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a b s t r a c t 

A 17-year-old boy presented with a high-grade fever. The patient had been previously diag- 

nosed with Cornelia de Lange syndrome (CdLS). The patient visited a local physician and 

was diagnosed with sinusitis. Owing to persistent fever, the patient was referred to our hos- 

pital. At the initial presentation, his body temperature was 38.2 °C, while maintaining pre- 

vious living activities and neurological function. Despite changing the antibiotic to amoxi- 

cillin, the patient’s fever persisted with worsened activity. At the second presentation, the 

patient presented with left hemiparesis. Blood examination revealed increased white blood 

cell count and serum C-reactive protein level. Emergency magnetic resonance imaging re- 

vealed acute cerebral infarcts in the right cerebral hemisphere, with evident stenosis in the 

right paraclinoid segment of the internal carotid artery (ICA). In addition, an abscess was 

found in the cerebellar hemisphere, which was punctured through the burr hole. Computed 

tomography performed after the completion of antibiotic therapy revealed a restored diam- 

eter of the stenotic ICA. Sinusitis can cause ischemic stroke due to compressive stenosis 

of the paraclinoid ICA, particularly in patients with CdLS. Sinusitis should be preferentially 

managed in patients with CdLS. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Cornelia de Lange syndrome (CdLS) is a rare and complex ge-
netic disorder affecting approximately 1/10,000–100,000 new-
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borns. Patients with CdLS present distinct craniofacial fea-
tures, growth limitations, limb anomalies, and brain dysge-
nesis. Mutations associated with CdLS were identified in 7
genes [ 1–6 ]. Cerebral atrophy, white matter changes, cerebel-
lar hypoplasia, enlarged ventricles, pituitary tumors or cysts,
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Fig. 1 – Photograph of the patient at the initial presentation 

showing hypertrichosis and saddle nose, frequent 
characteristics of patients with Cornelia de Lange 
syndrome. 

Fig. 2 – Noncontrast axial computed tomography at the 
initial presentation showing the lateral ventricles with 

intact appearance. 

 

 

 

 

 

 

Fig. 3 – Noncontrast coronal ( A ) and midsagittal ( B ) 
computed tomography at the initial presentation showing 
findings of sinusitis in the maxillary sinus, sphenoid sinus, 
and unusually developed aeration formed in the anterior 
clinoid process ( arrow ). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chiari I malformation, and gliosis have been documented as
characteristic findings on cerebral magnetic resonance imag-
ing (MRI). Jones et al. [ 7 ] reported a patient with CdLS and
hypoplastic external carotid arteries. Recurrent sinus infec-
tions are frequent in patients with CdLS [ 8 ,9 ]. A study has sug-
gested that decreased percentages of regulatory and helper
T-lymphocytes and a high frequency of antibody deficiency
predispose patients to infections [ 8 ]. 

Most sinus infections are viral, and only a small proportion
of patients develop secondary bacterial infections. Staphylo-
coccus aureus and anaerobic bacteria, such as Porphyromonas,
Prevotella, Fusobacterium , and Peptostreptococcus species, are
thought to be the main isolates of chronic sinusitis [ 10–12 ].
Paranasal sinus infections can lead to intracranial abscesses
[ 13 ]. Sinusitis-associated ischemic stroke is a rare entity, with
only a few reported cases to date [ 14 ,15 ]. 

Here, we present the unique case of an adolescent patient
with CdLS who was assumed to have developed sinusitis-
associated ischemic stroke. 

Case report 

A 17-year-old boy presented with a high-grade fever for 5 days.
The patient was previously diagnosed with CdLS, presented
with severe intellectual disability, and was living in an or-
phanage with a modified Rankin Scale (mRS) score of 3. His
parents had intellectual disabilities and lived in another fa-
cility. The patient initially visited a local physician who pre-
scribed levofloxacin for acute exacerbation of chronic sinusi-
tis. The patient was referred to our hospital because of a per-
sistent fever. He presented a body temperature of 38.2 °C, while
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Fig. 4 – Axial diffusion weighted ( A, B ) and fluid-attenuated inversion recovery ( C, D ) sequences performed at the second 

presentation, at the level of the foramina of Monro ( A, C ) and the body of the lateral ventricles ( B, D ), showing hyperintense 
areas in the right putamen and periventricular white matter, suggesting infarcts in acute phase ( arrow ). Ventriculomegaly is 
also observed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

maintaining his usual living activities and neurological func-
tion. Body height and weight were 151 cm and 23.5 kg, re-
spectively. Hypertrichosis and saddle nose, which frequently
appear in patients with CdLS, were observed ( Fig. 1 ). Cranial
computed tomography (CT) did not detect dysgenesis or le-
sions in the cerebrum, cerebellum, or brainstem, and the cere-
bral ventricles appeared intact ( Fig. 2 ). However, findings con-
sistent with chronic sinusitis were observed in the paranasal
sinuses, with unusually developed aeration in the anterior
clinoid processes ( Fig. 3 ). The patient was diagnosed with
persistent sinusitis and was subsequently prescribed amox-
icillin. Despite this change in the antibiotic agent, the pa-
tient’s fever persisted with deteriorating activity. On the sec-
ond visit to our hospital. His blood pressure was 122/77 mmHg
and he showed motor weakness in the left upper and lower
extremities. The blood examination showed increased white
blood cell count (15900 / μl) and level of serum C-reactive pro-
tein (12.7 mg/dL). Chest CT revealed diffuse infiltrative shad-
ows in both lungs, whereas a lumbar cerebrospinal fluid tap
suggested neither viral nor bacterial meningitis. The patient
underwent emergent cerebral magnetic resonance imaging
(MRI), which showed hyperintense areas in the right putamen
and periventricular white matter on diffusion-weighted and
fluid-attenuated inversion recovery sequences, in addition to
ventriculomegaly ( Fig. 4 ). Postcontrast images revealed steno-
sis of the right paraclinoid segment of the internal carotid
artery (ICA). In addition, MR angiography revealed tapered
flow in the right paraclinoid ICA ( Fig. 5 ). Furthermore, a cystic
mass with a rim-like enhancement was identified in the right
cerebellar hemisphere ( Fig. 6 ). Under the diagnosis of cere-
bellar abscess, an emergency cyst puncture was performed
through a burr hole. The cyst was filled with pus containing
Porphyromonas and Prevotella species. Two days later, the pa-
tient underwent endoscopic sinus surgery, followed by intra-
venous administration of piperacillin (4 g/day) for 4 weeks.
CT performed at the completion of antibiotic therapy showed
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Fig. 5 – ( A-C ) Postcontrast axial T1-weighted magnetic resonance images at the levels of the petrous ( A ), cavernous ( B ), and 

paraclinoid ( C ) segments of the internal carotid arteries, performed at the second presentation, showing evident stenosis in 

the paraclinoid segment of the right internal carotid ( C, arrow). ( D, E ) Cerebral magnetic resonance angiography, oblique 
views, showing tapered flow of the right paraclinoid ICA ( D, arrow). Arrow: right internal carotid artery; dashed arrow: left 
internal carotid artery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

significant resolution of the sinusitis ( Fig. 7 ). Post-contrast
CT revealed a restored diameter of the right paraclinoid ICA
( Fig. 8 ). The patient underwent ventriculoperitoneal shunt-
ing for slowly progressive ventriculomegaly. Eventually, the
patient was transferred to an orphanage with an mRS score
of 5. 

Discussion 

CdLS is a rare congenital disorder encountered in clinical prac-
tice. Due to the common accompaniment of intellectual dis-
ability, the detection of slight neurological deterioration in the
early stages of central nervous system involvement may be
challenging in patients with CdLS. The present patient ex-
perienced hemiparesis after persistent sinusitis. Brain MRI
revealed cerebral infarcts in the acute phase and stenotic
changes in the ipsilateral paraclinoid segment of the ICA. In
addition, the ICA segment was adjacent to the sphenoid sinus.
Furthermore, the ICA stenosis resolved after antibiotic treat-
ment for sinusitis. Therefore, we assumed that the ICA steno-
sis was associated with sinusitis. 

Anatomically, the paraclinoid segment of the ICA is sur-
rounded by 3 bony structures in the superior, medial, and infe-
rior aspects: the lower wall of the anterior clinoid process, the
lateral wall of the ethmoidal sinus, and the upper wall of the
sphenoid sinus, respectively [ 16 ]. In our patient, the unusually
aerated anterior clinoid processes, ethmoidal sinus, and sphe-
noid sinus were filled with inflammatory byproducts ( Fig. 3 ).
Thus, the paraclinoid ICA may be compressed by the bony
walls of these structures during persistent sinusitis. Alterna-
tively, sinusitis adjacent to the paraclinoid ICA may cause vas-
culitis, resulting in ICA stenosis and consecutive infarctions
in perfusion areas [ 14 ]. These hypotheses can be strength-
ened when combined with “CdLS” commonly accompanied
by immune deficiency [ 8 ]. Symptomatic sinusitis in patients
with CdLS should be preferentially managed to avoid ischemic
stroke. 

In the present case, Porphyromonas and Prevotella spp. were
thought to be the causative organisms of the sinusitis and
cerebellar abscesses. These anaerobic bacteria are most fre-
quently isolated in chronic sinusitis; however, they were not
isolated in 10 patients with cerebellar abscesses secondary to
sinus infections [ 10 ,11 ,13 ]. Patients with CdLS are at a high risk
of infection with atypical pathogenic organisms owing to im-
mune deficiency. 

The treatment outcome in our patient was unpromising,
with a decreased mRS score. Timely surgical intervention and
prompt identification of the causative organism, followed by
the administration of effective antibiotics, are crucial when
treating infectious diseases in patients with CdLS. 



R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  5 5 6 9 – 5 5 7 4 5573 

Fig. 6 – Pre- ( A ) and postcontrast ( B ) T1-weighted magnetic 
resonance images at the same level, performed at the 
second presentation, showing a cystic mass in the right 
cerebellar hemisphere ( asterisk ) with rim-like 
enhancement. 

Fig. 7 – Noncontrast coronal ( A ) and midsagittal ( B ) 
computed tomography performed at the completion of 
antibiotic therapy showing resolution of the sinusitis 
( arrow ). 
Fig. 8 – Anteroposterior view of the 3-dimensional computed tom
computed tomography ( B ) performed at the completion of antibio
internal carotid artery restored to normal diameter (arrow). SphS
ography angiography ( A ) and postcontrast coronal 
tic therapy showing the paraclinoid segment of the right 

: sphenoid sinus; dashed arrow: anterior clinoid process. 
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Conclusion 

Sinusitis can cause ischemic stroke due to compressive steno-
sis of the paraclinoid ICA, particularly in patients with CdLS.
Sinusitis should be preferentially managed in patients with
CdLS. 
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