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BACKGROUND  “Dangling choroid” is a prenatal sonographic marker of ventriculomegaly that measures the angle of choroid plexus (ChP) 
displacement in the lateral ventricle. To the authors’ knowledge, postnatal sequelae related to this pathology, besides hydrocephalus, have never 
been reported.
OBSERVATIONS  A female fetus was diagnosed with bilateral ventriculomegaly. Postnatally, the patient was diagnosed with hydrocephalus and 
macrocephaly secondary to aqueductal stenosis and underwent endoscopic third ventriculostomy with ChP cauterization. Intraoperatively, the 
septum pellucidum was incomplete, and the right-sided ChP glomus was contralaterally displaced and entangled with the left, with evidence of 
ischemic torsion and hemorrhage.
LESSONS  In this case of an ischemic ChP secondary to transventricular displacement of the glomus, at least two biomechanical events are 
relevant. First, the choroid fissure and velum interpositum can be thinned in the setting of ventriculomegaly. Second, stretching and perforation of the 
septum pellucidum can occur. Both changes can increase the mobility of a dangling choroid, occasionally leading to entanglement of the vascular 
pedicles. Preoperative recognition of this complication can help optimize surgical planning, e.g., using flexible endoscopy to facilitate complete ChP 
cauterization and changing the surgical approach if the ChP has been displaced.

https​://th​ejns.​org/d​oi/ab​s/10.​3171/​CASE2​4505

KEYWORDS  dangling choroid plexus; glomus; septum pellucidum; intraventricular hemorrhage; IVH; ventriculomegaly; hydrocephalus; pediatric 
neurosurgery; case report

The choroid plexus (ChP) is a highly vascularized intraventricular 
brain structure that is known for its roles in regulating the composi-
tion, volume, and general homeostasis of cerebrospinal fluid. It also 
plays an important role in brain development, neurogenesis, immune 
responses, and circadian rhythms.1–5 Anatomically, the ChP can be 
identified by its ventricular location. Within the atrium (trigone) of the 
lateral ventricle lies the glomus choroidea, or “glomus”: a swelling of 
the ChP that is identifiable in large mammals.6–8 Here, we present a 
rare case of a “dangling” ChP that led to contralateral, transventricular 
displacement of the right glomus, entanglement with the left glomus, 
and the creation of a glomus torsion complex, ultimately resulting in 
ChP ischemia and mild intraventricular hemorrhage (IVH) in a term 
infant.

Illustrative Case
Presentation

The patient was initially diagnosed with bilateral ventriculo-
megaly on routine prenatal ultrasound at 18 weeks’ gestational age. 
Amniocentesis demonstrated no abnormalities on the chromosomal 
microarray, and later postnatal whole exome sequencing was unre-
markable. At 22 weeks’ gestational age, the patient’s mother under-
went fetal magnetic resonance imaging (MRI), which showed severe 
ventriculomegaly with thinning of the corpus callosum and septum 
pellucidum. The patient’s mother was a 38-year-old gravida 2 para 
1 who had conceived spontaneously and had had an unremarkable 
pregnancy thus far, with no reported exposure to alcohol, tobacco, 
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FIG. 1. Preoperative imaging. T2-weighted sequences centered on the ChP glomera deviated to the left 
ventricle. A: Sagittal view. B: Coronal view. C: Axial view. A = anterior; I = inferior; P = posterior; S = superior.

FIG. 2. Intraoperative, intraventricular visualization of glomus entanglement and torsion, using a flexible 
endoscope. A: Artistic rendering of the endoscopic survey of the ventricular system, showing contralateral 
draping of glomus torsion in this patient. 1, thalamus; 2, tuber cinereum; 3, brainstem; 4, entangled 
glomera (ChP); 5, tentorium. B: Endoscopic view of the left lateral ventricle with the red-colored vascular 
pedicle draped over the white-colored tentorial incisura; the dark/ischemic glomus is connected to its 
entangled vascular pedicle (yellow arrows). A portion of the other glomus is partially visible beneath the 
incisura. C: Endoscopic view of the vascular pedicle leading to the two glomera, partially displaced by the 
cauterization wire protruding from the endoscope. D: Endoscopic view of the blanching of the pedicle in 
response to cauterization. E: View of the glomus deep to the incisura, within the left lateral ventricle.

FIG. 3. Postoperative imaging. A: MRI at postoperative day 16. B: MRI at postoperative 
day 39. C: MRI at postoperative day 72, showing complete atrophy of the left-sided ChP 
glomera following ETV/CPC.
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illicit substances, teratogenic medications, or infections. Term deliv-
ery occurred via cesarean section, with no subsequent complications 
during a 4-day stay in the neonatal intensive care unit. The patient’s 
examination was notable for mild nystagmus, no upgaze limitation, a 
full fontanelle, and a 42-cm (99th percentile) head circumference. She 
was discharged to home with a plan for outpatient MRI and neurosur-
gical clinic follow-up within 3 weeks.

The patient’s interval evaluation in the clinic was notable for an 
increase in head circumference (48.5 cm, 100th percentile), irregular 
eye movements with newly impaired upgaze, splayed sutures with 
prominent scalp veins, and a full fontanelle. MRI revealed cerebral 
aqueductal stenosis as the likely etiology of her severe triventricular 
ventriculomegaly, and the glomus of the ChP was asymmetric, visible 
on the left side only (Fig. 1). Imaging was further notable for an incom-
plete falx, diffuse thinning of the supratentorial parenchyma, and blood 
products within or near the ChP of the left lateral ventricle.

Intraoperative Findings
Shortly thereafter, at 28 days of age, the patient underwent endo-

scopic third ventriculostomy (ETV) and bilateral endoscopic ChP cau-
terization (CPC). Upon endoscopic entry into the right lateral ventricle, 
we observed that the glomus of the right ChP was contralaterally dis-
placed and was entangled with the vascular pedicle of its counterpart 
on the left, causing thrombosed veins of both glomera with associated 
discoloration, suggestive of ischemia (see Fig. 2A for artistic render-
ing, Fig. 2B–E for photographs from the flexible, fiberoptic neuroen-
doscope). The third ventricle was further notable for compression of 
its floor into the sella turcica, absence of its roof, and anterior bow-
ing of the lamina terminalis. Other intraoperative findings included 
abnormal brain architecture with knobby separated thalami, an absent 
septum pellucidum, and an atretic cerebral aqueduct. The procedure 
concluded with complete cauterization of the bilateral ChP within the 
lateral ventricles, including the entangled glomera.

Postoperative Course
The patient had an uncomplicated postoperative course. At the first 

postoperative visit, the patient’s parents reported no concerning symp-
toms such as vomiting, abnormal eye movements, gaze restrictions, 
or lethargy. Interval MRI demonstrated an overall decrease in ven-
tricle size and gradual atrophy of the cauterized ChP over 2 months 
(Fig. 3). Head circumference began to parallel an appropriate growth 
trajectory by the 2nd postoperative month. At 16 months of age, the 
patient was meeting appropriate developmental milestones, except 
for gross and fine motor skills, for which she was receiving support 
from regular physical and speech therapy. At the long-term follow-up 
(3.5 years of age), physical examination was remarkable for contin-
ued gross and fine motor skill delay, accompanied by proximal muscle 
weakness, appendicular hypotonia, and macrocephaly (with a stable 
fronto-occipital horn ratio of 0.64).

Other Imaging Examples
We observed ChP displacement and entanglement on review of 

imaging in two other patients with severe ventriculomegaly, as dem-
onstrated in Figs. 4 and 5. These findings occurred in the setting 
of a septum pellucidum defect and bilateral ventriculomegaly, as in 
our illustrative case. Figure 4 represents a full-term patient born with 
myelomeningocele and hydrocephalus, which were treated with clo-
sure of the myelomeningocele and ventriculoperitoneal shunt place-
ment within 24 hours of life. Prior to shunting, both glomera were seen 
in the right lateral ventricle due to a perforated septum pellucidum and 

highly mobile glomera. After shunting and on interval imaging, the 
right glomus descended into the third ventricle through the foramen 
of Monro, while the left glomus returned to its normal position in the 
left lateral ventricle. Figure 5 shows a third patient, born at 34 weeks’ 
gestational age with severe aqueductal stenosis, who also underwent 
shunt placement within 48 hours of birth. In this case, the glomera 
were entangled from birth and showed mobility as a unit, in contrast 
to the prior case. Imaging revealed bilateral ChP entanglement within 
the left lateral ventricle (Fig. 5A), mobility as demonstrated by the 90° 
rotation of both flat glomera (Fig. 5B), and later contralateral displace-
ment of the same entangled pair of glomera (Fig. 5C).

FIG. 4. Second case of dangling choroid. A full-term patient was born 
with myelomeningocele that was repaired and treated with a shunt on 
the 1st day of life. In all panels, the right-sided glomus is shaded in 
red with a red arrowhead; the left-sided glomus is shaded in yellow 
with a yellow arrowhead. A: Prior to shunting, coronal transfontanelle 
ultrasound images show displacement of a mobile left glomus across 
the perforated septum and a right glomus draped over the posterior 
thalamus. B: After shunting, coronal ultrasound images show a 
dangling left glomus in the left ventricle and a newly displaced right 
glomus in the third ventricle. C: T2-weighted MRI at 7 years of age in 
the same patient, showing stable locations of both ChPs as compared 
to the postshunt ultrasound image.
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Informed Consent
The necessary informed consent was obtained in this study.

Discussion
Observations

A dangling choroid is a documented sonographic finding in the 
obstetrics literature and is occasionally found on prenatal ultrasound 
in the setting of ventriculomegaly.9,10 The term describes a condition 
in which the ChP migrates from its usual position against the lateral 
ventricle wall to “dangle” within the ventricle due to ventriculomegaly.11 
Unique to this illustrative case of a dangling choroid was the resultant 
ischemic torsion and contralateral displacement of the glomus in the 
postnatal period. The mobility of the ChP complex was particularly evi-
dent during the ETV/CPC: as we applied cautery to the underside and 
circumferential portions of the glomus, the mobile portions of the ChP 
along its pedicle required significant manipulation, which was facili-
tated by the use of a flexible endoscope.

The precise chronology for the entanglement of the two glomera 
in this case of a dangling choroid remains unknown, but the loss of 
the septum pellucidum during the progression of ventriculomegaly 
was essential for contralateral choroidal crossing and rotational mobil-
ity. Although the absence of the septum pellucidum can be a con-
genital defect,12,13 its absence in the main illustrative and subsequent 
cases presented here was secondary to ventriculomegaly, given that 
1) the septum pellucidum was initially noted on prenatal imaging, and 
2)  severe and progressive ventriculomegaly stretched the septum 
pellucidum over time.

Although the gradual perforation of the septum pellucidum can 
independently cause a transient hematoma (our observations), the 
laterality and focal finding of hemorrhage near the entangled glom-
era in our case argue in favor of a ChP source. This is consistent 
with the finding that IVH in term infants most commonly originates 
from the posterior tufts of the glomus, which has a tortuous micro-
vascular architecture,6,14 in contrast to IVH in preterm infants, which 
more commonly originates from the germinal matrix.15,16 Additionally, 
the sequelae of ChP ischemia and IVH most likely reflect postnatal 
events, given subacute findings of hemorrhage on postnatal MRI.

There are other examples of the importance of the glomus as a 
nexus for ChP pathologies, including vascular malformations17 and 
intraventricular tumors. ChP papillomas are commonly localized to the 

glomus,14,18 and a robust mouse model of ChP carcinoma has identified 
specific localization of this tumor to the posterior domain of the lateral 
ventricle ChP,19 in the same relative location as the human glomus.20 
Intraventricular meningiomas are also most commonly observed in the 
atrium of the lateral ventricle and are postulated to arise from stromal 
tissue in the glomus.21–24 Future studies should continue to assess the 
clinical relevance of the underlying vascular and structural changes 
associated with the dangling choroid.

Lessons
The increased pedicle length and mobility at the base of the ChP 

due to ventriculomegaly, combined with the relative size and weight of 
the glomus, led to increased ChP mobility that resulted in the dangling 
choroid sign seen on prenatal imaging for this patient. The contra-
lateral displacement, entanglement, and ischemic torsion of a highly 
mobile ChP following gradual perforation of the septum pellucidum, as 
described here, can provide an explanation for unexpected findings on 
postnatal imaging and intraoperatively for patients with severe hydro-
cephalus. We suggest the use of flexible rather than rigid endoscopy 
to facilitate complete cauterization of the ChP in these cases, given 
the mobility and altered anatomy of the ChP. The pre-operative recog-
nition of ChP torsion and displacement may affect surgical planning, 
both in the use of a flexible endoscope and in the surgical approach to 
target the new site of the ChP. Whether clinical outcomes are different 
for individuals with severe ventriculomegaly and these complications 
of a dangling choroid remains to be seen.
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