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Abstract
Contrast pooling (CP) reconstruction is widely used in computed tomography (CT) studies 
of congenital heart diseases. However, endovascular devices are usually obscured in CP. To 
improve visualization of the vascular lumen, we developed jellyfish angiography (JFA), a 
semi-transparent blood pool inversion technique. Ten CT studies of Patent Ductus Arteriosus 
(PDA) or coarctation of the aorta (CoA) were selected retrospectively for reconstruction 
using both CP and JFA. Four of the studies were conducted before the endovascular 
intervention, and six were conducted after the intervention. Radiology residents and 
pediatric cardiologists completed questionnaires regarding the reconstruction models. 
For radiology residents, JFA was superior to CP in post intervention PDA diagnosis, device 
evaluation, and overall satisfaction. For pediatric cardiologists, JFA outperformed CP in 
both PDA and CoA post intervention cases. Our findings show that JFA overcomes the 
disadvantages of CP and can improve the visualization of intraluminal devices which is 
essential for endovascular treatment evaluation.
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Introduction
Medical advancements have transformed the landscape of pediatric healthcare, enabling safer and 
minimally invasive interventions for young patients. One such breakthrough is the utilization 
of Computed Tomography (CT) Jellyfish Angiography in pediatric endovascular procedures. 
This innovative approach combines the precision of endovascular techniques with the diagnostic 
clarity of CT imaging, allowing medical professionals to navigate delicate vascular pathways in 
children with heightened accuracy and reduced invasiveness. This article delves into the realm 
of Children’s Endovascular Procedures using CT Jellyfish Angiography, highlighting its benefits, 
applications, and potential future directions [1, 2].

The evolution of pediatric endovascular interventions

Pediatric endovascular interventions have evolved significantly over the years. Traditionally, these 
procedures involved the use of catheters and contrast agents to visualize blood vessels and treat 
various vascular conditions. However, the intricate anatomy of children’s blood vessels posed 
challenges for accurate navigation and diagnosis. To address these issues, medical researchers 
and practitioners turned to innovative imaging techniques such as CT angiography, which offers 
detailed cross-sectional images of blood vessels and surrounding tissues [3].

The advent of ct jellyfish angiography

CT Jellyfish Angiography emerged as a groundbreaking technique that revolutionized pediatric 
endovascular procedures. Unlike conventional contrast agents, which provide a static image 
of blood vessels, the jellyfish angiography technique employs a dynamic and flexible contrast 
material. This contrast material behaves like a jellyfish in the bloodstream, adapting its shape to 
the contours of blood vessels, thus enhancing the precision of image-guided interventions [4].
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Benefits of ct jellyfish angiography in pediatric 
procedures

Enhanced precision: The dynamic nature of 
CT jellyfish angiography enables real-time 
visualization of blood flow, facilitating accurate 
navigation through complex vascular networks. 
This heightened precision is particularly crucial 
in pediatric cases where delicate structures 
require a gentle touch [5].

Minimized radiation exposure: Children are 
more sensitive to radiation, making radiation 
reduction a critical concern. CT jellyfish 
angiography offers improved image quality at 
lower radiation doses, ensuring safer procedures 
for young patients [6].

Reduced invasiveness: By enhancing 
image clarity and precision, CT jellyfish 
angiography reduces the need for invasive 
exploratory procedures. This minimizes trauma 
to surrounding tissues, reduces the risk of 
complications, and expedites recovery times [7].

Applications of ct jellyfish angiography in 
pediatric care

Congenital heart defects: Children born with 
complex congenital heart defects often require 
precise interventions to correct blood flow 
abnormalities. CT jellyfish angiography enables 
interventional cardiologists to accurately assess 
and treat these conditions without resorting to 
open-heart surgery [8].

Vascular malformations: Pediatric patients with 
vascular malformations, such as arteriovenous 
malformations (AVMs), benefit from the precise 
imaging provided by CT jellyfish angiography. 
Medical professionals can locate and treat these 
abnormalities with greater accuracy.

Neurovascular disorders: CT jellyfish 
angiography is invaluable in diagnosing and 
treating pediatric neurovascular disorders, 
including cerebral aneurysms and vascular 
stenosis. The real-time dynamic imaging aids 
neurosurgeons in navigating intricate brain 
vasculature.

Future directions and considerations

While CT jellyfish angiography holds immense 
promise in advancing pediatric endovascular 
interventions, several considerations must be 
addressed. Ongoing research is essential to refine 
the technique, optimize contrast materials, and 
further reduce radiation exposure. Collaborative 
efforts between medical professionals, 

researchers, and engineers will drive the evolution 
of this technology, potentially expanding its 
applications beyond vascular interventions [9].

Usefulness evaluation

The paired CP and JFA were stored as animations 
juxtaposed in a PowerPoint file. Three radiology 
residents and 14 pediatric cardiologists viewed 
the animations and completed the questionnaires 
that consisted of three questions regarding 
each case. For the preintervention cases, the 
questions were “Helpfulness for diagnosis”, 
“Helpfulness for endovascular treatment device 
selection”, and “Overall satisfaction”. For the 
post intervention cases, the second parameter 
was switched to “Helpfulness for endovascular 
devices assessment”. Each item was rated on a 
5-point Likert-type scale. The score collected 
were compared between CP and JFA. The 
responses between the radiology residents and 
pediatric cardiologists were also compared [10]. 
To determine whether the models exhibited 
divergent performance in the presence of the 
endovascular devices, the scores assigned to the 
images collected before and after endovascular 
treatment were differentiated. Furthermore, 
we investigated whether the models were more 
effective in specific anomalies by comparing the 
responses regarding PDA and CoA.

Discussion
CT reconstruction has been used for evaluation 
before various endovascular treatments and 
surgeries. Radiologists can determine the optimal 
methods from a wide variety of reconstruction 
techniques including multilane reconstruction, 
maximum intensity projection, and volume 
rendering according to clinical demand.14e16 
the application of CT reconstruction in patients 
with CHDs has been widely reported. We 
chose PDA and CoA to represent common 
clinical scenarios in endovascular treatment: 
opening and closing a lumen. Volume-rendered 
reconstructions of these two diseases have been 
studied.17, 18 In our hospital, CP is performed 
routinely. The vessel lumen and endovascular 
devices are the objects of observation under 
various circumstances, which are obscured in CP. 
As indicated in Table 1, JFA is superior to CP 
under many circumstances. 

Conclusion
Children’s endovascular procedures using CT 
jellyfish angiography represent a significant leap 
forward in pediatric healthcare. By combining 
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real-time dynamic imaging with minimally 
invasive techniques, medical professionals can 
offer safer and more precise interventions for 
children with complex vascular conditions. As 
this technology continues to evolve, it holds the 
potential to transform the landscape of pediatric 
interventional medicine, enabling better 
outcomes and improved quality of life for young 
patients.

References

1.	 Chuang L, Han P. Computed tomography 
jellyfish angiography in pediatric endovascular 
interventions.  J Formos Med Assoc.122 (5), 427-
431(2023).

2.	 Zaiem F, Almasri J, Tello M et al. A systematic 
review of surveillance after endovascular aortic 
repair. J Vasc Surg. 67(1), 320-331(2018).

3.	 Joanna N, Julia E, Alves F et al. Optical imaging 
in vivo with a focus on paediatric disease: 
technical progress, current preclinical and clinical 
applications and future perspectives. Pediatric 
radiology. 41,161-175(2011).

4.	 Bacherini D, Mastropasqua X, Borrelli E et al. 
OCT-A in the management of vitreoretinal 
diseases and surgery. Asia Pac J Ophthalmol. 10(1), 

12-19(2021).

5.	 Maeda Y, Sakamoto S, Okazaki T et al Carotid 
Artery Stenting in Patients With Contralateral 
Carotid Occlusion Using a Combined Protection 
Method. Vascular and Endovascular Surgery, 56(5), 
495-500(2022).

6.	 Badran S, Eldos Y, Hoffman RJ et al.  Extremity 
Ischemia After Jellyfish Envenomation: A Case 
Report and Systematic Review of the Literature. 
J Emerg Med. 63(4), 507-519(2022).

7.	  Miceli G, Rizzo G, Basso MG et al. Artificial 
Intelligence in Symptomatic Carotid Plaque 
Detection: A Narrative Review. Appl Sci. 13(7), 
4321(2023).

8.	 Danilov GV, Shifrin MA, Kotik KV et al Artificial 
intelligence technologies in neurosurgery: a 
systematic literature review using topic modeling. 
Part II: Research objectives and perspectives. 
Sovrem Tekhnologii Med. 12(6), 111-118(2020).

9.	 Qingchun M, Zhang K, Wang J et al. Cerebral 
venous malformation with meningioma: A case 
report. Exp Ther Med. EXP THER MED.11 (3), 
939-942(2016).

10.	Onyeka W. Anterior shoulder dislocation: an 
unusual complication.  Emerg Med J. 19(4), 367-
368(2002).

mailto:https://www.sciencedirect.com/science/article/pii/S0929664622004533?via%3Dihub
mailto:https://www.sciencedirect.com/science/article/pii/S0929664622004533?via%3Dihub
mailto:https://www.sciencedirect.com/science/article/pii/S0929664622004533?via%3Dihub
mailto:https://www.jvascsurg.org/article/S0741-5214(17)31352-6/fulltext
mailto:https://www.jvascsurg.org/article/S0741-5214(17)31352-6/fulltext
mailto:https://www.jvascsurg.org/article/S0741-5214(17)31352-6/fulltext
mailto:https://link.springer.com/article/10.1007/s00247-010-1907-0
mailto:https://link.springer.com/article/10.1007/s00247-010-1907-0
mailto:https://link.springer.com/article/10.1007/s00247-010-1907-0
mailto:https://link.springer.com/article/10.1007/s00247-010-1907-0
mailto:https://journals.lww.com/apjoo/fulltext/2021/02000/oct_a_in_the_management_of_vitreoretinal_diseases.4.aspx
mailto:https://journals.lww.com/apjoo/fulltext/2021/02000/oct_a_in_the_management_of_vitreoretinal_diseases.4.aspx
mailto:https://journals.sagepub.com/doi/10.1177/15385744221087814?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
mailto:https://journals.sagepub.com/doi/10.1177/15385744221087814?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
mailto:https://journals.sagepub.com/doi/10.1177/15385744221087814?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
mailto:https://journals.sagepub.com/doi/10.1177/15385744221087814?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
mailto:https://www.jem-journal.com/article/S0736-4679(22)00353-5/fulltext
mailto:https://www.jem-journal.com/article/S0736-4679(22)00353-5/fulltext
mailto:https://www.jem-journal.com/article/S0736-4679(22)00353-5/fulltext
mailto:https://www.mdpi.com/2076-3417/13/7/4321
mailto:https://www.mdpi.com/2076-3417/13/7/4321
mailto:https://www.mdpi.com/2076-3417/13/7/4321
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8596229/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8596229/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8596229/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8596229/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4774321/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4774321/
mailto:https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4774321/
mailto:https://emj.bmj.com/content/19/4/367.long
mailto:https://emj.bmj.com/content/19/4/367.long

