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Persistent Trigeminal Subtype of Internal Carotid Artery
Agenesis in CHARGE Syndrome

Ji-Hoon Na Dear Editor,

Hyunjoo Lee CHARGE syndrome (OMIM 214800) is a disease with multiple congenital anomalies.
Young-Mock Lee Loss-of-function pathogenic variants of the CHD7 (chromodomain helicase DNA-binding
Department of Pediatrics, protein) gene are found in a large proportion of patients,' and approximately 70% of patients
Gangnam Severance Hospital, with CHARGE syndrome present with pathogenic variants of this gene. The prevalence of
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s CHARGE syndrome is approximately 1 in 10,000 births, with similar incidence rates in males
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and females. Patients with CHARGE syndrome may show various clinical features, includ-
ing severe intellectual disability, external ear anomaly, semicircular canal anomaly, colobo-
ma, cleft lip and/or palate, cranial nerve dysfunction, feeding difficulties, and congenital
heart defects. The phenotypic spectrum and pathogenic mechanisms of CHARGE syndrome
remain unclear, and early treatment of symptoms is important for the prognosis.” Congeni-
tal heart defects are major anomalies in patients with CHARGE syndrome, but their relation-
ship with the cerebral vascular anomaly remains unresolved.”” Internal carotid artery (ICA)
agenesis is a very rare cerebral anomaly, and it has various subtypes that result in neurologi-
cal symptoms such as headache, pulsatile tinnitus, ischemic stroke/transient ischemic attack,
and Horner’s syndrome.® The persistent trigeminal subtype of ICA agenesis is particularly
rare.*” Here we present a case of the persistent trigeminal subtype of left ICA agenesis in a
17-year-old male patient with CHARGE syndrome.

The patient presented with headache and irritability. He had multiple anomalies, includ-
ing global developmental delay, atrial septal defect, patent ductus arteriosus, hearing impair-
ment, left cone-shaped auricle, facial palsy, right complete cleft palate, esophageal hiatal her-
nia, hypothyroidism, micrognathia, hiatal hernia, and feeding difficulty. Genetic testing
using whole-exome sequencing revealed the heterozygous pathogenic variant ¢.6079C>T
(p. Arg2027Ter) in CHD7 (NM_017780.4). The patient underwent gastrostomy and fundo-
plication when he was 5 months old and palatoplasty when he was 12 years old. Upon ad-
mission, he underwent brain magnetic resonance imaging (MRI) and magnetic resonance
angiography (MRA) due to the recent recurrent headache and irritability. No specific find-
ings other than mild plagiocephaly were found in brain MRI, whereas MRA revealed the ce-
rebral vascular anomaly of left ICA agenesis and left persistent trigeminal artery, which was
directly connected from the basilar artery to the left middle cerebral artery (Fig. 1).

Congenital absence of the ICA is known to be asymptomatic in most cases, but rare re-
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. known to be effective in cases of migraine-like attacks, which were present in our patient.*®
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Yonsei University College of Medicine, The trigeminal artery is one of the fetal arterial circulations connecting the anterior and
211 Eonju-ro, Gangnam-gu, posterior cerebral circulations. The reported incidence of persistent trigeminal artery ranges
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Fig. 1. MRA findings of the persistent trigeminal subtype of ICA agenesis. A: Absent left ICA in MRA (arrow). B: Persistent trigeminal artery (yellow ar-
row) branching from the basilar artery (red arrow) and connecting to the left middle cerebral artery (green arrow). C: Posterior aspect. Persistent tri-
geminal artery (yellow arrow) branching from the basilar artery (red arrow). D and E: Absent left ICA (white arrows) with the vertebral arteries evident
(blue arrows). F: Axial plane. Persistent trigeminal artery (yellow arrow) branching from the basilar artery (red arrow). ICA, internal carotid artery; MRA,
magnetic resonance angiography.

from 0.1% to 0.6% in the general population, but Siddiqui et
al’ reported that it appears in approximately 50% of patients
with CHARGE syndrome, which makes persistent trigeminal
artery a potentially important phenotype in that condition.
Cerebral vascular anomaly has been evaluated less extensive-
ly than cardiac defects during the diagnosis and management
of CHARGE syndrome. The possibility of a cerebral vascular
anomaly should be considered in patients diagnosed with
CHARGE syndrome, and potential neurological symptoms
caused by cerebral vascular anomalies should be assessed.
Additionally, features such as ICA agenesis may be closely re-
lated to aorta and cardiac defects. The present case provides
insight into the phenotypic spectrum of CHARGE syndrome
and may contribute to the understanding of the genotype-
phenotype correlation of pathogenic variants of CHD7.>*

Ethics Statement

We confirm that we have read the journal’s policy on ethical publication
and affirm that this report conforms to those guidelines. This study was
conducted in accordance with the tenets of the Declaration of Helsinki and
the recommendations of the Institutional Review Board of Gangnam Sev-

erance Hospital, Yonsei University College of Medicine (Seoul, Korea; ap-
proval number: 3-2022-0121). Written informed consent was obtained from
the patients or guardians, as applicable.

Availability of Data and Material

The datasets generated or analyzed during the study are available from the
corresponding author on reasonable request.

ORCID iDs
Ji-Hoon Na https://orcid.org/0000-0002-3051-2010
Hyunjoo Lee https://orcid.org/0000-0002-1432-0449

Young-Mock Lee https://orcid.org/0000-0002-5838-249X

Author Contributions

Conceptualization: Ji-Hoon Na, Young-Mock Lee. Data curation: Ji-Hoon
Na, Hyunjoo Lee. Formal analysis: Ji-Hoon Na. Investigation: Ji-Hoon Na.
Methodology: Ji-Hoon Na, Young-Mock Lee. Project administration: Ji-
Hoon Na. Resources: all authors. Supervision: Young-Mock Lee. Writing—
original draft: Ji-Hoon Na. Writing—review & editing: Ji-Hoon Na.

Conflicts of Interest

The authors have no potential conflicts of interest to disclose.

Funding Statement
None

www.thejen.com 613



- J C N ICA Agenesis in CHARGE Syndrome

Acknowledgements

The authors thank all staff members, physicians, and statistical consultants
who contributed to this study.

—

REFERENCES

. Bergman JE, Janssen N, Hoefsloot LH, Jongmans MC, Hofstra RM,

van Ravenswaaij-Arts CM. CHD7 mutations and CHARGE syn-
drome: the clinical implications of an expanding phenotype. ] Med
Genet 2011;48:334-342.

. van Ravenswaaij-Arts C, Martin DM. New insights and advances in

CHARGE syndrome: diagnosis, etiologies, treatments, and research
discoveries. Am | Med Genet C Semin Med Genet 2017;175:397-406.

. Muth G, Babaie A, Johnson A, Libman R. Congenital agenesis of the

internal carotid artery. Intern Med J 2022;52:1101-1102.

. Chang TM, Ke YY, Chen WL, Chen M, Yang AD. Unilateral agenesis

of the internal carotid artery in CHARGE syndrome. Pediatr Neona-

614 J Clin Neurol 2023;19(6):612-614

w

~

tol 2010;51:363-366.

. Osakwe O, Jones B, Hirsch R. Anomalous origin of the left common

carotid artery from the main pulmonary artery: a rare association in an
infant with CHARGE syndrome. Case Rep Pediatr 2016;2016:2064937.

. Li S, Hooda K, Gupta N, Kumar Y. Internal carotid artery agenesis: a

case report and review of literature. Neuroradiol ] 2017;30:186-191.

. Hattori T, Kobayashi H, Inoue S, Sakai N. Persistent primitive trigem-

inal artery associated with absence of internal carotid artery. Surg Neu-
rol 1998;50:352-355.

. Jaeger HJ, Mehring UM, Gissler HM, Mathias KD. Congenital ab-

sence of the internal carotid artery and the basilar artery with persis-
tent trigeminal artery associated with coarctation of the aorta. Eur
Radiol 2000;10:1805-1809.

. Siddiqui A, Touska P, Josifova D, Connor SEJ. Persistent trigeminal

artery: a novel imaging finding in CHARGE syndrome. AJNR Am |
Neuroradiol 2021;42:1898-1903.



