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Late complications of pterygium treatment

weeks. Two of the eyes with Pseudomonas aeruginosa
infection were eviscerated and 2 salvaged after 6 to
7 weeks’ hospitalisation. One retained normal visual
acuity and the other suffered profound visual loss
due to complicated cataract.

RELATIONSHIP OF RADIOTHERAPY TO
SCLERAL ULCERATION

Bilateral deep scleral ulceration occurred in § patients
after identical treatment to each eye. Each eye had
a single pterygium excision and beta irradiation with
2400 to 4400 rads (mean 3460-780).

Unilateral ulceration occurred in the presence of
an untreated fellow eye in 29 patients. Five were
superficial, 7 moderately deep, and 18 deep ulcers.
Three eyes had had repeated courses or overlapping
fields of beta irradiation (Table 2). Apart from these
3 irradiation dosage ranged from 750 to 5200 rads
(mean 3386+1079). The remaining 12 patients had
unilateral scleral ulceration despite bilateral ptery-
gium treatment. Nine patients had similar treatment
given to each eye. Eight had a single course of beta
irradiation (range 2400 to 4800 rads, mean 3437+
944). One ulcer was superficial, 1 moderately deep,
and 6 deep. One patient had bilateral repeated beta
irradiation with unilateral atypical ulceration (Table
2, no. 5). Three patients developed ulceration only
in the eye given additional beta irradiation (Table 2).
Apart from retreated and overlapping fields of beta
irradiation 1 eye had a single dose of 750 rads and
the remainder had fractionated treatment (Table 3)
with a total dose of 2000 to 2400 rads in 10 eyes,
2500 to 3400 in 9 eyes, 3500 to 4400 in 25 eyes, and
4500 to 5200 in 7 eyes. Six patients with ulceration
were initially treated before 1964, 12 during 19646,
22 during 1967-9, 5 during 1970-2, and 1 in 1974.

Discussion

Cosmesis, irritation, or threatened vision are stan-
dard indications for pterygium treatment, yet most
do not cause marked discomfort or limit vision.!®
Reduced visual acuity from untreated pterygia was
present in only 0-2%, of 1352 patients’ in one series
and other reports are of single cases.! ® The efficacy
of pterygium treatment is limited by a high recur-
rence rate without beta irradiation'? and other
complications. Apart from recurrence rates, late
complications have received little attention.

Patient acceptance of treatment and subsequent
ocular discomfort should be important considera-
tions in pterygium treatment. Treatment was a
painful experience in 329, of the population we
studied, and this was universally attributed to beta
irradiation. Pain may arise from repeated mechanical
damage during application or from acute punctate
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corneal erosion.® Ocular discomfort and photo-
phobia persisted for many years in 429 of our
subjects despite protective measures and topical
treatment. The severity of symptoms did not corre-
late with the size or depth of scleral ulceration.

Scleral ulceration after pterygium excision and
beta irradiation has been previously reported.1*-1&
In our 46 patients with 52 scleral ulcers the depth of
ulceration did not correlate with patient age at
treatment, follow-up time, or total dose of radiation.
The ulcer was inferiorly situated in 7 eyes (13%).
This would be consistent with elevation of the eye
during radiation treatment if ulceration occurs at
the point of contact of the applicator on the eye.
The nature and timing of ulceration, the appearance
of the sclera and adjacent tissues, and the develop-
ment of ulceration only after additional beta irradia-
tion clearly implicate radiation induced pathology
in the pathogenesis of scleral ulceration. However,
sclera is generally known to be radioresistant. Very
high doses of beta irradiation to rabbit eyes have
produced no scleral ulceration.!®

In man beta irradiation to the posterior sclera
with up to 100 000 rads over 8-14 days did not cause
necrosis in 62 patients followed up for 1 to 9 years
(mean 4 years).” Reports of ‘partial scleral slough-
ing’® and scleral necrosis!®? following very high
doses of cobalt-60 plaque treatment do exist but
are rare. At least 1 such case occurred anteriorly in
association with the conjunctiva.®* On the other
hand high doses of radiation are not necessary for
scleral ulceration to develop anteriorly.’® Even with
the currently used dose of 2400 rads or less, 11
scleral ulcers were seen in our series. It would
appear that an additional factor contributes to
‘radionecrosis’ of the sclera anteriorly. Possible
factors include surgical damage, scleral exposure,
the influence of damaged conjunctiva, or the tears.

Faulty surgical technique, particularly cautery,
has been implicated.®'°!? An irregular distribution
of translucent spots within the bare sclera followed
the use of a heavy tipped cautery in 1 reported case.1?
In our survey 3 eyes had translucent spots, but in
an area equidistant from the limbus. A small
vascular tuft arose from some spots. The appearance
suggested that these spots developed at the penetra-
tion site of anterior ciliary vessels. The location
would be more random if due to surgical damage.
The appearance of 1 atypical case (Table 2, no. 5)
did suggest a scleral incision.

The possible role of exposure has been the subject
of a short-term experimental study in rabbits by
the authors (to be published). It has been found that
exposure alone may cause rapid and indolent
scleral necrosis. Bare sclera persisting after ptery-
gium treatment has been previously noted and may
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occur without symptoms in many patients.! 101213
Four of our patients (61%) were noted to have
persistent bare sclera for 1 to 7 years before develop-
ing ulceration. In eyes that do regain conjunctival
cover late conjunctival necrosis could precede
scleral ulceration. The presence of bare sclera in
almost all ulcerated eyes and the occurrence of
ulceration after low doses of radiation suggests
that conjunctival breakdown is the first event.

In this survey ulcerated eyes had a slightly greater
tear production than nonulcerated fellow eyes
(P<0-05). Therefore it is felt that lack of tears is
not a significant factor.

Pseudomonas endophthalmitis occurred in 4
patients with deep scleral ulceration. Three have
been reported by the authors.® A spontaneous onset
occurred in 3, and the relationship to scleral ulcera-
tion was undeniable. Two eyes came to evisceration
and 2 were salvaged only after intensive and pro-
longed hospital treatment. The occurrence of
endophthalmitis emphasises the importance of
surgical repair of radiation induced deep scleral
ulceration.

Corneal ulceration has been reported® after
pterygium excision and very high doses of radium-D
beta irradiation or in widespread corneal disease or
from external beam irradiation. Two cases of
corneal ulceration are described here. Both were
indolent with necrotic margins and no inflammation
or vascularisation. They occurred at the site of the
previous pterygium head. Corneal erosions may
persist for up to 1 year after beta irradiation, and
1 case of corneal dystrophy has been described
previously.?!

Less important complications of treatment were
also seen. A thinned vascular area of conjunctiva
surrounded by telangiectatic vessels was commonly
seen. It was not more severe in eyes with scleral
ulceration. Symblepharon was present in 3 patients
associated with a tethered globe in one and ptosis
in another. This is a recognised complication of
pterygium excision but can also occur after radia-
tion treatment.!®* Localised iris atrophy occurred
bilaterally in one patient who also had lens opacities
but normal visual acuity.

Beta irradiation-induced cataract is well docu-
mented. In one series 38 of 115 patients had non-
progressive lens opacities when examined a minimum
of 8 years after beta irradiation.?? 20%, of patients
who received less than 3600 reps developed opacities
(1 rep=1-08 rads tissue). Hilgers?® found no lens
opacities 5 years after a fractionated dose of 3000
reps of strontium-90 beta irradiation, but 3 of 46
eyes (6%) developed lens opacities after 3000-5000
reps. This incidence was considered acceptable to
maintain a low rate of pterygium recurrence. In
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addition a single dose of 2200 rads after pterygium
excision has been considered safe even when repeated
twice for subsequent recurrences.! Typical sectorial
posterior cortical lens opacities, with a visual acuity
of 6/9 or better, were present in 19 eyes (25%) in
this survey. The total dose of beta irradiation ranged
from 2900 to 5200 rads (Table 6). The anterior
cortex was involved only in the more severe cataracts,
an observation previously noted.?® Compared to
patients without cataract our patients showed no
significant difference in age or length of follow-up,
but a strong correlation was found with respect to
the total dose of radiation (P<0-001). This survey
confirms that some opacities will develop after a
fractionated dose of 3000-5000 rads.

Reduced vision from beta irradiation-induced
cataract is not common. Seven cases occurred 3 to
6'5 years after radium beta irradiation.2® None has
been reported after pterygium excision and stron-
tium-90 beta irradiation. In this study radiation-
induced cataract caused reduced vision in 3 patients.
(Table 4, nos. 1, 2, 3). The influence of beta irradia-
tion on cataract formation in the other 6 patients
in Table 4 cannot be determined. The fact that these
patients were older at treatment than those with
normal vision (P<0-001) probably reflects the
distribution of senile cataract rather than any
susceptibility of the older lens to radiation. It is the
younger growing lens that is particularly susceptible.

This survey would support a more cautious
attitude both to the management of pterygium and
to the use of beta irradiation. The complications of
treatment, especially scleral necrosis and cataract,
may lead to visual loss. With scleral ulceration,
surgical treatment may be indicated to relieve
symptoms alone and should certainly be considered
for deep scleral ulceration to prevent pseudomonas
endophthalmitis. The development of cataract after
treatment of a benign lesion is not acceptable. There
is a need to reconsider the indications for surgical
treatment and the application of beta irradiation.
Lower doses of radiation may reduce the complica-
tion rate but may also be less effective in preventing
recurrence.

We are most grateful to all the Perth ophthalmologists who
kindly referred their patients for examination and provided
background information. We are also indebted to Dr A. J. M.
Nelson and his staff for providing detailed radiotherapy
records and for advice. We are grateful for the untiring
efforts of Miss H. M. Deady in her typing of the manuscript.
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