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partial denervation than of muscle necrosis, but
pathological examination of muscle revealed no
evidence of neurogenic atrophy. The electro-
myographic changes and the clinical evidence of
nerve damage improved fairly quickly, and the
residual problem was an orthopaedic one, cor-
rected by bilateral lengthening of tendo Achillis,
with excellent functional result.

Histological studies of the affected muscles
were of considerable interest. In the severely
affected right soleus, the variation in fibre dia-
meter with large swollen fibres, eosinophilic
fibres and small basophilic fibres, together with
necrotic fibres, coarse vacuolar degeneration, cen-
tral nuclei, phagocytosis and many muscle giant
cells were suggestive of an active, progressive
degenerative process such as a muscular dys-
trophy. However, serum enzyme studies, biopsy
of an unaffected triceps muscle and the subse-
quent clinical progress rule out this possibility.
In marked contrast to soleus, the flexor hallucis
longus showed advanced interstitial fibrosis and
a dense infiltration of leucocytes. The other
muscles show changes intermediate between those
two extremes. In this case there was no evidence
of a frank muscle infarct, although Howse &
Seddon (1966) describe changes indistinguishable
from Volkmann's ischaemic contracture. Bowden
& Gutmann (1949) showed that several condi-
tions may produce contracture in voluntary
muscles; the appearances of flexor hallucis lon-
gus in the present case are very similar to the
group described as 'diffuse interstitial fibrosis'
by these authors. The same type of fibrosis may
follow venous occlusion (Adams, Denny-Brown

& Pearson, 1962, Chap. 9), and the same authors
(Chapter 3) state that affected muscles in carbon
monoxide poisoning may show a variety of
degenerative changes. The changes are very simi-
lar to those seen in the 'anterior tibial syndrome'
which is also thought to be due to ischaemia.
It may be concluded that the abnormalities ob-
served in the present case simply demonstrate
the wide variety of changes which may occur in
muscle partly or wholly deprived of oxygen.
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Bilateral retrobulbar neuritis due to insecticides*

H. R. JINDALt
F.R.C.S.

Chester Royal Infirmary, Chester

INSECTICIDES are very important in national
economies, especially those of the developing
countries. Their uses are too well-known to enu-
merate here. The object of this paper is to
record a toxic effect which has received insuffi-
cient attention. This is the case of a patient who
had been spraying a certain proprietary pre-

*This case was presented at the North of England
Ophthalmological Society Meeting for discussion.

tPresent address: Birkenhead General Hospital, Birken-
head.
F

paration to kill woodworm and developed retro-
bubor neuritis. The preparation contained dieldrin
and pentachlorophenol in petroleum distillate.

In 1952, Campbell described three cases of
monocular retrobulbar neuritis that occurred in
a man and two women who had been using an
insecticide preparation for treating woodworm.
In each patient the left eye was affected and
in all of them the eyesight recovered in 1-3
months. In the present case both the eyes are
affected and recovery has not taken place.
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Case report
A man, aged 29 years, attended the eye clinic

at the Chester Royal Infirmary on 18 June 1965,
with a history that his eyesight had been deter-
iorating for the previous fortnight, more so dur-
ing the last 4 or 5 days. He was a non-smoker
and drank 1 pint of beer a day. His visual
acuity was found to be right 2/60, left 1½/60.
The optic discs showed slight congestion but no
obvious swelling, and the visual field of each
eye had a dense central scotoma with a diameter
of about 20°. These findings suggested a diag-
nosis of retrobulbar neuritis with the lesion close
behind the nerve head. Oral prednisone therapy
was started and continued for 10 days (10 mg
t.d.s. for 7 days and 5 mg t.d.s. for a further 3
days).
Examination revealed no abnormality in the

chest, abdomen or central nervous system. His
blood pressure was 178/80mmHg and X-ray
of the skull, including the pituitary region, was
normal.

Investigations: urine analysis showed no ab-
normal constituents; Hb 15 g/100 ml, ESR
1 mm/hr, film normal, blood WR negative. Blood
sugar level was normal and glucose tolerance
test showed simple renal glycosuria, while paper
electrophoresis did not indicate any abnormal
haemoglobin.

Six weeks later, as there was no visual im-
provement and the optic discs showed tem-
poral pallor, it was decided to refer him for a
neurological opinion, to ensure that a curable
intracranial pathology had not been missed
Clinically, the central nervous system was nor-
mal apart from the ocular findings. Cerebral
angiography gave a suspicion of a shift of the
left peri-callosal artery. Consequently pneumo-
encephalography was arranged and this exami-
nation revealed no evidence of intracranial
pathology.
At this stage it was suspected that an extra-

neous toxic substance might be to blame for
the condition. When asked about the nature of
his work, he detailed that he had sprayed a
proprietary insecticide preparation against wood-
worm for 12 years, at intervals of 6 months.
On the last occasion he sprayed it for 4 days
continually, working on average 8 hr a day. He

did not use a face-mask and sometimes had to
crawl under furniture while spraying. He thought
the liquid was stronger this time and different
in smell and colour. It made his face red and
'went on his chest'. A week later he noticed
his eyesight deteriorate and it became quite bad
in the 2 weeks prior to his coming to the eye
clinic. This history was corroborated by his works
manager. There seemed no doubt now that the
insecticide spray was the cause of the retro-
bulbar neuritis.

Discussion
In this patient all the usual causes of retro-

bulbar neuritis have been excluded. The only
positive finding is a history of exposure to the
insecticide spray, which was followed by the
visual symptoms and is, therefore, considered
to be the cause of the condition. The exact
chemical ingredients of the proprietary insecti-
cide preparations are unknown but it does con-
tain dieldrin and pentachlorophenol in petroleum
distillate. The specific constituent responsible is
not identified.

Experimental feeding of dieldrin to rabbits
has caused apparent blindness (Bundren, Howell
& Heller, 1952). the nature of which has not
been determined (Grant, 1962). Pentachloro-
phenol is also known to be toxic to the visual
aparatus (Grant 1962) and was a constituent
of the insecticide preparation used by the
patients described by Campbell (1952). The in-
secticide under question here contains both
these chemicals.
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