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Case Reports
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Purpose: To analyze case of secondary enucleation of a child’s eye with recurrent 
retinoblastoma (RB) developing due to parents’ failure to take the child to surveillance 
appointments after salvage eye therapy.
Material and Methods: Observation and treatment of a 10-month child diagnosed with 
bilateral RB. The right eye was diagnosed with RB at stage T1N0M0, and the left eye, with 
RB at stage T3cN0M0 complicated by secondary glaucoma.
Results: Salvage eye therapy was performed which included six cycles of combined 
multiagent chemotherapy (with systemic intravitreal chemoreduction  melphalan 
injection), followed by three courses of laser coagulation of tumor focus in the right eye 
and additional seventh local chemotherapy in the left eye. As a result, type 4 RB regression 
pattern in the right eye, and was developed incomplete type 2 RB regression pattern (“fish-
flesh” appearance) in the left eye. However, after the child did not visit the medical care 
facility for surveillance and treatment during seven months, tumor regrowth developed. 
Secondary enucleation of the left eye was performed due to big tumor size, anterior 
chamber involvement blindness, and the absence of visual functions without prospects for 
their improvement. Histopathology found undifferentiated retinoblastoma with invasion 
into the episclera, the child was administered two cycles of chemoreduction as well as 
external beam radiotherapy of the left orbit using a medical linear accelerator system. 
Conclusion: Should tumor recurrence occur or if there is no tumor control, urgent 
secondary enucleation with eye ball histopathology and, if indicated, further adjuvant 
therapy are recommended to prevent metastasis and save child’s life.
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Introduction
Retinoblstoma (RB) treatment aims at child S. 

survival. Globe salvage and preservation of vision are 
secondary goals. Enucleation rate for advanced unilateral 
RB has been reported to be as high as 66% to 91%, and 
for advanced bilateral RB, 17% to 43% [1], which is 
associated with late presentation. In recent years, advances 
in novel technologies have allowed to perform salvage eye 
treatment even in patients with advanced tumors. However, 
poor tumor response to treatment and tumor recurrence 
can lead to secondary enucleation in 9-17% of cases [2, 
3]. That is why we report a case of secondary enucleation 
of a worse eye in bilateral retinoblastoma due to continued 
tumor growth after combined salvage eye therapy.

Purpose: To analyse a case of secondary enucleation 
of a child’s eye with recurrent retinoblastoma developing 
due to parents’ failure to take the child to surveillance 
appointments after salvage eye therapy.

Material and Methods
A child S. lives in Dnipropetrovsk region and is being 

treated at the Filatov institute, the Ukrainian Center for 
Pediatric Ophthalmology. The parents had noticed an 
increased size of the left eye and a white pupillary reflex 
when the baby was three months. They, however, failed 
to seek for medical advice for six months thereafter. At 
the age of nine months, the baby was seen by a local 
ophthalmologist, diagnosed with retinoblastoma of the left 
eye, and re-ferred to the Filatov institute for treatment.

On June 10, 2019, at presentation at the Filatov institute, 
the right eye had a visual acuity of 0.06, and the left eye, 
doubtful light perception as assessed by Teller’s cards. 
Examination under general anesthesia was performed that 
included tonometry, biomicroscopy, ultrasound biometry, 
and fundus imaging using a PanoCam system.
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On examination  the right eye, was quiestc and the 
media were transparent. Eye fundus showed a pigment ring 
around the papilla opticus, and a white-grey prominent 
tumor focus of about four disc diameters in the top outer 
quadrant at the equator, whereas the rest of the retina was 
unremarkable (Fig. 1A). On examination of the left eye, 
there was an exophoria of 15˚, macrophthalmos, anterior 
chamber shallow, mydriasis, the iris-lens diaphragm was 
anteriorly displaced, secondary retinal detachment behind 
the lens, with the posterior lens capsule contact at an outer 
half, and tumor foci in the internal portion of the detached 
retina (Fig. 1B). Intraocular pressure (IOP)  of the RE was 
18.0 mmHg  and 23 mmHg in the LE. Table 1 presents 
ultra-sound biometry data.

Table 1. Ultrasound biometry data

Eye Anterior chamber 
depth (mm)

Lens thickness 
(mm)

Axial length 
(mm)

Right eye 3.04 3.34 20.72
Left eye 1.64 3.34 22.2

B-scan of the right eye showed a mural mass of moderate 
echogenicity at 11 o’clock posterior to the equator, with 
a height of 1.3 mm and a base of 3x3 mm (Fig. 2A). In 
the left eye, the iris root adhered to the posterior corneal 
surface along 0.9 mm in the top and bottom quadrants. 
B-scan of the left eye showed a mural mushroom-shaped 
calcified mass of moderate and high echogenicity, with a 
height of 14.5 mm and a base of 13.5x14.5 mm, on the 
papilla opticus and upward. (Fig. 2B).

MRI showed no focal changes in brain substance. 
Retrobulbar spaces were within normal limits, and no 
additional masses were detected. The left globe was 
subtotally filled with the neoplasm which showed 
accumulation of the dye.

The right eye was diagnosed with retinoblastoma at 
stage T1N0M0, and the left eye, with retinoblastoma at 
stage T3cN0M0 complicated by secondary glaucoma.

Results
Given a bilateral tumor process, salvage eye therapy 

was performed which included six cycles of combined 
multiagent chemotherapy (by the method developed in 
the department  - concurrent intravitreal melphalany and 
systemic chemoreduction [4]), followed by three courses 
of laser photocoagulation of tumor focus in the right eye 
and additional seventh local chemotherapy in the left eye. 

No complication was noted during the treatment period. 
Each cycle of therapy was preceded by a comprehensive 
examination of both eyes under general anesthesia.

Patient’s examination on February 19, 2020, revealed 
the following.

The right eye responded well to treatment, and had 
a visual acuity of 0.06 as assessed by Teller’s cards, and 
IOP of 14.0 mmHg. The eye was quiescent, the media 
were transparent, and a flat chorioretinal scar (thickness, 
0.2 mm; base surface area, 3.1x3.1 mm, as assessed by 

B-scan) developed in the fundus at the site of tumor focus 
(Fig. 4A). The appearance was compatible with type 4 
retinoblastoma regression pattern.

The treatment was less successful in the left eye due 
to a large initial size of the tumor. The left eye had a 
visual acuity of doubtful light perception, and IOP of 15.0 
mmHg. Anterior chamber depth increased, the chamber 
was moderately deep, the pupil sluggish, vacuole-like 
inclusions and mild local haze appeared in the lens, and 
destruction of the vitreous body was observed. In the outer 
and lower segment of the eye, local retinal detachment 
was still present, and the fold detached from the posterior 
lens capsule. The left papilla optic disc was pale, a grayish 
translucent tumor focus retained upward and outward 
from the disc, a round gray focus (thickness, 2.25 mm; 
diameter, as large as 12.25 mm, as assessed by B-scan) 
was seen in the upper inner segment (Fig. 4b), with grey-
yellow strip-shaped remnants of necrotic tissue nearby the 
focus, and small subretinal tumor seeds scattered across 
the retina (Fig. 3b). The appearance was compatible with 
incomplete type 2 retinoblastoma regression pattern (a 
homogeneous, translucent fish-flesh appearance). The 
child was recommended to have further treatment with an 
in-creased dose of intravitreal chemotherapy and further 
consolidation therapy. However, the child did not visit the 
institute during seven months, which the parents explained 
as being due to bans for intercity travels during quarantine 
associated with coronavirus COVID-19 pandemic.

On examination on September 4, 2020, the right eye 
showed total fundus control.

Left eye, visual acuity decreased to zero. Anterior 
chamber was shallow, flat peripheral anterior synechia with 
vessels formed in the outer half of the chamber, the pupil 
was sluggish, the lens showed vacuole-like inclusions and 
mild local haze, numerous tumor foci seedings appeared 
in the vitreous. Two large tumor foci appeared in the 
fundus and completely covered the papilla opticus, with 
extension into the vitreous (Fig. 5). B-scan showed that 
the iris attached to the cornea at 2 - 4 clock hours. Mural 
calcified mass of moderate and high echogenicity, with a 
height of 12 mm and a base of 13.5x14.5 mm, above the 
papilla opticus  and running towards 2 - 5 clock hours from 
it (Fig. 6).

On September 8, 2020, on the basis of the findings of 
the last examination of the left eye (a large tumor involving 
two thirds of the vitreous and covering the papilla opticus, 
with numerous vitreal seedings and anterior chamber 
involvement, and the absence of visual functions without 
prospects for improvement), the left eye was enucleated 
using the method of high-frequency welding of biological 
tissues [5], a stump was formed by implanting an 18-mm 
intraocular insert Ekoflon, and placement of eye prosthesis 
was done. The surgery and postoperative period were 
uneventful.

Histopathology found that the appearance of a large 
part of the tumor parenchyma was compatible with 
undifferentiated retinoblastoma (with foci of coagulative 
necrosis and calcified masses) (Fig. 7). Although in 
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some sites, tumor tissue showed evidence of neuroglial 
differentiation, no true Flexner–Wintersteiner rosettes 
were observed (Fig. 8). The tumor node was as large as 
12 mm, with its major mass located at the equator and not 
extending to the papilla opticus. However, due to tumor 
seeding, at some locations, the tumor displaced the retinal 
pigment epithelium and disseminated to the Bruch’s 
membrane, but without invasion of the choroid (Fig. 9).

On the basis of histopathology undifferentiated 
retinoblastoma with involvement of the episclera and 
without optic nerves invasion was diagnosed. There 
were multiple tumor cells implantation in the Bruch’s 
membrane, with Bruch’s membrane lesions at some 
locations. Due to episcleral invasion, the two cycles was 
prescribed as adjuvant chemotherapy of chemoreduction 
as well as external beam radiotherapy of the left orbit 
using a medical linear accelerator system (total dose of 
50 Gy); both adjuvant chemotherapy and radiotherapy 
were received at the place of residence. The treatment was 
uneventful.

On December 12, 2020, a post-treatment examination 
found that the right-eye appearance was still compatible 
with type 4 retinoblastoma regression pattern. The patient 
had left eye anophthalmia. The conjunctival cavity was 
clear, and the “plus tissue” could not be palpated. The 
prosthesis in place, with satisfactory cosmetic effect. 
Stump mobility was good. The patient was recommended 
follow up at the institute every two months.

Discussion 
Salvage eye therapy is commonly the first line of  

bilateral retinoblastoma treatment, and includes different 
types of chemotherapy [1, 6]: systemic intravenous 
chemoreduction (the CEV protocol) [7, 8], combined 
multiagent chemotherapy (intravitreal chemotherapy with 
systemic chemoreduction) [1, 4]; local chemotherapy;  
intraarterial chemotherapy (IAC) [3, 9, 10], paraocular 
chemotherapy [11, 12],  intravitreal chemo-therapy (IVC) 
[1, 13, 14]. Systemic intravenous multiagent chemotherapy 
provides an adequate concentration of cytostatics in the  
peripheral blood, whereas IVC exerts a direct effect on the 
tumor (especially with endophytic growth) and massive 
retinal and vitreal RB cells dissemination [1, 9, 14, 15]. 
Sequential cycles of multiagent chemotherapy lead to 
reduced tumor size and enable to begin  local fundus 
destruction, with indications for application of each 
method depending on the size of the tumor [7, 8]. Salvage 
eye therapy with the use of chemoreduction combined 
with consolidation therapy (laser photocoagulation, 
cryodestruction, brachytherapy) produced a tumor control 
rate of 60-76% [16-18], whereas IAC,  rate of 74-91% 
[3, 19], and combined multiagent chemotherapy  rate of 
77.5% [1]. Most clinicians believe that type 1 (completely 
calcified tumor) and type 4 (flat chorioretinal atrophic 
scar) are most favorable regression types for prevention 
of tumor recurrence, because both these type indicate an 
inactive tumor, whereas type 2 ( “fish flesh” appearance 

without calcination), which was seen in our case, is 
difficult to differentiate from an active tumor and they 
most offen recapsed [1, 18, 20]. It is believed that the 
treatment of these eyes should be continued until there is 
evidence of regression type 1 or 4, indicating complete 
tumor regression [1, 19]. This is exemplified by the 
current case, when the parents’ failure to have the child’s 
treatment continued at regression type 2 resulted in disease 
recurrence in the form of continued tumor growth. 

Since salvare eye treatment is not always effective, 
surgeons had to do  secondary enucleation in some cases[1, 
16-19].  Pavlidou et al. have reported that secondary 
enucleation rate can be as high as 50% [21] due to poor 
tumor response to treatment, retinoblastoma recurrence 
and complications, ciliary body, iris and/or cornea invasion 
[1, 19, 21].

Fabian et al. have detected high-risk histopathologic 
features in 5 eyes (21%) after secondary enucleation 
[22]. All patients were treated with adjuvant systemic 
chemoreduction following enu-cleation. Neither deaths 
no metastases were recorded. Tumors in the vitreous were 
detected significantly more commonly in patients without 
high-risk histopathologic features, warranting meticulous 
clinical and histologic ex-aminations for this subset of 
patients [22].

Zhao et al. [23] reported that enucleation delayed 
longer than three months after diagnosis due to 
administration of neoadjuvant therapy was associated with 
mortality in four patients as a result of “down-staging” of 
disease and reduced surveillance leading to inappropriate 
management of high-risk disease. Brennan et al. report 
that [24], prolonged time of secondary enucleation was 
not associated with mortality. Several factors likely 
influenced this result. The majority of eyes were treated 
with initial chemoreduction and responded well to therapy. 
Late recurrence or progression of disease was treated with 
other modalities, in contrast to chemotherapy only,  in the 
Zhao et al. [23] study. In addition, if patients underwent 
enucleation after chemotherapy, the original treatment 
plan was completed regardless of the histopathology to 
avoid “down-staging”. Patients with the longest time to 
enucleation for whom high-risk histopathology features 
were identified were appropriately treated with further 
adjuvant therapy. Finally, almost 90% in eyes Brennan et 
al. secondary enucleation group were enucleated within 30 
days after diagnosis of disease progression [24]. Brennan 
et al. note the importance of a multimodal systemic 
approach toprogressive retinoblastoma  treatment, with 
consideration of extent of disease prior to therapy, in 
time referral for enucleation when warranted, careful 
examination of histopathology, and appropriate post 
enucleation treatment to achieve recovery [23, 24].

Retinoblastoma is classified into two histological 
types, the undifferentiated type and differentiated 
type. The recurrence rate depends on the type of 
retinoblastoma differentiation, and is as high as 68% for 
poorly-differentiated tumors [20]. Choroidal invasion 
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of retinoblastoma has been reported in 15-62% cases [1, 
25, 26]. The risk of retinoblastoma metastasis depends on 
the extent of choroidal invasion, and it is estimated that 
metastasis is responsible for 11% to 81% of retinoblastoma 
deaths [27, 28]. Survival prognosis is much worse when 
choroidal invasion  associated with any degree of optic 
nerve invasion, anterior uveal invasion and/or sclera 
invasion [26]. Choroidal invasion with scleral spreeding   
has been reported by Shields et al. in 43.2% of eyes with 
retinoblastoma after enucleation [26].

In reported case, histopathology study demonstrated 
that the large part of the tumor parenchyma was 
compatible with undifferentiated retinoblastoma (with foci 
of coagulative necrosis and calcified masses), and no true 
Flexner–Wintersteiner rosettes were observed. There was 
no tumor invasion into the optic nerve or choroid, in spite 
of disseminated tumor growth with implantation on the 
Bruch’s membrane. In addi-tion, retinoblastoma cells were 
found in the episclera, which is a significant risk factor for 
orbital involvement.  

Therefore,  histopathology allowed us to estimate 
the risk of further tumor dissemination associated 
with uncontrolled growth and potential for choroidal 
involvement. Of note is the pattern of tumor growth 
presented in Fig. 9. This pattern, in contrast to major 
tumor mass presented in Figs. 7 and 8, shows no signs 
of degenerative changes and necrosis, indicating tumor 
growth towards the choroid, with the potential for 
choroidal invasion if enucleation is delayed. Beyond the 
above findings of  histopathology and given the statistical 
data from the liter-ature, we can confidently assert that, 
in the current case, secondary enucleation with adjuvant 
therapy was necessary due to a threat to child’s survival. 
That`s why long follow up of the patient is necessary due 
to a high risk for tumor recurrence.

Long term observation of patients with retinoblastoma 
is important if signs of high-risk tumor dis-semination 
are present. Since bilateral retinoblastomas frequently,  
demonstrate multicentric growth, constant monitoring is 
required to detect new tumor foci. The younger the child at 
the time of primary cancer treatment, the higher is the risk 
of development of another neoplasm. If early detected, the 
majority of cases of another neoplasm can undergo repeat 
eye-preserving treatment. This is the reason why, in bilateral 
retinoblastoma, the following surveillance strategy should 
be used: surveillance intervals of 1-3 months under general 
anesthesia until three years after completion of treatment, 
then intervals of 6 months until five years after completion 
of treatment, and annual surveillance intervals thereafter. 
Surveillance of a child with any form of retinoblastoma 
should not be discontinued.

Conclusion
Treatment  bilateral retinoblastoma depending on should 

be comprehensive,  tumor stages in both eyes, and include 
systemic combined multiagent chemotherapy to prevent 
tumor generalization and achieve complete tumor control 
in both eyes. Type 2 retinoblastoma regression pattern 

(“fish-flesh” appearance) requires surveillance intervals 
as frequent as every 4-6 weeks and further combination 
therapy to prevent tumor recurrence. Finally, should 
tumor recurrence occur or if there is no tumor control, 
urgent secondary enucleation with histopathology and, if 
indicated, further adjuvant therapy are recommended to 
prevent metastasis and save child’s life.
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Fig. 1.  Eye fundus of child S. at presentation. (A): Right eye - a white-grey 
prominent focus, 4PD, in the top outer quadrant at the equator. (B) Left eye 
- secondary retinal detachment, with tumor foci under the detached retina.
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Fig. 4. B-scan eyes after combined treatment. (A) Right eye - a flat mural substrate (thickness, 0.2 mm; base, 3.1 mm) of 
moderate echogenicity at 11 clock hours at the equator; (B) Left eye - a mural focus (thickness, 2.25 mm; base diameter, 
12.5 mm) of moderate echogenicity with inclusions of hyperechogenic arias above the papilla opticus and 2 - 5 clock 
hours.

А Б

Fig. 2. B-scan at presentation. (A) Right eye - a mural mass of moderate echogenicity at 11 o’clock anterior to the equator, 
with a height of 1.3 mm and a base of 3x3 mm. (B) Left eye a mural mushroom-shaped calcified mass of moderate and 
high echogenicity, with a height of 14.5 mm and a base of 13.5x14.5 mm, on the papilla opticus  and upward.

А Б

Fig. 3. Eye fundus of child S. after treatment. (A): Right eye - type 4 retinoblastoma regression pattern after combined 
treatment (six cycles IVC in with chemoreduction combination followed by three courses of laser photocoagulation of 
tumor focus). (B): Left eye - type 2 retinoblastoma regression pattern (after six cycles of combined multiagent chemothe
rapy(IVC+chemoreduction), followed by intravitreal chemotherapy)

A                                                                                B

A                                                                                B

A                                                                                B
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Fig. 7. Typical appearance of undifferentiated retinoblas-
toma with large calcified masses at the center. Hematox-
ylin and eosin(H&E). ×100.

Fig. 6. B-scan of the left eye at the last patient’s visit to 
the institute.  A big neoplasm height 12mm length 16mm 
on the papilla opticus and at 2-5 clock hours.

Fig. 5. Child’s left eye after 7 mo. progressive growth, 
with two large tumor foci appeared in the fundus and 
completely covering the papilla opticus , with extension 
into the vitreous. Multiple tumor vitreal seeds.

Fig. 8. Perivascular cuffs of retinoblastoma with foci of 
neuroglial differentiation. (H&E) ×100.

Fig. 9. Arrows point to sites of tumor tissue adherence 
to the choroid without tumor cell invasion through the 
Bruch’s membrane. The tumor parenchyma adhering 
to implantation foci shows neither necrosis nor signs of 
degenerative changes. (H&E)  ×100.


