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Introduction 
 

Retinoblastoma (RB) is the most common 

primary intraocular malignancy in children, 

whereas Uveal melanoma (UM) is the most 

common intraocular malignancy in adults [1,2]. 

Tissue biopsy is the standard gold technique for 

diagnosing the malignant neoplasm but an 

incisional tissue biopsy or fine needle aspiration 

biopsy (FNAB) is contraindicated for the 

intraocular malignancy [3]. Clinical diagnosis 

and imaging study are the only way to diagnose 

the intraocular malignancy due to the risk and 

fear of extraocular spread [4]. Recently, liquid 

biopsy has gained in popularity in the 

ophthalmic field. Liquid biopsy allows 

retinoblastoma diagnosis and a better 

understanding of the metastatic spread of uveal 

melanoma. Recently, the USA Food and Drug 

Administration (FDA) approved the make use 

of liquid biopsy (LB) as an appropriate 

diagnosis, prognosis, and also for monitoring 

tool in non-small cell lung carcinoma to keep 

away from invasive tissue biopsy in designated 

cases [5-7]. Liquid biopsy (LB) utilizes biofluid 

to evaluate for tumor-derived cells or cell-free 

DNA. LB is a relatively non-invasive technique 

rather than a tissue biopsy. In LB, material 

collected from multiple body fluids such as 

aqueous humor (AH), blood, cerebrospinal 

fluid, urine, and saliva for molecular diagnosis 

[8] and detecting of cancer biomarkers such as 

circulating tumor cells (CTC), tumor derived 

cell free DNA (ct-DNA), circulating tumor 

RNA (ct-RNA), microRNA (miRNA), tumor-

related exosomes (TREs), and extracellular 

vescicles (EVs) [7]. Aqueous humor samples 

for RB (Ocular LB) and Venous blood samples 

for UM (systemic LB) are utilizing for 

analyzing the molecular characteristics [8]. In 

others ophthalmic malignancies like 

conjunctival melanoma or squamous cell 

carcinoma, the role of LB is still not studied 

because tissue biopsy is routinely done for 

confirming the diagnosis and also for 

mutational status [9-11].   
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Retinoblastoma (RB) 

 
Retinoblastoma (RB) is the most common 

primary ocular malignancy in infants and young 

child from 8 months to 4 years, and most 

patients are diagnosed before the age of 2 years 

[1]. RB may be inherited and non-inherited. 

Unilateral RB is usually a non-inherited form, 

and bilateral or trilateral RB is associated with 

the inherited condition. RB is the cause of a 

mutation of the tumor suppressor gene RB1 

located on chromosome 13q14 [12]. 

Leukocoria (white spot in the eye) and 

strabismus are the most common clinical 

features. Tissue biopsy is not indicated for the 

chance of extraocular dissemination. 

Sometimes, it may mimic Coats disease, 

persistent fetal vasculature, and retinopathy of 

prematurity despite using the diagnostic tools 

optical coherence tomography (OCT) and B 

scan ultrasonography [1]. With the 

advancement of the multimodality treatment 

protocol, the survival rate and globe salvage are 

excellent and reduced the rate of enucleation. 

Localized ocular RB can be treated by 

cryotherapy or laser therapy or brachytherapy. 

Intravitreal chemotherapy is using for vitreous 

seeding. More advanced cases may be treated 

by intravenous chemotherapy (IVC), or 

intraarterial chemotherapy (IAC) or 

enucleation [13,14]. In neglected or untreated 

cases, RB may be associated locally invasive to 

the orbit through extraocular spread and also 

spread to the brain through the optic nerve [1]. 

LB is relevant for two reasons; firstly, for 

diagnosis to establish the mutational status of 

the RB1 gene and secondly for monitoring the 

prognosis [15]. In RB, the aqueous humor (AH) 

sample is used as a liquid biopsy, and analyzes 

genetic biomarkers, and collects AH from the 

anterior chamber by an aqueous puncture. It is 

an easy, relatively non-invasive, and safe 

procedure performed under general 

anesthesia in combination with thorough eye 

examination or intravitreal application of 

chemotherapy. A higher number of AH somatic 

chromosomal copy alteration, including 6p 

gain, is associated with a predictive of more 

advanced and aggressive RBs [16,17]. A study 

found that AH ct-DNA is concordant with ct-

DNA providing from a tissue sample of 

enucleated patients, and AH provided a higher 

ct-DNA sensitivity compared to the blood 

sample [8]. AH LDH is reported to be increased 

in locally advanced RB. The AH Neuron 

Specific Enolase (NSE) is found higher in 

enucleated RB eyes compared to controls [18]. 

Serum biomarkers such as miRNA-17, 

miRNA-18a, and miRNA-20a may also be 

considered for potential biomarkers [19]. Still, 

incisional tissue biopsy is 

contraindicated, RB research is now directed to 

Aqueous humor sample analysis for 

establishing diagnosis, prognosis, and 

monitoring of treatment response. Further 

studies on large sample size are warranted to 

assess AH puncture indications and determine 

the best biomarkers. 

 

Uveal Melanoma (UM)  

 
The diagnosis of UM is depended on clinical 

and imaging studies like B-scan 

ultrasonography or Magnetic resonance 

imaging (MRI) findings. Transscleral and 

intravitreal biopsies can be done, but they are 

technically challenging and may be associated 

with intraocular complications and extraocular 

tumor dissemination [20]. The main indication 

of a tissue biopsy is to assess whether the 

patient is at metastatic risk or monitoring after 

primary treatment [21]. External beam radiation 

therapy (EBRT), proton beam therapy, and 

brachytherapy are helpful to treat the small to 

medium-sized tumors, and enucleation is 

applicable for larger tumors. Local disease 

control is achieved in up to 95% of cases. 

Contemporary, metastatic spread is a 

miraculous finding at the time of the primary 

tumor treatment, and remain in dormancy for a 

spell. About 33% to 50% of the patients will 

occurrences a metastatic spread within the ten 

years of primary treatment [4]. UM 

metastasizes through the hematogenous route 

and the liver is the primary metastatic site of 

UM [22]. Very recently, the classification of 

UM patients as low or high metastatic risk is 

based on chromosomic and genetic 

abnormalities. LB aims to assess the molecular 

profiling and find earlier the metastatic spread 
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because UM cells spread through the 

bloodstream many months to years before the 

primary treatment. LB play important role for 

early detection of UM spread that ultimately 

improving the overall patient management and 

early referral to clinical study [23]. For 

analyzing the molecular characteristics of UM, 

arterial or venous blood is using for LB to 

identify CTCs, ct-DNA or ct-RNA), non-

coding miRNA, TREs, and TEPs [24]. UM, 

genetics is different from the skin and 

conjunctival melanomas, and about 80% of UM 

harbour mutual exclusivity of GNAQ and 

GNA11 primary driver mutations, and PLCB4 

and CYSTLR2 mutations have also been 

reported [21]. UM, dissemination and 

prognosis are usually related to secondary 

driver mutations (BAP1, SF3B1 and EIF1AX) 

occurring later in the carcinogenesis. The BAP1 

mutation is associated with a poorer UM 

prognosis. SF3B1 and EIF1AX are associated 

with a better prognosis [25]. Chromosomal 

abnormalities, like as loss of chromosome 3 and 

8q, are reported in high metastatic risk group of 

patients [26]. Gene expression profiles are 

helpful for distinguishing low, intermediate and 

severe metastatic risk UM [27]. Low to 

intermediate risk UM is associated with SF3B1 

and EIF1AX mutations, whereas high-risk UM 

is associated with BAP1 mutations [28]. Both 

CTCs and ct-DNA detection are associated with 

liver metastatic spread, with reduced 

Progression-Free Survival (PFS) and Overall 

Survival (OS) [29]. Blood LB appears to be a 

non-invasive and useful technique for detecting 

and studying UM, and have a great relevance 

for distinguishing benign from malignant 

pigmented uveal tumours, when a tissue biopsy 

is not available. 

 

                                                                 
       

Figure 1: Flowchart of Liquid biopsy from blood sample for diagnosing the metastatic spread of uveal 

melanoma.  

  

 Conclusions 

 
LB is a relatively non-invasive, easy up and 

coming technique for diagnosing, and detection 

of recurrence. It has a prognostic value for 

overall survival and progression. LB may also 

allow early detection of metastatic spread of 

UM.  
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