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Intra-arterial chemotherapy (IAC) is currently, the first-line treatment for retinoblasto-
mas with successful cure rates. In difficult access or unsuccessful catheterization of the 
ophthalmic artery (OA), the middle meningeal artery is a second alternative followed 
by the Japanese technique using balloon. Nevertheless, when a well-developed poste-
rior communicating artery is present, a retrograde approach to the OA through this 
vessel can be performed to deliver the chemotherapeutic drugs. We present a case of 
an unsuccessful catheterization of the OA through the internal carotid artery due to a 
challenging configuration of the OA/carotid siphon angle and describe an alternative 
form of navigation and catheterization through the posterior circulation. To our knowl-
edge, this is the third report of a successful retrograde catheterization of the OA for 
IAC and constitutes an alternative route to deliver chemotherapy.
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Background
Rb is the most frequent intraocular malignancy in the pediat-
ric population and is more commonly diagnosed in the first 
2 years of life.1,2

Currently, IAC is the first-line treatment for Rbs, achiev-
ing cure in low-grade cases (International Classification 
of Retinoblastoma grades A, B, and C), advanced cases 
(International Classification of Retinoblastoma grades D and 
E), and refractory cases.3-5 The aim of this treatment is the 
successful catheterization of the OA to deliver a high concen-
tration of chemotherapeutic agents directly, avoiding sys-
temic toxicity, and achieving cure while preserving the visual 
function and the ocular globe.1,6

Case Presentation
A 4-year-old child with prior enucleation of the right eye due 
to an advanced Rb was admitted to our institution with a 
class D Rb of the left eye. The visual acuity in the affected eye 
was severely compromised. Due to the advanced disease in 
the left eye, IAC was indicated.

Under general anesthesia, the right femoral artery was 
approached by Seldinger technique with manual palpation 
using the double-wall puncture technique followed by the 
insertion of a 5-French sheath. The 5-French Envoy (Cordis, 
Neurovascular Systems, Milpitas, California, United States) 
guide catheter over a 0.035-inch guidewire was navigated to the 
left ICA under fluoroscopic guidance. Irrigation with nimodip-
ine in the saline solution was used to avoid OA spasm (►Fig. 1).
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The initial angiogram showed a challenging OA/carotid 
siphon angulation. The 1.3F Headway Duo (MicroVention, 
Tustin, California, United States) microcatheter over an 
Hybrid 008 microwire (Balt Extrusion, Montmorency, 
France) was navigated to the ophthalmic segment of the ICA, 
but catheterization of the OA was unsuccessful due to the 
challenging morphology; the angle between ICA and the OA 
was 50 degrees. Placed in the left ICA, a strong injection of 
contrast showed the patency of a well-developed PComA and 
we decided to withdraw the guiding catheter from the left 
ICA and navigate through the left vertebral artery (VA) and 
perform a new angiogram revealing patency of both PComA. 
An angiogram of the external carotid artery (ECA) was not 
performed to evaluate if an ICA–ECA anastomosis was pres-
ent. Once in the left VA, the Headway Duo microcatheter 
over a Hybrid 008 microwire was navigated easily through 
the basilar artery, P1 segment of the left posterior cerebral 
artery, and left PComA (►Fig. 1).

Due to the geometrical distribution and anatomy of 
the PComA in relation to the OA, with an obtuse angle of 
144 degrees between these two arteries, the catheterization 
was successful using a retrograde approach and this was con-
firmed with a superselective injection from the OA ostium 
without reflux into the ICA (►Fig. 2). Posteriorly, the chemo-
therapeutic agent melphalan was delivered by pulsatile hand 
injection. A postprocedure angiogram was performed to rule 
out vascular injuries. The femoral sheath was withdrawn and 
hemostasis with manual compression was employed.

The patient’s evolution was uneventful after the endovas-
cular procedure. There was no groin hematoma. No allergic 
reactions or secondary side effects of the chemotherapy were 
reported. Posteriorly, intravitreal chemotherapy was admin-
istered by the ophthalmologist without complications fol-
lowed by two more sessions of IAC and the patient achieved 
cure at follow-up. The visual acuity after the procedures 
improved and the patient was able to distinguish and follow 
objects (►Fig. 2).

Discussion
IAC is the first-line therapy for Rb. It can be used as primary 
or salvage treatment, achieving cure in 100% of groups B and 
C, 94% for group D, and 25% for group E.1,7 It also allows the 
preservation of the ocular globe and visual function, espe-
cially in advanced cases.3,5,8

This treatment has demonstrated more advantages in 
advanced cases and refractory cases compared with systemic 
chemotherapy.3 Moreover, for groups D and E, intravitreal 
chemotherapy has increased the cure rates successfully.7

Other alternatives for catheterization of the OA have been 
described previously: through the middle meningeal artery if 
an adequate anastomosis is developed between the ICA and 
ECA and on the other hand, the “Japanese technique” using 
a balloon just distal to the OA origin to deliver the drugs are 
available methods.4,9,10

Fig. 1  (A) Internal carotid artery navigation with microcatheter 
showing challenging morphology of the ICA to catheterize the oph-
thalmic artery ostium. (B—D) Left vertebral artery angiogram and 
road mapping showing patency of the left posterior communicating 
artery (arrow). ICA, internal carotid artery.

Fig. 2  Retrograde approach through vertebral artery. (A–C) 
Acquisition and road mapping to navigate through the posterior 
communicating artery, the internal carotid artery, and the ophthal-
mic artery. (D) Under road mapping, the microcatheter is placed in 
the ophthalmic artery ostium (arrow). (E) Ophthalmic artery angio-
gram shows the correct position of the microcatheter to deliver the 
drug into the tumor and without reflux.
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In cases in which the catheterization of the OA is unsuc-
cessful through the ICA due to a challenging carotid siphon 
or angulation, assessment of a well-developed PComA can 
help to navigate and catheterize the OA in a geometric and 
retrograde fashion successfully. The position of the OA and 
the configuration of the carotid siphon correlate with higher 
fluoroscopy times.11 In our case, the time to cannulate the OA 
through the retrograde approach was 5 minutes. The radi-
ation exposure and fluoroscopy time of the initial attempt 
through the ICA were higher compared with the retrograde 
approach (30 minutes 1,500 mGy vs. 10 minutes 500 mGy). 
This is explained due to the multiple attempts to catheterize 
the OA. The following interventions were faster and with less 
radiation.

Two authors previously described this approach when a 
tortuous carotid siphon was present.12,13 Pham et al reported 
two cases which were treated successfully by the retrograde 
approach through the PComA associated with a faster time 
to catheterize due to anatomical considerations between the 
PComA and the OA without complications.12

Saglam et al reported their experience with the retrograde 
approach navigating through the PComA and the anterior 
communicating artery.13 Their analysis involved the mea-
surement of the angle between the PComA and the OA, being 
wider and allowing a straightforward access for the catheter-
ization of the OA.

Whether the presence of a dominant PComA is frequent 
in the pediatric population is unknown. Arat evaluated the 
anterior circulation in children and found a correlation 
between age and ICA diameters.14

Our case met the criteria for an advanced disease and the 
decision was made to start IAC. Moreover, prior contralateral 
disease may be associated with a genetic predisposition in 
this particular patient.15

Advanced Rbs (grades D and E) have variable ocular sal-
vage rates, ranging from 35 to 78.7%.5,8,16 This heterogeneity 
of results is explained due to the adjunctive treatment that 
many patients receive.

Based on the overwhelming literature regarding IAC, the 
route through the ICA should be of preference. When deal-
ing with challenging cases, options such as middle menin-
geal artery catheterization or retrograde approaches should 
be considered. However, a retrograde approach is a fast and 
straightforward option for navigation and selectively cath-
eterize the OA if a dominant or well-developed PComA is 
present.

Conclusion
The retrograde approach is a safe, fast, and straightforward 
alternative to catheterize the OA in cases of challenging 
carotid siphons if a dominant or well-developed PComA is 
present.
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