REVIEW

Lenticulostriate vasculopathy in routine brain ultrasonography in

infants: next step?

Suada Heljic', Sabina Terzic?, Hajrija Maksic?

"Faculty of Health Sciences, International University Gorazde, 2Pediatric Clinic, Clinical University Centre Sarajevo; Bosnia and Herze-

govina

Corresponding author:

Suada Helji¢

Faculty of Health Sciences,
International University Gorazde

Seada Sofovica Sofe 27, 73000 Gorazde,
Bosnia and Herzegovina

Phone: +38738 941 842;

Fax: +38738 941 843;

E-mail: suadaheljic@hotmail.com
ORCID ID: https://orcid.org/0000-0003-
3929-2541

Original submission:
03 December 2021;
Accepted:

16 December 2021
doi: 10.17392/1460-21

Med Glas (Zenica) 2022; 19(1): 1-5

ABSTRACT

Lenticulostriate vasculopathy (LSV) is a relatively common fin-
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 finding, 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 classification) 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 first publication of LSV, there is still no con-
sensus among experts on the clinical significance of isolated LSV,
but caution is certainly needed given the fact that most infants with
congenital CMV are asymptomatic.
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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
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Figure 1. High grade lenticulostriate vasculopathy on coronal
(left) and parasagital plane (right) (Clinical University Centre,
Sarajevo, Bosnia and Herzegovina, 2000)

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
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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.

REFERENCES

1.

10.

I1.

12.

14.

Grant EG, Williams AL, Schellinger D, Slovis TL.
Intracranial calcification in the infant and neonate:
evaluation by sonography and CT. Radiology 1985;
157:63-8.

deJong EP, Lopriore E, Vossen AC, Steggerda SJ, Te
Pas AB, Kroes AC, Walter DJ. Is routine TORCH
screening warranted in neonates with lenticulostriate
vasculopathy? Neonatology 2010; 97:274e8.
Sisman J, Rosenfeld CR. Lenticulostriate vasculo-
pathy in neonates: Is it a marker of cerebral insult?
Critical review of the literature. Early Hum Dev
2015; 91:423-6.

Leijser LM, Steggerda SJ, de Bruine FT, van Zuijlen
A, van Steenis A, Walther FJ, van Wezel-Meijler
G. Lenticulostriate vasculopathy in very preterm
infants. Arch Dis Child Fetal Neonatal Ed 2010;
95:F42-6.

Shin HJ, Kim MJ, Lee HS, Namgung R, Park KI,
Lee MIJ. Imaging patterns of sonographic lenticu-
lostriate vasculopathy and correlation with clinical
and neurodevelopmental outcome. J Clin Ultrasound
2015; 43:367-74.

Cantey JB, Sisman J. The etiology of lenticulostriate
vasculopathy and the role of congenital infections.
Early Hum Dev 2015; 91:427-30.

Hughes P, Weinberger E, Shaw DW. Linear areas
of echogenicity in the thalami and basal ganglia of
neonates: an expanded association. Radiol 1991;
179:103-5.

Chamnanvanakij S, Rogers CG, Luppino C, Broyles
SR, Hickman J, Perlman JM. Linear hyperechogeni-
city within the basal ganglia and thalamus of preterm
infants. Pediatr Neurol 2000; 23:129-33.

Kriss VM, Kriss TC. Doppler sonographic confirma-
tion of thalamic and basal ganglia vasculopathy in
three infants with trisomy 13.J U M 1996; 15:523-6.
Teele RL, Hernanz-Schulman M, Sotrel A. Echo-
genic vasculature in the basal ganglia of neonates:
a sonographic sign of vasculopathy. Radiol 1988;
169:423-7.

Kandasamy Y, Alcock G, Koh T H H G. Lenticulo-
striate vasculopathy in twin-to-twin transfusion syn-
drome. J Perinatol 2006; 26:780-782

Ivanov I, Zlatareva D, Pacheva I, Panova M. Does
lenticulostriate vasculopathy predipose to ischemic
brain infarct? A case report. JCU 2012; 40:607-10
Shefer-Kaufman N, Mimouni FB, Stavorovsky Z,
Meyer JJ, Dollberget S. Incidence and clinical signi-
ficance of echogenic vasculature in the basal ganglia
of newborns. Am J Perinatol 1999; 16:315-19.
Cabanas F, Pellicer A, Valverde E, Morales C, Qu-
eroet J. Central nervous system vasculopathy in
neonatal lupus erythematosus. Pediatr Neurol 1996;
15:124-6.

FUNDING

No specific funding was received for this study.

TRANSPARENCY DECLARATION

Competing interests: None to declare.

15.

16.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

Coley BD, Rusin JA, Boue DR. Importance of
hypoxic/ischemic conditions in the development of
cerebral lenticulostriate vasculopathy. Pediatr Radi-
0l 2000;30:846-55.

Dahle AJ, Fowler KB, Wright JD, Boppana SB, Britt
WIJ, Pass RF. Longitudinal investigation of hearing
disorders in children with congenital cytomegalovi-
rus. J Am Acad Audiol 2000; 11:283-90

Duranovi¢ V, Krakar G, Mejaski-Bosnjak V, Luji¢ L,
Gojmerac T, Marn B. Lenticulostriatal vasculopathy
- a marker for congenital cytomegalovirus infection?
Coll Antropol. 2011; 35(Suppl 1):149-53.
Giannattasio A, Di Costanzo P, Milite P, De Martino
D, Capone E, Romano A, Bravaccio C, Capasso L,
Raimondi F. Is lenticulostriated vasculopathy an un-
favorable prognostic finding in infants with conge-
nital cytomegalovirus infection? J Clin Virol 2017;
91:31-5.

Sisman J, Chalak L, Heyne R, Pritchard M, Weakley
D, Brown LS, Rosenfeld CH. Lenticulostriate vascu-
lopathy in preterm infants: a new classification, cli-
nical associations and neurodevelopmental outcome.
J Perinatol 2018; 38:1370-8.

Park K, Kim H, Ko SY, Shin SM, Lee YK, Han BH.
Clinical significance of neonatal lenticulostriate vas-
culopathy: association with congenital cytomegalo-
virus infection. Neonatal Med 2017; 24:171-7

Pass RF. Congenital cytomegalovirus infection:
screening and treatment. J Pediatr 2010; 157: 179-80
Makhoul IR, Eisenstein I, Sujov P, Soudack M,
SmolkinT, Tamir A, Epelman M. Neonatal lenticu-
lostriate vasculopathy: further characterisation Arch
Dis Child Fetal Neonatal Ed 2003; 88:F410-14
Wang HS, Kuo MF, Chang TC. Sonographic lenticu-
lostriate vasculopathy in infants: some associations
and a hypothesis. AJNR Am J Neuroradiol 1995;
16:97-102.

AmirJ , Schwarz M, Levy [, Haimi-Cohen Y, Pardo
J. Is lenticulostriated vasculopathy a sign of central
nervous system insult in infants with congenital
CMYV infection? Arch Dis Child 2011; 96:846-50.
Bilavsky E, Schwarz M, Pardo J et al. Lenticulo-
striated vasculopathy is a high-risk marker for he-
aring loss in congenital cytomegalovirus infections.
Acta pediatrica 2015; 104:e388-94.

Ronchi A, Zeray F, Lee L, Ronchi A, Zeray F, Lee
LE, Owen KE, Shoup AG, Garcia F, Vazquez LN,
Cantey JB, Varghese S, Pugni L, Mosca F, Sanchez
PJ. Evaluation of clinically asymptomatic high risk
infants with congenital cytomegalovirus infection. J
Perinatol 2020; 40:89-96.

Hong S-Y, Yang JJ, Li S-Y, Lee I-C. Lenticulostriate
vasculopathy in brain ultrasonography is associated
with cytomegalovirus infection in newborns. Pediatr
Neonatol 2015; 56:408-14




Helji¢ et al. Lenticulostriate vasculopathy

28.

29.

30.

31

Giannattasio A, Di Costanzo P, Milite P, de Marino
D, Capone E, Romano A, Bravaccio C, Capasso L,
Raimondi F. Is lenticulostriated vasculopathy an un-
favorable prognostic finding in infants with conge-
nital cytomegalovirus infection? J Clin Virol 2017,
91:31-5.

Barton M, Forrester AM, McDonald J. Update on
congenital cytomegalovirus infection: prenatal pre-
vention, newborn diagnosis, and management .Pae-
diatr Child Health 2020; 25:395-6.

Fabre C, Tosello B, Pipon E, Gire C, Chaumoitre K.
Hyperechogenicity of lenticulostriate vessels: a poor
prognosis or a normal variant? A seven year retros-
pective study. Pediatr Neonatol 2018; 59:553-60.
Maayan-Metzger A, Leibovitch L, Schushan-Eisen
I, Soudack M, Strauss T. Risk factors and associated
diseases among preterm infants with isolated lenti-
culostriate vasculopathy. J Perinatol 2016; 36:775-8.

32.

33.

34.

35.

36.

Coley BD, Rusin JA, Boue DR. Importance of
hypoxic/ischemic conditions in the development of
cerebral lenticulostriate vasculopathy Pediatr Radiol
2000; 30:846-55.

Mittendorf R, Covert R, Pryde GP, Lee KS, Ben-
Ami T,Yousefzadeh D. Association between lenti-
culostriate vasculopathy (LSV) and neonatal intra-
ventricular hemorrhage (IVH). J Perinatol 2004;
24:700-5.

Chang CL. Clinical significance of lenticulostriate
vasculopathy. ARC J Pediatr 2016; 2: 4-8.

El Ayoubi M, de Bethmann O, Firtion G, Monset-
Couchard M. Neonatal lenticulostriate vasculopathy.
Mid and longterm outcome (70 cases). Arch Pediatr.
2004; 11:18-23.

Shin HJ, Kim MJ, Lee HS. Imaging patterns of so-
nographic lenticulostriate vasculopathy and correla-
tion with clinical and neurodevelopmental outcome
J Clin Ultrasound 2015; 43:367-74.




