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 Retinoblastoma (Rb) is the most common primary 

intraocular malignancy in children, goals in treatment 

are to eradicate tumor load while preserving as much 

vision as possible. 

 

 Treatment options include systemic and intra-arterial 

chemotherapy via the ophthalmic artery, radiation, 

laser therapy and eventually, enucleation.  

 

 In addition to intra-arterial chemo reduction via the 

ophthalmic artery,  adjuvant intravitreal injection of 

chemotherapeutic agents (iViC), such as mephalan 

or topotecan  target vitreous seeding as an effort to 

delay eye enucleation.1 

 

 iViC treatments are indicated in other retinal 

pathologies and used in noncancerous eyes.  

 

 iViC treatment carries an associated risk of 

extraocular tumor spread from reflux of chamber 

contents following IOP increase and scleral pressure 

gradient changes.2 

 

 Data on the effects of iViC on intraocular pressure 

(IOP) in anesthetized children is lacking. 

 

 

 

 

 

 

 The aim of the study was to compare temporal IOP 

changes in Rb and nonRb eyes receiving iViC at key 

points throughout an anesthetic.  

 

 We hypothesized that Rb group would have higher 

IOPs than non-Rb eyes after iViC, due to increase 

intraocular contents.  

 

 Pending results, would examine effects of 

noninvasive anesthetic maneuvers to reduce IOP. 
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 IRB approved retrospective study of 30 children (<18 

y/o); 46 eyes, over a 2 years and 10 months period, 

from February 2015 to November 2017.  

 

 General anesthesia was induced and maintained via 

inhaled sevoflurane/O2/air combination; the airway 

secured a supraglottic airway, after IV access had 

been obtained and propofol /glycopyrrolate given. 

 

 IOP measurement were obtained via tonometry 

(Tono-pen, Reichert, Inc. Buffalo, NY) at four peri-

anesthetic times: Post-induction, Pre-iViC, Post-iViC 

and Pre-emergence. 

 

 IViC agents and dosing concentrations: bevacizumab 

(1.25mg/0.05ml), melphalan (20μg/0.05ml)  and 

topotecan (6.5μg/0.015ml) 

 

 Continuous variables were compared with student’s 

two sample t-test and Pearson’s chi-square test. 

Fisher’s exact test for categorical variables. 

 

 Patient demographics were distributed evenly in sex and eye laterality. 

Control group was older than Rb group, mean age 2.6 vs 5.3 years, p=0.009 

(Table 1).  

 

 The control group received iViC for retinal disease and pathology including: 

Coat’s disease, Incontinentia Pigmenta, intraocular hemorrhage, 

hemangiomas, and other various retinopathies. 

 

 All IOP measures showed a post induction drop followed by an overall 

increase post-iViC (Graph 1).  

 

 The non-Rb group had greater IOPs at all four data-points compared to the 

the Rb group (Graph 3 & 4). The Rb had a mean IOP increase of 16.7 mmHg 

compared to 28.1 mmHg in control patients, p<0.001 (Table 2). 
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• In this study we sought to capture IOP at various time-points of an 

anesthetic to help stratify risk of extraocular spread from iViC of intravitreal 

Rb. Elevations in IOP are a risk factor for post-injection reflux. 1  
 

• As a pilot study, understanding the IOP fluctuation throughout an anesthetic 

was necessary prior to future efforts to investigate maneuvers by which we 

may reduce IOP during iViC injection.  
 

• In both groups, iViC was, as expected, associated with transient elevation in 

IOP and subsequent decrease (which remained above baseline). However, 

the Rb group was not significantly higher compared to the control group 

which displayed higher measured IOP at all time-points. 
 

• The relative older age of the control group may account for the higher 

overall pressures in the non-Rb group. Ocular size and posterior chamber 

volume capacity increases rapidly early in life: the average axial length of 

17.02 mm at birth increases to 22.07 mm by age 3; mean IOP in < 1 year 

old is 8±3 mmHg, whereas it’s 15±3mmHg for children aged 11-12 years. 2 
 

• Aspects of an anesthetic, such as head-up positioning, ocular massage, 

supraglottic airway use, and mild hyperventilation (ETCO2 30-35mmHg) 

reduces cerebral blood flow and venous congestion. Maneuvers including; 

intravenous propofol bolus immediately before iViC to lower venous 

pressure has been described to decrease IOP.3 
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• There is a significant acute increase in IOP following iViC which does not 

immediately return to baseline.  
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• Further studies to determine if noninvasive anesthetic 

techniques might attenuate IOP increase and decrease risk 

of tumor spread. Efforts will be made to eliminate bias by 

controlling for age and injectate volume variability. 
 

• Considering the level of concern from ophthalmologist 

colleagues with regard to iViC, future understanding of the 

mechanism and use of preventative maneuvers will be a 

significant medical contribution.  


