profesijaZdravlje & Vitalnost

Osiguranje za sve zdravstvene radnike
„Sigurna profesija“ je proizvod koji je namijenjen ne samo zdrav-
stvenim radnicima koji su u radnom odnosu ili obavljaju samo-
stalnu djelatnost, nego i zdravstvenim ustanovama, koje žele 
obezbjediti zaštitu za svoje uposlenike i obezbjediti kontinuitet 
poslovanja firme. Osigurati se mogu doktori medicine, doktori 
stomatologije, medicinsko osoblje, farmaceuti i pripadnici drugih 
srodnih zanimanja.

Sigurna profesija u nesigurnim vremenima
Proizvod je posebno koristan u neizvjesnim vremenima jer pruža 
osiguranje profesionalne odgovornosti i pravne zaštite u slučaje-
vima, na primjer, pokretanja postupka zbog profesionalne 
pogreške doktora ili zdravstvenog osoblja koji mogu rezultirati 
velikim finansijskim gubicima. 

Isplata šteta po osiguranim slučajevima
Ljekari i stomatolozi, koji su prije proglašenja pandemije sklopili 
sa UNIQA osiguranjem ugovor o osiguranju koji uključuje rizik 
finansijskog gubitka u slučaju prekida rada, već su imali priliku da 
se uvjere u opravdanost i benefite osiguranja. Odštete su isplaće-
ne privatnim doktorima i vlasnicima specijalističkih ordinacija u 
Banja Luci, Sarajevu i Živinicama koji su pretrpili gubitak prihoda 
uslijed prekida rada zbog pandemije koronavirusa. Zahvaljujući 
UNIQA osiguranju, pomenuti doktori mogu lakše prebroditi trenut-
nu situaciju i umanjiti negativne posljedice pandemije u nared-
nom periodu.

Vaša karijera
u sigurnim
rukama.

živimo bolje zajedno

uniqa.ba

Sigurna profesija - Zaštitite i Vi svoju

karijeru od profesionalne pogreške.

Šta osiguranje pokriva?
        materijalne i nematerijalne štete počinjene trećim 

licima prilikom obavljanja ljekarske djelatnosti

        pokriće za troškove pravnog savjetovanja, advokata i 
vještačenja u disciplinskom, prekršajnom ili krivičnom 
postupku

Više informacija putem dežurnog telefona 061 723 842 ili 
e-maila info.uniqa@uniqa.ba

Više informacija na www.uniqa.ba/sigurna-profesija
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INTRODUCTION

Lenticulostriate vasculopathy (LSV) is a term 
that refers to bright or hyperechoic blood vessels 
in the region of the thalamus and basal ganglia, 
visible on cranial ultrasound examination of a 
newborn. LSV was first observed and described 
by Grant at al. in 1985 on the second-born twin 
with body weight (BW) of 1240 g, with cytome-
galovirus (CMV) infection (1). The frequency of 
LSV varies from 0.5-2% in live births, or 0.3-
32% depending on the population that is the su-
bject of research in some studies (2-5).
Some studies done after the first report showed 
an association with congenital infections, such as 
cytomegalovirus, toxoplasmosis, rubella, herpes, 
as well as with some other conditions including 
chromosomal abnormalities, a wide range of pe-
rinatal conditions (perinatal asphyxia, maternal-
foetal alcohol syndrome feto-fetal transfusions) 
(6-10). However, a large number of studies have 
been related to case reports or small retrospective 
studies (11-16), suggesting a significant gap in 
assessing significance of LSV on routine neona-
tal brain ultrasound.
The aim of this paper was to assess significance 
of LSV finding in routine ultrasound examination, 
i.e. the need for possible additional diagnostics.

LENTICULOSTRIATE VASCULOPATHY AND CON-
GENITAL INFECTIONS

It is especially important to determine the asso-
ciation between LSV and congenital cytomega-
lovirus (cCMV) infection because the vast ma-
jority of children with cCMV are asymptomatic 
(17,18), meaning they appear healthy, with no 
clinical sign of disease, and are therefore not eva-
luated by either laboratory or imaging methods.
Dozens of papers were found related to the asso-
ciation of LSV and CMV, which differ in metho-
dological approach and research results (19-24).
In one of the early reports none of 38 children 
with LSV had a urine culture positive test for 
CMV (2). In Wang et al. early study (23), 586 
children with signs of encephalopathy were exa-
mined (including seizures, psychomotor retar-
dation, congenital malformations, dysmorphi-
sm, and prematurity) and LSV was found in 34 
(5.8%) children in various conditions (prenatal, 
acquired), but also nonspecific ones (such as 

hypoglycaemia or uncomplicated prematurity); 
in 10 of 34 cases the cause was not found, so the 
authors concluded that LSV was a nonspecific 
marker of previous insults on developing brain, 
with foetal brain hemodynamics playing a signi-
ficant role in pathogenesis. 
Later studies, especially ones after the introducti-
on of the classification that graded LSV (although 
there is no classification that is uniquely adopted) 
showed a stronger correlation between LSV and 
CMV (17-22, 24-28). However, the results of indi-
vidual studies differ significantly from each other. 
In a study by Amir et al. (24) LSV was detected 
on initial ultrasonography in 54.3% of children 
with congenital CMV infection suggesting that 
LSV was a possible high-risk marker for sensori-
neural hearing loss. The same conclusion is drawn 
from a study by Bilavsky et al. (25) in 141 chil-
dren who had only LSV on initial brain ultrasound 
and who were followed for one year: significant 
hearing impairment was found in the group that 
did not have hearing impairment at birth and was 
not treated with acyclovir (85%), compared to the 
group with LSV who were asymptomatic and tre-
ated with gan/valgancyclovir. The authors conclu-
ded that LSV could be a sign of CNS involvement 
and future hearing impairment, and that it would 
be prudent to treat these children (25). Similarly, 
in a small series of asymptomatic children with 
congenital cCMV it was found that a total of 45% 
of children had an abnormal imaging or labora-
tory findings (LSV, intraventricular haemorrhage 
- IVH, calcifications, sensorineural hearing loss), 
which in some cases requires prompt antiviral tre-
atment (26). In a recent study (27) on 858 children, 
CMV PCR was positive in 69% severe and 23% 
mild LSV cases with a strong association between 
LSV and other brain abnormalities. A study (28) 
analysing data of 161 newborns with cCMV and 
LSV alone or with other brain abnormalities, fo-
und 39.7% of newborns with cCMV compared 
to 18% in controls; however, the finding of LSV 
alone or together with other findings in a group 
of newborns with cCMV did not represent a risk 
factor for neurological hearing loss, so the aut-
hors concluded that although common, the finding 
was not predictive of an adverse outcome and that 
ultrasound finding itself was unreliable in the se-
lection of candidates for antiviral therapy (28). 
In a recent update on cCMV infection by Barton 



3

Heljić et al. Lenticulostriate vasculopathy

et al. head imaging abnormalities are classified 
as ventricular/periventricular, structural-cerebral 
migration disorders and vascular LSV. Vascular 
disorders are indicated as a common finding of 
questionable clinical significance (29).
According to all these studies, there is no con-
sensus on whether isolated LSV is sufficient to 
include a child in the group of risk or high-risk 
children for cCMV and neurological hearing 
loss. Some authors believe (28,30) that low-gra-
de LSV can be considered as a normal variant, 
while some others (17, 26) believe that all chil-
dren with LSV should be evaluated for possible 
intracranial infections. Further large prospective 
observational studies are needed to assess the in-
cidence of LSV and association with infectious 
and noninfectious conditions in neonates (6,31).

NON-INFECTIOUS CONDITIONS ASSOCIATED 
WITH LENTICULOSTRIATE VASCULOPATHY 

Various LSV-related conditions have been des-
cribed in the literature, including trisomy 13 
syndrome, Down syndrome, hypoxia-ischemia, 
hyperbilirubinemia, heart diseases, foetal alcohol 
syndrome, congenital malformations, respiratory 
distress syndromes, neonatal lupus erythemato-
sus, feto-fetal tranfusion, sialidosis, hydrops fe-
talis and diabetic fetopathy. However, these asso-
ciations were found mainly in individual cases or 
small batches of patients (6).
In a study by Coley et al. (32) on a series of 
2400 sonograms, 63 cases of LSV were found, 
of which hypoxic-ischemic conditions were fo-
und in 33 cases (including heart defects, respira-
tory distress syndrome and perinatal asphyxia), 
and progressive changes were found in 12 pati-
ents with heart and lung disease, so the authors 
concluded that hypoxic-ischemic conditions and 
postnatal hypoxia/ischemia are important etiolo-
gical factors. In a prospective randomized study 
by Mittendorf et al. (33) in 149 pregnant women, 

the use of tocolytics ≥50 g MgSO4 during pre-
term birth was found to be significantly associa-
ted with the occurrence of LSV, but additional 
studies were needed in a larger number of pati-
ents to confirm this observation.

LENTICULOSTRIATE VASCULOPATHY AND NEU-
RODEVELOPMENT

Children with isolated LSV generally have a nor-
mal neurodevelopmental pattern and a favoura-
ble long-term prognosis (34,35).
In a study by El Ayoubi et al. among 53 children 
with LSV followed for 2-9 years, 66% had nor-
mal neurodevelopment at the end of follow-up, 
15% had minor abnormalities, 7.5% moderate, 
and 11.3% major deficits; of the 34 children with 
isolated LSV, 79% had normal development, 
compared with 42% who had also an associa-
ted condition. Most children with LSV and de-
velopmental delay had some associated disease, 
such as CMV infection, major malformations, 
foetal alcohol syndrome, neonatal hypoxia, and 
systemic neonatal sepsis (35). According to Shin 
et al. study there is a significant association of 
LSV with neurodevelopmental delay if it is a 
higher-grade LSV (including 3 or more branches) 
with an absence of colour doppler flow (36).
In the studies focused on long-term sequelae 
(23,34) that included 34 children with LSV aged 
7-9 years, 28 children had one or more disorders, 
including tics, hyperactivity, obsessive compulsive 
disorders, or neurological deficits; the children was 
categorized into 3 subgroups: LSV with perinatal 
etiology, with acquired disorders and with un-
known etiology (idiopathic). The rate of disorders 
(54%) was highest in the third (idiopathic) group. 
However, this was also a small series of children 
and should be confirmed in large-scale studies.
Fabre et al. study (30) suggests that since there 
are no uniform diagnostic criteria for LSV on 
cerebral ultrasound examination, application of 
apparent diffusion coefficient values to magnetic 
resonance imaging of the basal ganglia may con-
tribute to the prediction of long-term outcome.
In conclusion, it has been proven that LSV is 
a relatively common finding on brain sono-
grams during routine ultrasound examination of 
newborns. Although studies suggest that the fin-
ding of LSV classified as low-grade LSV does 

Figure 1. High grade lenticulostriate vasculopathy on coronal 
(left) and parasagital plane (right) (Clinical University Centre, 
Sarajevo, Bosnia and Herzegovina, 2000)
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not represent a significant risk factor, caution is 
needed regarding possible CMV infection and 
neurological hearing impairment in asymptoma-
tic children. Also, further, larger, prospective re-
search is needed to assess the long-term impact 
of LSV on children’s neurological development.
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