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• Understand the basics of intra-arterial chemotherapy
• Know common complications from cannulating the ophthalmic 

artery and how to resolve them
• Identify early signs that may indicate potential hemodynamic 

instability 

Retinoblastomas are a tumor of the eye and account for
approximately 6,000 to 8,000 cases every year. If left untreated, 
the mortality rate is 95% due to metastasis of the tumor to the
brain. Intra-arterial chemotherapy was first introduced in 1998 and 
is now one of the primary treatments for intraocular retinal 
blastomas. This method of targeting neuroblastomas is more 
beneficial than IV chemotherapy due to a shorter treatment 
duration and reduced systemic toxicity from directly injecting 
medication into the ophthalmic artery. This case report will 
highlight some potential complications anesthesia providers may 
face when overseeing the anesthetic of children undergoing intra-
ophthalmic chemotherapy.

A 22-month-old male presented to IR with a retinoblastoma to 
undergo cerebral angiography and intra-arterial chemotherapy. 
Direct laryngoscopy was performed using a Philips 1 blade and a 
size 4.0 ETT was positioned appropriately in the trachea. Afrin was 
sprayed bilaterally into both nares to constrict maxillary arterial 
blood supply. The patient was maintained on pressure-control-
ventilation with sevoflurane and a mix of oxygen and air. The intra-
operative course was rather uneventful. End-tidal carbon dioxide 
levels and tidal volumes were monitored closely throughout the 
entirety of the procedure.  The capnography waveform began to 
change prior to cannulation of the ophthalmic artery to a pattern 
consistent with cardiogenic oscillations.
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Risks associated with this procedure include thrombosis of 
the ophthalmic artery, retinal hemorrhage, enucleation, orbital 
edema, cerebral vasoconstriction and most importantly, transient 
hemodynamic instability and decreased pulmonary compliance. 
Cannulation of the ophthalmic artery can cause a profound 
ventilatory and circulatory response from the patient. Pulmonary 
compliance will suddenly decrease leading to a drop in tidal 
volumes. The patient will become hard to ventilate, bradycardia 
and hypotension will occur, and oxygen saturation will soon 
decrease. Although this response shares some characteristics of 
a bronchospasm, wheezing is not often heard. End-tidal CO2
may decrease in relation to a decreased tidal volume, but the 
capnogram does not display the obstructive waveform 
associated with bronchospasm. 

Management of this respiratory event should include 
immediate cessation of catheter advancement and the catheter 
should be withdrawn. The one definitive treatment for this
respiratory complication is the administration of epinephrine 
(0.5-1mcg/kg). Epinephrine should always be drawn up ahead of 
time in order to provide prompt management in the event of 
pulmonary and hemodynamic instability. 

Anesthesia providers must be always aware of the actions 
of the proceduralist in order to be prepared for an adverse event. 
Knowing the first signs of decreased pulmonary compliance can 
give the provider a head start when tackling the impending 
circulatory and pulmonary collapse. Therefore, the use of 
pressure-control-ventilation is imperative in these procedures as 
it allows the anesthesia provider to see the decline in tidal 
volumes before more serious hemodynamic instability and 
hypoxia occur.

While the mechanism behind this reflex is still not well 
understood, it is known that trigeminal stimulation may elicit 
bradycardia and bronchoconstriction. During cannulation of the 
ophthalmic artery, it has been proposed by some to be due to a 
trigemino-cardiac reflex (TCR). Stimulation from the 
microcatheter sends afferent signal to the pons via the 
ophthalmic branch (V1) of the trigeminal nerve, ultimately 
leading to vagal stimulation and a diving reflex response.
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Managing pediatric patients that present for intra-arterial 
chemotherapy for neuroblastoma can present a unique challenge
for the anesthesia provider. In order to provide adequate care for
these patients, one requires preparation, vigilance, and
communication with the proceduralist during key moments in the
operation. Being on the lookout for changes in tidal volumes is 
extremely important because it may signify incoming pulmonary 
and hemodynamic instability that needs prompt treatment with 
intravenous epinephrine and communication with the proceduralist.
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Discussion
Retinoblastomas are treated by delivering chemotherapy agents 

like melphalan directly into the ophthalmic artery. General anesthesia 
with complete muscle paralysis is required in order to ensure no patient 
movement as the catheter is positioned. After induction, a nasal 
vasoconstrictor is sprayed into the nares in order to prevent the 
chemotherapy agent from moving away from the ophthalmic artery via 
collateral blood flow. Catheter access is gained through the femoral 
artery of the ipsilateral side, and fluoroscopy is used to guide a wire up 
the aorta, through the carotid artery and internal carotid artery, ending 
in the ophthalmic artery.

Case Report Cont.

Tidal volumes were increased and the capnogram returned to
a normal pattern. No hemodynamic instability occurred during 
placement of the chemotherapy agent in the ophthalmic artery. The 
procedure was completed, and the patient was extubated with no 
complications.
Vitals: 
HR: 117 bpm, BP: 85/51 (62), SpO2: 99, ETCO2: 37

Discussion Cont.
Proposed 
mechanism of 
cardiopulmonary 
changes seen 
during ophthalmic 
artery (OA) 
chemosurgery. 


