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Retinoblastoma management in China: clinical challenges
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Abstract
● Retinoblastoma (RB) is the most common intraocular 
malignancy in children. In recent years, advancements in 
chemotherapy-based comprehensive treatment approaches 
and diagnostic technologies have significantly improved 
long-term survival rates, shifting treatment goals from 
saving lives toward preserving vision and enhancing 
quality of life. In major RB treatment centers in China, 
survival rates have reached levels comparable to those in 
developed countries. However, in some underdeveloped 
regions, RB continues to pose a serious threat to affected 
children. To further improve survival rates and quality of 
life for RB patients and their families in China, a series of 
essential measures should be implemented. These include 
strengthening public education to raise awareness of RB, 
enhancing diagnostic efficiency, promoting standardized 
treatment protocols, providing genetic counseling and 
prenatal assessment for high-risk populations, and fostering 
the training of specialized healthcare professionals.
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INTRODUCTION

R etinoblastoma (RB) is a life-threatening intraocular 
malignancy in children that can lead to blindness, 

disability, and death. More than half of RB patients from 
the Asia-Pacific region and about 1000 new cases reported 

annually in China[1]. Without timely intervention, the disease 
is often fatal. In recent years, the evolution of multimodal 
treatment strategies centered on chemotherapy, combined 
with advances in diagnostic imaging and local therapeutic 
techniques, has significantly improved long-term survival 
rates. This progress has facilitated a paradigm shift in clinical 
goals—from saving lives toward preserving vision and 
optimizing quality of life. However, patient outcomes vary 
considerably across regions and are closely associated with 
socioeconomic factors and healthcare accessibility[2]. In 
leading RB specialized centers in China, survival rates have 
exceeded 95%, matching outcomes in developed countries. 
Nevertheless, in underdeveloped areas, RB remains a highly 
lethal disease. Moreover, China continues to face challenges 
such as low public awareness, low rates of early diagnosis, 
and inadequate attention to long-term survivors. There remain 
urgent, unresolved issues in the diagnosis, treatment, and 
improvement of quality of life for patients and their families. 
Our institution’s RB referral center has managed nearly one-
third to two-thirds of nationally documented RB cases in 
China[3]. This substantial clinical volume provides a unique and 
authoritative vantage point from which to examine the specific 
challenges and evolving paradigms in RB management within 
the Chinese healthcare system, which is the primary motivation 
for this review. Drawing on our research group’s clinical 
experience with nearly 3000 RB patients over 20y, this article 
evaluates relevant issues in China’s RB clinical diagnosis and 
treatment.
TARGETED PUBLIC HEALTH INITIATIVES TO 
ENHANCE AWARENESS AND IMPROVE EARLY 
DIAGNOSTIC RATES
Significant global disparities in RB survival outcomes persist. 
In high-income countries, universal neonatal and periodic 
fundus screening protocols have enabled early diagnosis, 
making RB a largely curable disease where treatment 
goals focus on preserving the globe and visual function. 
In stark contrast, low-income settings face a mortality 
risk approximately 17 times higher, with only about half 
of diagnosed children surviving beyond three years[4]. In 
China, this challenge is reflected in a national 5-year overall 
survival rate of 86%, which remains suboptimal compared to 
high-income benchmarks[5]. This gap is largely attributable 
to delayed diagnosis, as evidenced by our study of 2790 
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patients, which found that 67.1% were initially diagnosed with 
advanced intraocular disease [group D or E according to the 
International Intraocular Retinoblastoma Classification (IIRC)] 
and 4.2% already had extraocular extension. These figures 
indicate that the vast majority of patients in China present at 
an advanced disease stage, which is the direct cause of poorer 
prognosis[5-6]. The problem of delayed care-seeking is driven 
by a confluence of factors. These include gaps in caregiver 
health literacy, scarcity of medical resources, and lower income 
levels that can lead to treatment abandonment. Furthermore, 
patients from disadvantaged backgrounds often have limited 
access to high-level care, including timely screening and 
referral mechanisms. Consequently, they frequently present 
with late-stage disease requiring more prolonged and intensive 
treatment[7], which in turn exacerbates the financial burden on 
families and increases the likelihood of enucleation.
To address these challenges, a multifaceted approach is 
critical. Population-level educational campaigns targeting 
parents, educators, and community health workers are 
essential to improve recognition of early clinical signs, such 
as leukocoria and strabismus. Existing research indicates that 
health education on RB is linked to a reduced proportion of 
advanced-stage disease, as improved public awareness can 
facilitate earlier medical intervention[8-10]. Simultaneously, 
strengthening the frontline healthcare system is paramount 
for early case detection. Pediatricians and community health 
workers play a critical role as first-line screeners during routine 
well-baby visits. Their ability to recognize ominous signs, such 
as an abnormal red reflex or new-onset eye deviation, and to 
promptly refer these cases, is a crucial link in the diagnostic 
chain. To ensure these children reach specialists without delay, 
establishing robust and efficient referral pathways from local 
clinics to major RB treatment centers is essential. In this 
context, telemedicine platforms can serve as a powerful tool 
for preliminary remote consultation and triage, facilitating 
timely and appropriate referrals from underserved regions to 
specialized units in urban hubs. These coordinated efforts in 
public education and health system strengthening can promote 
timely medical intervention, thereby reducing enucleation 
rates, optimizing survival outcomes, and ultimately preserving 
the quality of life for affected children and their families[11].
OPTIMIZING THERAPEUTIC STRATEGIES TO 
ENHANCE TREATMENT EFFICACY AND IMPROVE 
PROGNOSIS
The management of RB involves diverse approaches. Laser 
photocoagulation and cryotherapy are effective for early-
stage tumors (IIRC group A and group B), while more 
advanced tumors require chemical intervention. Primary 
chemotherapeutic methods include intravenous chemotherapy 
(IVC), intra-arterial chemotherapy, and intravitreal 

chemotherapy. IVC demonstrates efficacy for familial RB, 
secondary tumors, and metastatic disease, improving survival 
rates in advanced cases[12]. However, IVC has significant 
limitations: systemic administration leads to substantial 
drug reduction due to first-pass hepatic metabolism and 
the blood-ocular barrier, necessitating higher dosages to 
achieve therapeutic concentrations and resulting in frequent 
complications including myelosuppression, gastrointestinal 
reactions, hepatic impairment, and alopecia[13]. Intra-arterial 
chemotherapy delivers drug concentrations up to 10 times 
higher than IVC through super-selective administration[14], 
offers shorter treatment cycles, causes fewer systemic 
adverse effects, and has no reported fatal complications[15]. 
Nevertheless, this technique is constrained by immature 
vasculature in infants (unsuitable for patients under 3mo 
or weighing <5 kg)[16], carries risks of local toxicity and 
ocular vascular complications[17], and remains limited in 
primary healthcare settings due to technical complexity and 
high costs. Intravitreal chemotherapy bypasses the blood-
ocular barrier, maximizing intraocular drug concentration 
while minimizing systemic absorption, making it a reliable 
option for vitreous seeds[18], though strict adherence to “no-
tumor” technique through pre-operative intraocular pressure 
reduction and cryotherapy at the injection site is essential 
for safety. The successful management of RB, however, 
extends beyond technical prowess and relies on a supportive, 
system-level framework. First, the complexity of the disease 
demands a dedicated multidisciplinary team comprising ocular 
oncologists, pediatric oncologists, radiologists, pathologists, 
and genetic counselors. This collaborative model ensures 
comprehensive care planning and has been shown to improve 
survival outcomes[11]. Second, to guarantee consistent and 
high-quality care across all treatment centers, it is imperative 
for ophthalmologists to adhere to uniform, evidence-
based treatment protocols. Standardizing the approach 
to diagnosis, staging, and treatment minimizes outcome 
disparities and enhances overall clinical efficacy. Finally, the 
significant financial burden of therapy, including the costs of 
chemotherapy and serial neuroimaging for monitoring, can be 
a prohibitive barrier for many families. Therefore, government-
sponsored financial support programs are not merely beneficial 
but are crucial to ensure equitable access to life- and vision-
saving treatments, preventing treatment abandonment based 
on economic hardship. Although current treatment paradigms 
emphasize globe preservation and quality of life, RB’s nature 
as a malignant tumor dictates that treatment priorities must 
remain: life salvage as the primary objective, followed by 
globe preservation, and finally vision conservation. The central 
clinical dilemma lies in the fact that indiscriminate pursuit of 
globe salvage rates may lead to treatment delays, potentially 
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causing tumor progression and metastasis, ultimately 
endangering patient survival[11].
Therapeutic decisions are influenced by disease characteristics, 
treatment efficacy, and economic considerations. For patients 
with IIRC group D or group E disease presenting with severe 
intraocular structural damage, diffuse vitreous or subretinal 
seeding, radiological evidence of high-risk metastatic features, 
secondary glaucoma, phthisis bulbi, or failure of conservative 
management with tumor recurrence/metastasis, prompt 
enucleation is warranted[19]. Studies indicate that over half of 
enucleated specimens contain high-risk metastatic features, and 
persistent globe-salvage therapy in such cases correlates with 
poorer overall survival and increased chemotherapy burden[5]. 
Economic factors are equally crucial: the direct medical costs 
for RB patients’ families in China average approximately 
$28 000, with non-medical expenses and income loss 
amounting to around $25 000, representing a significant 
overall economic burden[20]. Globe-salvage therapies typically 
require greater financial investment and longer treatment 
durations, demanding higher economic capacity and treatment 
compliance from families. Therefore, when selecting treatment 
strategies, several key considerations must be carefully 
weighed: whether globe preservation jeopardizes patient 
survival; whether functional vision can be safely maintained 
post-treatment; and whether families possess the financial and 
psychological capacity to withstand the associated pressures.
Following enucleation, the absence of ocular stimulation often 
leads to orbital development retardation on the affected side, 
causing facial asymmetry and deepened upper eyelid sulcus. 
While the safety of primary orbital implantation after failed 
conservative RB treatment remains debated, clinical evidence 
confirms its safety even in patients with optic nerve invasion, 
with long-term follow-up showing no increased recurrence 
or mortality risks[21]. Primary implantation offers multiple 
advantages over secondary procedures: prevents tissue 
contracture complicating future implantation; provides earlier 
stimulation for orbital and craniofacial development; achieves 
superior aesthetic outcomes; reduces surgical procedures; and 
alleviates family burdens. Although continuing orbital growth 
in children may lead to eventual implant volume deficiency, 
this can be addressed by progressively fitting larger ocular 
prosthesis. Based on our decade-long follow-up experience 
with primary implantation in infants under six months 
undergoing enucleation after failed globe-salvage therapy, 
this approach proves safe and effective[22]. Consequently, 
when technical expertise is available, enucleation combined 
with primary orbital implantation should not be restricted 
by patient age. To optimally address aesthetic concerns and 
enhance quality of life, we recommend adhering to an “implant 
whenever possible” principle, facilitating early orbital volume 

replacement to promote orbital development and improve 
patients’ quality of life.
IMPLEMENTING LIFELONG SURVEILLANCE, 
G E N E T I C  C O U N S E L I N G ,  A N D  P R E N ATA L 
RISK STRATIFICATION FOR PROACTIVE RB 
PREVENTION
RB patients, particularly those with the hereditary form 
who carry germline mutations in the RB1 tumor suppressor 
gene, face a significantly elevated risk of developing second 
primary malignancies compared to other children[23]. Even 
patients with unilateral disease at presentation retain a risk 
of tumor development in the contralateral globe. Therefore, 
comprehensive patient and family education regarding 
the signs of tumor recurrence and second malignancies is 
essential, and lifelong follow-up is strongly recommended. 
The frequency of follow-up examinations can be gradually 
extended with increasing age and stability of the condition—
initially scheduled every 3 to 6mo during the early phase of 
disease control, and later extended to annual intervals or longer. 
However, high-risk patients require individualized follow-up 
plans tailored to their specific circumstances[11]. Critically, the 
focus of surveillance should extend beyond the affected globe 
to include detailed examination of the contralateral fundus and 
general systemic evaluations, facilitating the early detection of 
new ocular tumors or second primary cancers.
When a parent has a history of RB, genetic counseling and 
prenatal testing are imperative. Genetic risk assessment and 
stratification form the foundation for screening children at high 
risk for RB[19]. This genetic identification enables a proactive 
and aggressive strategy for early diagnosis within these 
families. For siblings and neonates born into a family with a 
confirmed germline RB1 mutation, proactive and systematic 
screening is non-negotiable. These at-risk children should 
undergo immediate and regular fundoscopic examinations 
according to a strict schedule, starting from birth. This 
proactive surveillance aims to detect tumors at their earliest, 
most treatable stage—often before clinical symptoms arise—
thereby maximizing the potential for vision preservation and 
minimizing the need for invasive therapies. Furthermore, 
patients’ understanding of genetic information influences their 
reproductive choices. For fetuses identified with a high risk of 
RB through prenatal screening, planned early-term delivery 
can facilitate anticipatory management for the family. This 
approach allows for earlier intervention, potentially leading to 
better visual outcomes and less invasive treatments, thereby 
benefiting both the patient and the family[24]. After birth, the 
aforementioned protocol of regular fundus examinations 
is crucial to detect smaller tumors at their earliest stages. 
This comprehensive surveillance strategy—spanning from 
prenatal planning to postnatal execution—maximizes survival 
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rates and visual potential, while reducing the future need 
for chemotherapy or enucleation, thereby alleviating patient 
suffering and lessening the family’s economic burden.
PRIORITIZING PSYCHOSOCIAL CARE TO ENHANCE 
SURVIVORSHIP QUALITY IN RB FAMILIES
In China’s major RB treatment centers, patient survival rates 
now exceed 95%, enabling the vast majority of patients to 
achieve long-term survival. As survival outcomes improve, 
greater attention should be paid by healthcare providers 
to the quality of life of both patients and their families. A 
diagnosis of RB adversely affects multiple dimensions of a 
child’s development—including psychological and social 
functioning[11]. Compared with their peers, these children 
not only face visual developmental delays but also endure 
lifelong fears of further vision loss, disease recurrence, second 
primary malignancies, and the potential of transmitting the 
disease to their offspring. They are also at risk of experiencing 
discrimination in daily life, education, and future employment. 
Overall, RB survivors exhibit a greater need for special 
educational services and tend to achieve relatively lower 
educational attainment[25-26]. Additionally, most parents of 
children with RB report symptoms of depression (73.3%), 
anxiety (64.2%), or stress (100%). Severe depression is 
more common among parents of children with multifocal 
disease, those with lower educational levels, and those with 
a history of depression[27]. Therefore, it is crucial to focus on 
the psychological well-being of patients and their families, 
provide psychological and psychiatric support, and improve 
their overall quality of life. At present, China faces a shortage 
of specialized professionals in this field, and awareness of 
the need for psychological intervention among patients and 
families remains relatively low, indicating substantial room for 
improvement.
In summary, the diagnosis and treatment of RB in China 
still needs to be further strengthened. To bridge current gaps, 
multidimensional strategies encompass: strengthening public 
health education to improve RB literacy rates, implementing 
risk-stratified screening protocols reducing diagnostic delays, 
expanding genetic counseling access to high-risk families, 
and cultivating specialized psycho-oncology teams through 
national training programs, all of which are necessary 
measures to improve patients’ survival rate and quality of life.
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