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SUMMARY 

Purpose: We sought to determine the incidence of 
retinoblastoma patients who presented with phthisis 
bulbi. 
Methods: The medical records of 272 patients in the 
King Khaled Eye Specialist Hospital Retinoblastoma 
Registry were retrospectively studied. Clinical records, 
radiological investigations and histopathological slides 
were reviewed. 
Results: We found that 2.7% of patients had retino­
blastoma coincident with phthisis bulbi. Five of 10 
patients had bilateral retinoblastoma; in the others it 
was unilateral. Radiologically, intraocular calcification 
was present in all except one case. All enucleated 
phthisical globes had residual viable tumour cells; optic 
nerve extension was found in 2 patients who had long­
standing phthisis bulbi. 
Conclusion: Phthisis bulbi is an uncommon presenting 
sign of retinoblastoma which often occurs after an 
ocular inflammatory episode possibly related to intra­
ocular tumour infarction. In most cases the tumour is 
not visible because of intraocular disruption. That every 
enucleated eye in this series harboured well-differen­
tiated tumour cells underlies the seriousness with which 
phthisis bulbi of unknown origin in children should be 
investigated for retinoblastoma. 

Phthisis bulbi (PB) is a relatively uncommon 
presentation of retinoblastoma. The incidence is 
stated to be 2%.1,2 However, others have claimed 
that PB is not seen in association with retinoblas­
toma? 

The cause of PB is thought to be occlusion of the 
central retinal vessels, which may lead to either 
partial or total regression of the intraocular 
tumour.4-

7 Trauma and infection are also common 
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causes of PB. Because intraocular calcification is seen 
in PB and retinoblastoma, it may be difficult to 
ascertain whether a phthisical eye is harbouring 
retinoblastoma. This is particularly important if the 
tumour is only partially infarcted. 

To establish the incidence amongst our popUlation, 
we reviewed the clinical histories of all patients 
presenting to King Khaled Eye Specialist Hospital 
(KKESH) who were subsequently diagnosed with 
retinoblastoma. Those children who presented with 
or who developed PB are included in this report, and 
their clinical, radiological and histopathological find­
ings are documented. 

PATIENTS AND METHODS 

The medical records of 272 patients in the KKESH 
Retinoblastoma Registry were reviewed and charts 
indicating a phthisical eye harbouring a retinoblas­
toma were retrieved. Ten records were included in 
the study. At some point, all patients in this series 
were clinically managed by one or more of the 
authors. The radiology material and the histopathol­
ogy slides were also reviewed by one or more of the 
authors. 

The clinical status on presentation was reviewed. 
In particular, the length of time leucocoria was 
present and any prior episode of endophthalmitis or 
cellulitis was noted. Corneal clarity, the status of the 
anterior chamber and presence or absence of 
cataract were documented. Also noted was media 
opacification which precluded a thorough posterior 
segment examination. 

Computed tomographic (CT) examination had 
been performed in all but one patient. The films 
were reviewed, and the characteristics of the 
intraocular tumours were noted. 

Histopathology slides were reviewed in 9 of 10 
cases; no enucleation was done in case 10. All slides 
had been processed with standard paraffin embed­
ding and stained with haematoxylin and eosin 
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Table I. Clinical and radiological findings in phthisical retinoblastoma eyes 

History of 
Age at pre- preceding Length of 

Case sentation Phthisical panoph- Anterior Posterior CT scan of history 
no. Sex (months) eye Laterality thalmitis segment segment phthisical eye (months) Treatment Last foHow-up 

F 8 OS Unilateral Yes Flat AC with hyphema No view Serial CT scans reveal 2 OS Alive: 6 years 

2 F 22 OD Unilateral No Small cornea: shallow 
AC: posterior syne-
chiae 

3 M 2 OD Bilateral Yes Conjunctival injection: 
diffuse corneal scar, 
cataract 

4 F 12 OD Bilateral Yes Conjunctival injection: 
small clear cornea: 
hyphacma 

5 M 12 OS Bilateral N/A Shallow flat AC: 
cataract 

60D F 34 OD Bilateral N/A Clear cornea: shallow 
AC 

6 OS OS N/A Clear cornea: shallow 
AC 

increasing calcification 
No view Serial CT scans reveal 20 

increasing calcification 

No view Serial CT scans reveal 2 
increasing calcification 

No view None 12 

No view Calcified mass with 12 
optic nerve extension 

Leucoeoria Large calcified mass 34 
with optic nerve invol-
vement 

Leucocoria Large calcified mass 

Enucleation 
OD 
Enucleation 

OD 
Enucleation 

OD 
Enucleation 
elsewhere 
OS 
Enucleation 

OD 
Enucleation 

OS 
Enucleation 

Alive: 11 Y, years 

Alive: 5 years 

Alive: 12 years 

Died with meta­
static retinoblas­
toma 1 year after 
presentation 
Alive: 15 months 

7 F 6 OS Bilateral Yes Fibrosis in AC: cataract No view Large calcified mass 6 OS Alive: 14 months 

8 F 16 OD Unilateral Yes Blood-stained cornea 

9 M 60 OD Unilateral Yes Shallow AC: 3600 pos-
tcrior synechiae catar-
act 

10 F 54 OS Unilateral Yes Hazy cornea; cataract 

AC. anterior chamber: NA, not available. 

(H&E) and periodic acid-Schiff (PAS). The follow­
ing histopathological parameters were established: 
the presence or absence of retinoblastoma, the 
degree of necrosis, calcification and ossification 
within the tumour. Involvement of the anterior 
chamber, choroid, sclera, optic nerve, subarachnoid 
space and orbit were expressed as a positive or 
negative status. 

RESULTS 

Nine patients presented with PB and an additional 
one developed it subsequently; 7 were female and 3 
male. One patient had bilateral phthisis bulbi on 
presentation. The incidence of PB with retinoblas­
toma was 2.7%. Age at presentation ranged between 
2 and 60 months with a mean of 22.6 months. Five of 
the patients had bilateral retinoblastoma, and in 5 it 
was unilateral. In the patients with bilateral retino­
blastoma, only the phthisical eye will be alluded to. 

No view Calcified mass with no 
scleral extension: pos-
tcrior cellulitis 

No view Calcified mass with 
optic ncrv� involve-
ment 

No view Diffuse vitreous opaci-
ties: minimal calcifica-
tion 

2 

30 

6 

Enucleation 
OD 
Enucleation 

OD 
Enucleation 

None 

Alive: 1 month 

Alive: 24 months 

Died of meta­
static retinoblas­
toma 

In the 8 patients in whom a history of preceding 
panophthalmitis was available, in 7 it was affirmative. 
All 7 had had medical treatment for presumed 
conjunctivitis or cellulitis. In all 7, PB was noted 
after the inflammatory episode. Corneal or lenticular 
opacification precluded any view of the posterior 
segment in 9 of 10 patients (Table I). CT scans were 
performed in the majority of patients (9/10). A 
marked degree of intraocular calcification was seen 
in every case. In cases 1-3, serial CT scan examina­
tions showed increasing calcification with progression 
to phthisis. 

All patients except case 10 (parental refusal) 
underwent enucleation of the affected eye. Subse­
quent histopathological examination revealed viable­
looking retinoblastoma cell populations in all eyes. 
As indicated in Table II, cataract formation was 
present in every lens examined. Necrosis and 
calcification were present to a large degree in all 

Table II. Histopathological findings in phthisical retinoblastoma eyesa 

RB presentl AC Choroid Scleral ON Subarachnoid Orbital 
absent RB volume Cataract Necrosis Ca2+ Ossification involvement involvement involvement involvement involvement involvement 

Case (+1-) (1/3,2/3,3/3) (+/-) (1--4+) (1--4+) (+1-) (+1-) (+/-) (+/- ) (+1-) (+1-) (+1-) 
1 + 213 + 4+ 4+ + 
2 + 1/2 + 2+ 1+ + 
3 + 2/3 + 4+ 3+ 
4 (minimal) (minimal) + 4+ 
5 + 3/3 + 3+ 2+ + + + (post. LC) 
60D + 3/3 + 2+ 4+ + (post. LC) 
6 OS + 2/3 + 3+ 4+ + 
7 + 3/3 + 1+ 1+ + + (ant. LC) 
8 + 1/2 4+ + 
9 + 2/3 + 3+ 2+ + + + (cut edge) + + 

RB, retinoblastoma: AC, anterior chamber: ON, optic nerve: LC, lamina cribrosa. 
aNo enucleation was done in case 10. 
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Fig. 1. CT scan of case 9 showing phthisis bulbi (P B) and 
markedly thickened right optic nerve. 

globes examined. Focal choroidal involvement was 
seen in cases 2, 5, 7 and 9 (Table II). Optic nerve 
involvement was seen in the right eye of cases 6 and 9 
(Fig. 1) and in the left eye of cases 5 and 7. Table I 
illustrates that PB was present for 30 months or 
longer in cases 6 and 9; both of these cases had the 
greatest extent of optic nerve involvement. Two 
patients (cases 5 and 10) in this series have died from 
disseminated metastases. In case 5 this originated 
from the contralateral eye. 

CASE REPORT 

A 6-month-old female infant (case 7) presented to 
KKESH with a shrinking left eye (Fig. 2). This eye 
was swollen and cellulitic shortly after birth. The 
infant was given topical and oral antibiotics after 
which shrinkage was noted. The right eye manifested 
leucocoria with a total retinal detachment which 
brought the retina immediately behind the lens. 
Clinical examination of the left eye showed PB. The 

Fig. 2. Infant with bilateral retinoblastoma and left-sided 
PB. 

Fig. 3. CT scan of case 7 showing bilateral intraocular 
calcification and left-sided PE. 

central part of tpe anterior chamber contained a 
whitish material which precluded any view of the 
posterior segment. CT scan confirmed a large 
calcified tumour in this eye (Fig. 3). The child 
underwent enucleation with implantation of a 16 
mm scleral-wrapped 'baseball' implant. 

Histopathological examination revealed the pre­
sence of a large, well-differentiated retinoblastoma 
occupying the entire globe with massive choroidal 
involvement. The tumour was very viable with only a 
small amount of necrosis and focal calcifications. 
Anteriorly, the tumour was abutting the iris-lens 
diaphragm. The lens revealed severe cataractous 
changes with focal areas of calcification. The 
architecture of the anterior segment was extensively 
distorted with diffuse thickening, fibrosis and vascu­
larisation of the cornea, obliteration of the anterior 
chamber angle, and iris atrophy (Fig. 4). Diffuse 
rubeosis was present on the anterior surface of the 
residual iris and anterior lens capsule. A dense, 
partially calcified, fibrotic membrane was identified 
retrolentally between the tumour and the cataractous 
lens. No tumour cells were present within the 
anterior chamber. In addition to the phthisical 
changes seen anteriorly, irregular thickening and 
fibrosis of the sclera, disorganisation of the choroid 
with focal areas of fibrosis and calcification were 
present. The optic nerve had focal atrophy of its 
intrascleral segment with proliferation of subarach­
noid cells secondary to its 'choking' due to phthisis. 
The pre-laminar part of the optic nerve was 
infiltrated with retinoblastoma cells, but no other 
evidence of optic nerve, scleral or extraocular 
tumour was seen. 
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DISCUSSION 

Phthisis bulbi is an atypical presentation of retino­
blastoma. In this review, we found the incidence to 
be 2.7%. This correlates well with other series, which 
found the incidence to be 2%.1,2,7 There was no 
common temporal pattern. Two patients died during 
this study: case 10 where enucleation was declined, 
and case 5 where extraocular extension occurred 
from the fellow eye. 

When retinoblastoma presents with PB, the 
clinical picture is often obscure. Trauma, endophthal­
mitis and uveitis are common causes of PB.8,9 A 
history of trauma may help to rule out occult 
retinoblastoma though it must be remembered that 
retinoblastoma may present coincidentally as a 
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Fig. 4. (A) Low-power photomicrograph of the right eye 
of case 7 depicting extensive retinoblastoma associated with 
phthisical changes. (Inset: Higher magnification of retino­
blastoma from phthisical eye, depicting well-differentiated 
histology. Original magnification: xlOO.) Cornea (K) and 
sclera (S) are irregularly thickened and vascularised. 
(A)-(C) The architecture of the anterior segment is 
extensively distorted secondary to marked fibrosis (F) with 
an extremely shallow residual anterior chamber (ac). 
Descemet's membrane (arrowheads) and the anterior lens 
capsule (arrows) are entrapped with fibrosis. Lens (L) 
reveals changes of end-stage cataract with dense fibrous 
ingrowth and areas of calcification (*) . Partially calcified 
retinoblastoma cells (Rb) can be identified in the lower left 
of (B). The boxed areas in (A) and (B) approximately 
correspond to (B) and (C) respectively. (H&E; original 

magnifications: xlO (A), xlOO (B) and x250 (C).) 

traumatic eye lllJury. A pOSItIve enzyme-linked 
immunosorbent assay for Toxocara antigen may be 
helpful in making the diagnosis in other cases.lO 

There was no view of the posterior pole in 9 of 10 
cases in this series. This was due to either corneal 
opacification, hyphaema or cataract. Only in case 6 
could the tumour be visualised in both eyes. 
Conventional thinking dictates that the presence of 
cataract usually excludes retinoblastomaY Congeni­
tal cataract, however, has been described as coexist­
ing with retinoblastomaP More often, cataract is a 

manifestation of advanced disease and is usually 
associated with scleral invasion and orbital exten­
sion.13-15 Where retinoblastoma occurs bilaterally, 
the diagnosis may be made easier by the visualisation 
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of tumour in the fellow eye. The combination of PB 
and contralateral buphthalmos is highly suggestive of 
bilateral retinoblastoma.s 

In unilateral PB the clinical diagnosis can be 
difficult. This is illustrated in case 10, where no 
lntraocular view was afforded. Both CT scan and 
ultrasound showed no mass lesion and minimal 
lntraocular calcification. Endophthalmitis of a possi­
ble infective origin was thought to be the most likely 
cause of PB. Cases 1 and 2 were similar, though serial 
CT scans showed increasing intraocular calcification, 
thus providing the rationale for enucleation and 
avoiding the fatal outcome which occurred in case 10. 
Where the diagnosis is in doubt, it is safest to 
enucleate a phthisical eye. When the case for 
enucleation cannot be made clearly, or this option 
is declined by the parents, patients should be 
followed-up with serial CT scans, which may show 
increasing intraocular calcification or extraocular 
involvement in later stages of the disease. Although 
magnetic resonance imaging (MRI) is less sensitive 
than CT for detection of calcification, its better soft 
tissue resolution allows superior views of the optic 
nerve which may help to rule out its invasion by 
retinoblastoma.16 The widening of the optic nerve in 
phthisical eyes containing retinoblastoma should be 
interpreted cautiously, since the enlargement may 
result not from retinoblastoma invasion but from the 
'choking' effect on the nerve secondary to posterior 
scleral thickening of phthisis. 

Intraocular infarction and concurrent tumour 
necrosis are thought to be pre-phthisical events. 17,18 

Panophthalmitis accompanied by preseptal and/or 
orbital cellulitis are thought to be secondary to 
tumour necrotic products leaching from the eye 
resulting in periocular inflammation. Parents of 7 of 8 
patients specifically questioned were affirmative 
about episodes of periocular swelling. This would 
tend to offer evidence that episodes of intraocular 
infarction accompanied by inflammation precede PB. 
Central retinal vessel occlusion is thought to be 
responsible for tumour infarction.4.19.2o Occlusion of 
the central retinal vessels leading to tumour necrosis 
eradicates the radiological and echographic appear­
ance of a tumour mass making diagnosis difficult. 
The resulting intraocular inflammation probably 
causes the cataract and anterior segment changes 
which are seen in PE. Tumour infarction may be 
total or partia1.21 Total infarction is followed by 
complete tumour regression?O However, every eye 
in our series had residual well-differentiated tumour 
cells. 

In case 1, the inflammatory episode preceded 
enucleation by 1 month. In this eye, only two small 
islands of viable-looking tumour cells were seen. It is 
conceivable that these had established ancillary 
blood supplies from the choroid or optic nerve. In 

cases 6 and 9 the extraocular extension of retino­
blastoma was greatest; in case 9 it extended 
intracranially. In both these cases PB had been 
present for a long period of time, suggesting (as 
expected) that where PB is present for a long time, 
the risk of extraocular extension is greatest. This 
underlies the danger of not removing a phthisical eye 
of unknown origin. 

Tumour necrosis was marked in all eyes, indicating 
a possible vaso-occlusive effect. However, marked 
calcification was present. It has been suggested that 
calcium has a toxic effect on retinoblastoma cells.IS 
There is some experimental evidence for this.22 

Calcification in PB of non-neoplastic origin is 
described as affecting the ocular wall, in particular 
the choroid.23 Choroidal bone formation, often with 
haematopoietic elements, can be seen. This calcifica­
tion appears to be different from that seen in 
retinoblastoma. In retinoblastoma the calcification 
involves the tumour which is occupying the central 
aspect of the globe. The difference sometimes can be 
apparent on CT scan - PB with a circular ring of 
calcification involving the ocular wall can be appre­
ciated as opposed to the often centralised opacities 
seen in retinoblastoma. However, this distinction 
may be of little comfort to the clinician who is trying 
to decide on the appropriateness of enucleation. 

In conclusion, this study confirms that PB is a 
rather rare presenting sign of retinoblastoma, but 
nevertheless can be encountered on occasion. The 
absence of clear clinical signs can often obscure the 
diagnosis. CT scan may show characteristic intra­
ocular calcification or extraocular pathology. How­
ever, this is by no means conclusive. In view of the 
fact that this study found viable tumour cells in every 
eye examined, a high index of suspicion for 
retinoblastoma should be maintained in PB of 
unknown origin. 

Key words: Calcification. Intraocular, Children, Enucleation. 
Optic nerve. Phthisis bulbi, Retinoblastoma. 
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