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Fig. 2 Case 1. Left eye. Paramacular lesion after
spontaneous regression.

the inferotemporal quadrant of the right eye below
the macula (Fig. 1) while a paramacular lesion 5 mm
in diameter (Fig. 2), with patches of calcification, was
noted in the left eye. No evidence of past iritis was
present.
On examination 6 weeks later a new, active tumour

Fig. 3 Case 1. Right eye. Inert retinoblastoma after cobalt
plaque irradiation.

Fig. 4 Case 2. Left eye. Spontaneously regressed
retinoblastoma.

was noted in the upper nasal periphery of the right
eye. This required focal radiation in the form of a
D-shaped 10 mm cobalt plaque. The 2 original
tumours remained unchanged.

Subsequent follow-up showed a good response to
treatment. The lesion has remained inert until the
present time (Fig. 3), as have the 2 other foci initially
discovered.
The vision in the right eye is 6/9 unaided, and that

in the left eye 6/36.

CASE 2
This boy was seen by an ophthalmologist after the
diagnosis of bilateral retinoblastoma had been mnade
in his identical twin brother (case 1). He had no visual
symptoms and had no medical illnesses apart from
mumps at the age of 3 years 9 months.
On examination under anaesthesia in July 1977 a

spontaneously regressed tumour 5 mm in diameter
was noted above the left macula. The right eye, how-
ever, was normal. At subsequent examinations the
tumour has remained inert (Fig. 4) and has not re-
quired any treatment. No new lesions have developed.

CYTOGENETIC INVESTIGATIONS
The twins were typed for 16 different blood-group
factors and they were identical in every respect. The
frequency of polymorphic types and likeness of sex
indicate a possibility for dizygotic twinning of only
0-02 (i.e., 98% chance that these twins are mono-
zygotic). This probability is improved still further by
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the fact that their dermatoglyphic features were so
very similar, both in pattern type and size, hand for
hand. In summary, therefore, there is a99% certainty
of identical twinning. Their karyotypes were normal,
without evidence of a 13q deletion.

IMMUNOLOGICAL STUDY
Lymphocyte transformation tests (March 1982).
Allogeneic tumour cells obtained from enucleated
eyes were suspended in 20 ml of 3M KCI (pH 7.4) and
left at 4°C for 24 hours with frequent shaking. The
suspension was centrifuged at 40000 g for 60 minutes
and the supernate was dialysed for 16 hours against
phosphate-buffered saline. The material was con-
centrated with lyphogel and sterilised by passing
through a Millipore filter (022 ,um).
The protein concentration was estimated by a

modified Lowry method. Blood from the 2 cases was
collected in preservative-free heparin (20 units per
ml) and lymphocytes were separated by a density
gradient technique using Ficoll-Hypaque prepara-
tion. Lymphocytes were cultured in medium 199
enriched with freshly prepared glutamine (2
mmol/ml) and the patients' own serum (1:10).
The test was carried out in quadruplicate in a

microtitre plate in a gaseous phase of 5% carbon
dioxide. Various concentrations of tumour extracts
were added to the lymphocyte culture 24 hours after
the initial incubation; 04 ,uCi of tritiated thymidine
was added to each control and to experimental wells
on the 6th day of the culture and incubated for a
further period of 16 hours.
The lymphocytes were then harvested with a semi-

automated harvester. The filter paper discs were
transferred to scintillation vials and dried at 37°C for 3
hours; 10 ml of toluene-based scintillation fluid was
added to each vial, and the radioactivity was measured
in a Packard tricarb liquid-scintillation counter. The
result was expressed as the lymphoproliferative-that
is, transformation-index.

Case 1. The transformation index with allogeneic
retinoblastoma was less than 2, which suggests that
the patient was only weakly sensitised to tumour
antigens.

Case 2. The transformation index with allogeneic
retinoblastoma extract was 6, which suggests
autosensitisation.

Discussion

The diagnosis of spontaneous regression of retino-
blastoma in the above cases has been made on the
basis of the characteristic clinical findings in the
presence of a family history of retinoblastoma. The
ophthalmoscopic appearance in spontaneous
regression characteristically consists of one or more

Fig. 5 Regression pattern ofretinoblastoma after external
beam radiotherapy with the cobalt beam (3500 rads).

areas of chorioretinal atrophy in which elevated,
irregular collections of chalk-white calcifications can
be seen, often having the appearance of cottage
cheese. Abnormal blood vessels are often found in the
region of the tumour. This picture is similar to that
following radiotherapy for retinoblastoma (Fig. 5).
The pathogenesis of spontaneous regression of

retinoblastoma has not yet been fully established, but
various hypotheses have been suggested to explain its
occurrence, in particular tumour ischaemia and the
host's immunological response. In the general sense
growth of tumour cells is limited by vascular stasis and
thrombosis resulting in capillary blockage in the
neoplasm, relative to the proliferation and mass of
the tumour itself. Areas of ischaemia may be
accounted for by scanty stromal vascularisation,
which in turn may be secondary to a lack of tumour
angiogenesis factor or the inhibition of such a factor,
either by some environmental factor or by an immune
response. ' Ischaemia alone, either accidental or
from the tumour outgrowing its blood supply, is an
unlikely explanation for the regression in these 2
cases of relatively small tumours.

It was suggested" that an acute febrile illness can
trigger off a regression in the report of a case in which
regression took place during scarlet fever at the age of
4 years. The fellow eye had been removed previously
owing to retinoblastoma. Spontaneous regressions
associated with acute febrile illnesses and other non-
specific Freund's-adjuvant-type stimuli have been
described in other malignancies, such as melanomas
and carcinoma of the colon. 2 Both the 2 cases
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reported above suffered febrile illnesses some time
before the tumours were initially discovered.

It must be presumed that the cell-mediated
immune response to tumour antigens plays a
significant part in the defence of the host against the
tumour. In-vitro studies by Char and coworkers'3
showed high levels of cytotoxicity against labelled
retinoblastoma cells in the evaluation of cell-
mediated immunity to a retinoblastoma tissue culture
line. In addition a cutaneous delayed hypersensitivity
response was also elicited from the skin testing of
patients with retinoblastoma with crude membrane
extracts of retinoblastoma tissue culture cells.'4 A
lowered host immune response may therefore be
postulated in case 1 of this report and in other similar
cases3 in which some tumours regressed
spontaneously, while others advanced. It is
interesting that the results of the lymphocyte
transformation test in case 1 suggested that the
patient was only weakly sensitised to tumour
antigens, in contrast to case 2.
Some local factor may be responsible in addition to

the above. Calcium is an inhibitor of tumour growth,
and it has been suggested that the excessive calcifi-
cation often found in tumours showing spontaneous
regression might lead to a toxic concentration of
calcium and self-destruction of the tumour.
However, it has never been proved that spontaneous
regression is an effect of the calcification (which is
also found in inert tumours treated by radiotherapy).
The presence of the calcium deposits may, however,
predispose the tumour cells to one of the other
processes discussed above, which may in turn lead to
spontaneous regression.

In conclusion, it is possible to postulate in the 2
cases reported above that some systemic factor,
immunological or other and common to both
children, allowed the spontaneous destruction of the
tumours initially present. However, in one twin a

subsequent tumour was not affected by this process
and required treatment. Whether this would also
have regressed spontaneously if the natural course of
progression over a longer period was permitted is
uncertain.

I am indebted to Michael Bedford, FRCS, for his permission to
publish these cases, to Drs Rahi and Butler for their help with the
immunological and cytogenetic investigations respectively, and to
Sarah Dew for secretarial assistance.
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