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PRESENT STATUS OF PHYSIOTHERAPY
IN OCULAR DISEASE*

BY

P. D. TREVOR-ROPER
Moorfields, Westminster, and Central Eye Hospital, London

IN the harvest of recent advances in ocular therapy, the role of
physiotherapy may seem rather unadventurous and retrospective
a subject, but perhaps at this stage it will be found profitable to
assess the extent of that territory in which there are still no more
worthy competitors.

Apart from the use of exercises and massage, for which there is
normally little occasion in ophthalmology, and the bordering
territories of occupational therapy and household remedies, which
are doubtfully within its scope, physiotherapy entails the use of
radiant and electrical energy. The former legitimately should
embrace x rays as well as ultra-violet and infra-red rays, but although
these have considerable importance in ophthalmology, they are
conventionally claimed by the departments of radiotherapy, and will
here be omitted from discussion.

ACTINOTHERAPY

ULTRA-VIOLET RADIATION.-This can be obtained either by heating
an object to a sufficiently high temperature (about 10,0000 C.), as in
the emission from the sun or from the terminals of the carbon-arc
lamp, or by the luminescence of certain gases which give radiation of
appropriate wave-lengths, as in the mercury-vapour lamp.

General
Administration.-General ultra-violet light was formerly administered

according to the Rollier method, a quarter of the body surface being
exposed each time and the length of exposure being gradually increased
while distance from the lamp was decreased according to a familiar
schedule, each area of the skin being irradiated at 10-day intervals.
Latterly it has been the practice to expose the whole body surface at each
sitting, since in the absence of active tuberculosis such carefully controlled
dosage was not thought to be necessary, and no untoward results have
occurred.

*Rceived for publication July 3, 1951.
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P. D. TREVOR-ROPER

Tissue E4fects. These are variously described: metabolism is stimulated,
the blood haemoglobin and calcium content as well as its bactericidal
power are increased, and there is great psychological benefit, particularly
since pallor and hypochondriasis so often co-exist. In addition, of course,
there is the specific effect in metabolizing vitamin D.

Indications. In ophthalmology general ultra-violet irradiation is used
as follows:

(1) in ophthalmic foci of recurrent infections-principally styes,
(2) in ophthalmic allergy from constitutional disease principally phlyctenular

disease,
(3) in any chronic eye disease particularly uveitis-as a general metabolic

stimulant analogous to protein shock therapy.
Con1trai-iclicatios.- These may be listed thus:
Pyrexia
Menstruation (excluded by routine enquiry)
Active pulmonary tuberculosis (attempted exclusion by routine chest examination)
Dirt (formerly this was so often apparent that a shower was installed in the

department, but personal cleanliness now appears to be the rule)
Hypersensitivity (attempted exclusion by enquiry of previous effects of sunlight,
and antagonization if the irradiation has been performed by an immediate
inifr-a-red exposure).

TABLE I
CASES TREATED WITH GENERAL ULTRA-VIOI ET LIGHT DURING 1950

( ases Results

1:Discalsc Total ISQ

Eyclidis (stye) ... .. ... 9 4 4

Phlyctenular kerato-conjunctivitis ... 4 2 1

PunLtct itc ..... ... . .. 2 11--
Keratitis

Profunda ... ... ... 5 3

Episcleritis ... ... ... ... 6 3 3

Uveitis ... ... ... ... ... 3 1 1

Total ... ... ... ... 29 1 0 14 1

The results of treatment in 1950 can only crudely be ascertained
from the record-sheets; they are indicated in Table I according to
the number of each clinical group which remained unimproved
(l.S.Q.), slightly improved (" +") or considerably improved

(X). In a few cases no result could be quoted as the patient
did not attend again.

Results.-In 1950 only 29 cases were so treated at Moorfields, in
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PHYSIOTHERAPY IN OCULAR DISEASE

contrast with four times this number in 1932 (Law, 1934). The relative
paucity of cases gives a fair indication of the value of this treatment.
This decline in numbers may be attributed partly to the evolution of more
specific forms of ophthalmic treatment and partly to the increasing
scepticism of the moderns who tend to mistrust all " tonics" where
the psychological factor is large and uncertain. Thus, in 1932, the
commonest indication was phlyctenular disease which is now rare in
England, both because of improved living conditions in the lower income
groups and because of other more rational treatments due to a clearer know-
ledge of its aetiology. Next in Law's series came a conglomerate group of
keratites and then a mass of iridocyclites, in whom at that time a tuber-
culous origin was generally assumed and ultra-violet light given
accordingly. The only other large group was that of the blepharo-
conjunctivites, including recurrent styes. The former are now so readily
relieved by penicillin that the latter now furnish the commonest present
indication for general ultra-violet therapy. Otherwise there remain a few
episclerites and deep keratites, chiefly on account of their obscure
aetiology and reluctance to respond to the readier methods of treatment.

Conclusions.-The broad conclusions of Law (1934) were that while
general ultra-violet light ' benefited phlyctenular disease, blepharitis and
iritis, its value with the other cases was very doubtful'. The results of the
treatment given in 1950 are necessarily too few to allow any positive
deductions, but, since better treatments have now been found, at any
rate for phlyctens and blepharitis, one can only add that its value in
the other conditions remains doubtful.

Local
Ultra-violet light has a more specialized local use in ophthalmology,

and, because of the greater technical difficulty of administering it and the
greater risks involved, has enjoyed a much more restricted popularity.

Administration.-It may be administered to cornea or conjunctiva
simply by screening an ordinary mercury-vapour lamp, leaving only an
aperture of the size of the area to be treated; alternatively, the filament of
a Gullstrand slit-lamp may be replaced by a small mercury-vapour lamp,
with quartz replacing glass in the condensing lenses and the head-rest
being utilized for the patient, which allows more accurate focusing on an
affected cornea; the ' Kromayer' water-cooled local applicator is also
very suitable for eye treatments.

Tissue Effects.-The rays below 3,000 Angstrom units (abiotic rays) are
increasingly necrotic to corneal and conjunctival epithelia; after a latent
period of about 6 hours, oedema and congestion, associated micros-
copically with nuclear degeneration, and clinically with pain and
photophobia, are manifest.

Between 3,000 and 4,000 Angstro$m units (biotic rays) where visible
light begins, the rays are non-lethal, and their effect is principally thermal
with consequent metabolic stimulation, vasodilatation, and mild analgesia.
If a purely thermal effect is required, a Wood's filter can be inserted to
exclude the abiotic rays (Duke-Elder, 1928).
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Dosage.-For skin treatment, a third-degree ' burn' is usually given as
a stimulating dose, and a suberythema dose for sedation; the same
lengths of exposure normally apply for equivalent effects on the conjunctiva
(mucous membranes normally require 1 1 times the skin dose for an
equivalent effect), and half that length of time is normally used for corneal
exposures. In practice, 2 min. increasing to 4 min. are normally given
for corneal exposures, and this is multiplied by 1 1 or 2 if at 450 or 600 to
the vertical axis.
The rays are passed obliquely to the cornea in order to avoid striking

the lens (where possible, a miotic pupil is also preferred for this reason),
but in fact the danger of thus evoking a cataract is very slight.*
The use of fluorescein as a sensitizer is not encouraged in the eve owing

to its tendency to cause thrombosis, and to the fact that its prolongation
of the actinic effect on the lens is uncertain.

Indications.-These are as follows:
(1) Conjunctiva.-The abiotic rays can be used to clear the desquamating epithelial

cells with their bacterial content from an indolent ulcerative blepharitis, and to sterilize
a conjunctiva before cataract operation, especially where pathogenic bacteria were
repeatedly found on culture in spite of routine antiseptic treatments; as such
sterilization cannot be attained without causing an intense tissue reaction, this latter
rather than the abiotic rays may be responsible for any bactericidal effect. The newer
forms of chemotherapy have rendered both of these uses largely obsolete.
The biotic rays may be more profitably used in any very chronic congestive

conjunctivitis including lupus and trachoma.
(2) Cornea.-Both abiotic and biotic rays may be used for various superficial

keratites, the former as cauterizing agents after the manner of carbolic or trichloracetic
acid, and the latter to stimulate the indifferent corneal lymph flow. The corneal tissue
is impenetrable to rays below 2,950 A.U., but longer rays penetrate in increasing amounts
up to the commencement of visible light. Thus deeper corneal structures are
adequately reached only by the longer thermal rays whose therapeutic effect is minimal,
and the cauterizing effect of the abiotic rays is confined to such superficial conditions
as dendritic ulcers, quite apart from the fact that Duke-Elder (1928) has shown that
the comeal tissues themselves protect bacteria from injury by such rays. Complete
absorption by the lens with consequent risk of producing cataract is found only in the
shortest of those rays that can traverse the cornea-2,950 to 3,200 A.U.

(3) Nodules ofEpiscleritis.-These have been treated with biotic rays, although other
methods of heating are usually more convenient.

(4) Tuberculous Nodules on the Iris.-It has been suggested that these might also be
amenable, but as the pigment cells convert even abiotic rays into heat, this seems
improbable.

(5) Adjacent Inflammations.-These have also been alleged to be improved by the
reflex vasodilatation which follows the liberation of histamine after irradiation of the
superjacent skin; dacryocystitis is said particularly to benefit in this way, and such
treatment may be given as a prophylactic before cataract extraction where mild
infection of the lacrimal sac is suspected (Bauwens, 1934).

(6) Herpes Frontalis.-Pain may be relieved and healing expedited by local
irradiation of the vesicated area.

*It is attested clinically only by two doubtful cases.
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PHYSIOTHERAPY IN OCULAR DISEASE

Results.-The records again show a fairly steady decline in the number
of cases referred for local ultra-violet radiation, and this, too, is largely
attributable to improved and more direct therapeutic methods particularly
in the treatment of corneal ulceration.
From an assay of cases treated at Moorfields in 1932, Law (1934)

concluded that " local ultra-violet light had little bactericidal effect, but
that the corneal scar, although not less dense than otherwise, was more
stable and less liable to break down ", hence its occasional use in recurrent
abrasion, but only a very large series could ever substantiate this. In my
limited experience the greatest value of ultra-violet light, local or general,
is to be found in herpes ophthalmicus in promoting the relief of pain and
the healing of the skin lesion (Table II). On the eye itself, local ultra-
violet therapy has little advantage over the more convenient clinical
treatments available.

TABLE II
CASES TREATED WITH LOCAL ULTRA-VIOLET LIGHT DURING 1950

Cases Results

Disease Total ISQ + + +

C Vernal ... ... 1 1
Conjunctivitisd

Granulation . 1 - 1 -

(Ulcer... ... ... 3 1 2 -

Keratitis ... Punctate ... ... 1 - 1_

Recurrent abrasion ... 1 1

Herpes frontalis ... ... ... 3 l1 2

Total ... ... ... ... 10 2 6 2

INFRA-RED RADIATION.-This has little application in ophthalmology:
it causes heating of the tissues, more penetrating than surface heaters,
but lest than diathermy, and as such it is sometimes convenient for
ward treatments, since the hand infra-red lamp is less cumbrous to
carry and apply than the diathermy machine. It has certain
notorious ill-effects on the eye that discourage its use.

ULTRA-SONIC THERAPY.-As a further, and largely unexplored, form
of radiational therapy, ultra-sonic applications have been used as
metabolic stimulants in removing the vitreous opacities after
haemorrhage and in promoting resolution of chalazia (Badtke, 1949).
The principal objection is the risk of causing the concussion cataract
which has been observed to follow such treatment in experimental
animals; and since the physiological effects are apparently due to
the heat generated, the established methods are normally preferred
even where ultra-sonic generators are available.
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ELECTROTHERAPY

LOW-VOLTAGE THERAPY.-This may be used to kill cells, stimulate
nerves, or transfer ions.
Electrolysis
The passage of a current (about 2 milliamps) from a small active

electrode to a large indifferent electrode elsewhere on the body is a familiar
method of destroying the follicles of ingrowing eyelashes, and historically
for detached retinae, but xanthelasmata, iris cysts, angiomata, etc., are
also amenable. The positive pole is generally preferred in the latter
group because of its coagulative effect.

Galvanism
This is alleged to relieve pain and blepharospasm.

Faradism
Muscles that are mechanically embarrassed but with unimpaired

nerve-supply may be exercised by means of Faradic current. The move-
ments of a Cutler's implant or of an oedematous levator palpebrae muscle
after ptosis operation may be facilitated.

lontophoresis
Ions may be readily repelled from the appropriate pole into any of the

superficial ocular tissues in concentrations considerably greater than those
that result from normal diffusion.

Administration.-An eye-bath is filled with a solution of the ion in
question (at normal therapeutic concentrations) and the active terminal
is passed into the solution. For topical application, various devices are
available by which the electrolyte may make contact with a particular
area (e.g., an ulcer or nebula), but their use is rarely justified in view of the
awkwardness of administration and the extra distress occasioned to an
eye that is already painful. Where the eye is extremely irritable, drops
may be inserted and a pack (soaked also in the electrolyte) applied to the
closed lids; this method also applies where calcium ions are being given
for the relief of pain and blepharospasm. The source of current may be a
battery or filtered mains, 1 to 2 milliamps being applied for 2 to 5 min.,
a stronger dosage being legitimate if the lids are closed; platinum
electrodes are preferred although zinc electrodes may be used for zinc
ionization. Catalysts are rarely used in ophthalmic treatments. The
subject has been extensively considered in the literature of the past 20 years
(Karbowski, 1939).

Tissue Effects.-Iontophoresis is of particular value in promoting the
following tissue effects:

(a) As an astringent, zinc will often give relief in any indolent inflammation-
blepharitis, conjunctivitis, or keratitis, especially when oedema is prominent. In the
conjunctiva, the zinc ions are soon swept away by the copious blood flow, but the
sluggish circulation of fluids in the cornea gives a prolonged effect, and catarrhal or
serpiginous ulcers often evidence a striking benefit. Jahnke (1948) has shown that zinc
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PHYSIOTHERAPY IN OCULAR DISEASE

sulphate causes hyperaemia and exudation rather than astringence; he considers that
its value in chronic conjunctivitis is only that of stimulating reactions in depressed
tissues.

(b) The halions can cause sclerosed cells to swell by hydration, and for this reason
iodide iontophoresis has often been given to expedite the dissolution of corneal scars.

(c) Specific effects include the introduction of antibacterial drugs for infective kerato-
conjunctivitis, and the various autonomic drugs.

(d) In painful eyes, especially associated with blepharospasm, calcium ions should
decrease the excitability of nerve-endings, and the anodal current alone has a slight
analgesic effect.

Indications.-The clinical value of iontophoresis in ophthalmology has
been extolled by many and their exaggerated claims carry little conviction
except perhaps to those more impressionable patients to whom they are
still being so widely administered. For instance Fleming (1943) lists a
striking diversity of benefits (" friable scars are made strong ", and the
" dramatic response of tobacco optic neuritis ") that are echoed in other
countries with apparently equal fervour (e.g., Erlanger, 1929, 1936, 1939;
Rochat, 1929), but more restrained views are also available (Law, 1950).
Results.-The effects of the various types of ionization are summarized

in Table III.
(1) ZINC is by a long way the most popular; it will relieve catarrhal

ulcers (which usually respond well to other treatments), and is beneficial
in indolent congestive conjunctivitis as also in trachoma (which we
rarely see in London).

TABLE III
CASES TREATED WITH IONIZATION DURING 1950

Cases Results
Treatment

Disease Total I.S.Q. improved

Simple ulcer 7T 2 4
Dendritic ulcer 5 2 3
Phlyctenular 1 1

Zinc Keratitis Filamentary 1 18 1 -
Rosacea 1 - 1
Superficial punctate 1 1
'Disciform 2 1 1

Sulphacetamide Keratitis Simple ulcer 2} 3 1Disciform 2J 1 -

Keratitis Simple ulcer 3 2
Potassium Iodide Disciform 3 11 1 2

Comeal nebula 5 2 1

Keratitis Herpetic - -
Calcium ~~~~~~Disciform 2Orbital foreign i i -

body

Total ... ... ... ... ... .. 36 114 115
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(2) POTASSIUM IODIDE is theoretically useful, but is becoming historical
now that keratoplasty provides a so much less tedious and doubtful
method of removing nebulae. In passing it may be noted that certain
Russians claim successful treatment of optic atrophy by ionizing iodide
or calcium from the conjunctival sac (Greenberg, 1949).

(3) SPECIFIc AUTONOMIC DRUGS.-Their effects are facilitated, and
have been widely appraised in the literature. Most of the autonomic drugs
lend themselves to ionic transference, in particular it assists atropine to
enforce mydriasis on a reluctant pupil (Rochat, 1929), and has the reverse
effect with miotics in acute glaucoma. Acetyl-choline may be used retro-
bulbarly to antagonize various ischaemic conditions of the retina (retinitis
pigmentosa), choroid (chorio-retinal degenerations), and optic-nerve (retro-
bulbar neuritis, central artery occlusion). Both anatomical and physiological
considerations, however, render these beneficial effects highly suspect,
and Erlanger's method of multiple applications behind the limbus is little
more encouraging. Quinine, salicylate, and other therapeutic agents
have been similarly employed (Erlanger, 1936; Selinger, 1947; Morisot,
1947). In prolonged bacteriostatic concentrations the sulpha derivatives,
especially sulphadiazine and sulphacetamide, have been shown to enter
the anterior chamber thus in up to ten times their normal concentration
after simple diffusion (Boyd, 1942; Sallmann, 1942). Penicillin is less
amenable to ionic transference; some authorities claim success with it,
either alone or in combination with sulphathiazole (Sallmann, 1944), but
Bauwens and Paterson (1951) have shown experimentally that it loses
its efficacy when introduced through the cornea in this way.
The specific autonomic drugs can all be introduced by subconjunctival

injection, and this is the best method for penicillin and the antibiotics
generally. So few ophthalmic infections remain (apart from trachoma,
for which local sulpha-therapy is still the optimum), that this form of
treatment is still to be preferred in very few cases.

(4) CALCIUM.-Though the results are occasionally striking, they are
restricted by the fact that by the time the pain causes the surgeon to
suggest ionic relief, it is often too deeply embedded for any local remedy
to be effective. Calcium ions have been given empirically in iritis as
well as in other more superficial inflammations to reduce the inflammatory
exudate (Huber, 1948).

HIGH-VOLTAGE THERAPY.-The high-frequency alternating current
used avoids any ionization and polarization with coincident tissue
damage and nervous stimulation; its use is widespread and of great
importance in modern ophthalmic therapy. Apart from its
considerable value in operative treatment as a " coagulation " or
" cutting " diathermy, the principal effect of " medical diathermy "

is that of heating the tissues, with the great advantage that the heat
may be concentrated at will in deeper tissues. The side-effects of
the heating are capillary dilatation, leucocytosis, relief of pain, and
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PHYSIOTHERAPY IN OCULAR DISEASE

metabolic stimulation; in addition, there is a lowering of viscosity
which is particularly relevant in the eye (Phillips, 1939; Lloyd, 1939;
Ruedemann and Zeiter, 1940; Law, 1940).
Administration.-The old-fashioned long-wave application with direct

contact of the electrodes on the body has given place, for technical as well
as therapeutic reasons, to increasingly short waves, between 3 and 30 m.
being generally used. 3 m. gives the optimum even temperature of the
whole eye (Meyer-Schwickerath, 1949). They are administered by placing
the body either in a high-frequency condenser field, with large insulated
electrodes facing each other and separated by a few centimetres from the
intervening patient's head, or in a high-frequency electromagnetic field
from an adjacent insulated cable. There is some controversy as to which
machine is preferable, but for the elderly patients that frequent eye
hospitals, the greater ease, safety, and comfort offered by the former
recommend it to the author, in spite of the reasons given by Phillips
(1939) in favour of the cable electrode.

Shorter waves (" microwaves ") are indeed available, at any rate in
America, with wave-lengths of from 30 cm. to 1 cm., and frequencies of
1,000 to 30,000 megacycles per second; these allow still more accurate
localization of the heating, greater rise of temperature in deep structures
relative to the overlying skin, more marked increase in blood-flow in the
tissues affected, and minimal discomfort to the patient (Krusen, 1950).
There are, however, certain risks in applying microwaves to the eye, and
these have so far precluded their use in ophthalmology, since experimentally
cataracts have been caused as well as corneal opacity and mydriasis.
(Daily and others, 1950; Salisbury and others, 1949).

Indications.-These include inflammation of any type or in any site,
but principally the various forms of uveitis (which lend themselves less
readity to other treatments), and congestive glaucoma (especially where
there is pain to be relieved or when the condition is partly due to a raised
viscosity of the aqueous that the diathermy will tend to lower). In
congestive glaucoma, the effect is capricious but it is apparently most
noticeable in the lower frequencies (about 500,000 cycles). Diathermy
is also credited with expediting the clearance of vitreous haemorrhages
(Fahmy and Bishara, 1948), but, since it causes vasodilatation it is
theoretically liable to precipitate further bleeding, and is rarely used in
such cases.

Results.-In Table IV (overleaf) are listed 144 cases treated with
diathermy during a recent period of 10 months. The dosage was 10 min.
daily, except for the acute cases in whom longer treatments were given up
to twice a day for the first week. Treatments were reduced to alternate
days in out-patients usually after the first fortnight according to the
response of the affected eye and to the patient's individual circumstances.
Treatments were rarely continued for than a month.

In the few cases where the course was interrupted or the records were
incomplete, no assessment of the result of treatment is given.

Although the duration of disease was not strikingly abbreviated in
any case in comparison with the average duration encountered with
routine treatment, the three major conditions that were treated in
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592 P. D. TREVOR-ROPER
TABLE IV

CASES TREATED WITH SHORT-WAVE DIATHERMY
DURING TEN MONTHS IN 1950

Cases Results
Average_
Treat-
ments Eye quiet Further

Disease Total per Little deter-
Case 2 4 change iora-

weeks weeks - tion

Dacryocystitis acute 1 4 1 -

episcleritis 9 8 1 4 1
Scleritis tenonitis 1 4 1 - -

stitch abscess 1 4 1 - - -

sclerokeratitis 1 12 _
sclerokeratitis tubercular 2 9 2 - -

simple 7 8 5 1 1
corneal ulcer dendritic 2 11 - - 2

after foreign
bodv 2 7 - 2

Keratitis
phylctenular 2 12 2
herpetic 1 35

Inflam- filamentary I
mation rosacea (type) 5 8 2 1 2

chemical (lime) 1 4 _ _ I
(mustard gas) 5 1

disciform 7 17 - S
interstitial 5 34 1 1 2

to perforating wound 4 5 -2
to perforating intra-ocular

foreign body 4 9 2 2

extraction 22 16 3 5 10 1
Secondarv discission 2 4 2

glaucoma
Uveitis to operation iridectomy 1

trephine 3 5 2 1 -
cvclodialysis 2 14 - 1
diathermyz 1 8

Primars acute 23 10 11 4 7
chronic 3 15

with glaucoma 17 16 1 5 5 2
to uveitis

to coronary sein thrombo-
sis. 2 9

Hyper- Secondarv --

tension CilazLooniat extraction 2 14 - 2
to operation Prezziosi 2 6 - 1

trephine 3 14 - 1 2 2

acute 4 5 - 2 2
Primary chronic 1 3 - - I

statistically significant numbers (primary acute uveitis-23; post-extraction
uveitis-22; uveitis with secondary glaucoma 17) admit some appraisal:

(1) Primary Acute Uveitis. The acute attack is rarely protracted with routine
out-patient treatment (only three were in-patients), and a 50 per cent. recovery in
2 weeks is no particular credit to diathermy. Subsequent relapses were no less common
than in cases not receiving diathermy. In most cases (but with notable exceptions)
the diathermy relieved pain, often for several hours or more, and when relapses did
occur patients usually volunteered a request for more diathermy.

(2) Post-Extraction Uveitis. All eyes that remained unduly red after cataract extrac-
tion normally received diathermy treatment, which in 25 per cent. was continued after the
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PHYSIOTHERAPY IN OCULAR DISEASE

patients' discharge from hospital. Most of these were extracapsular extractions, and the
best response was shown in those with much residual soft lens matter, the latter being
itself partly responsible for the inflammation. Although 50 per cent. of those receiving
treatment did not respond readily, other factors were present in the majority (uveal or
vitreous prolapse, capsular synechia, fistula, etc.). It must be conceded that in many
of the post-operative cases, diathermy was given largely because it was readily available
to such ward patients and because it manifestly helped the morale of those who showed
impatience at a rather slow convalescence.

(3) Glaucoma Secondary to Uveitis (but excluding the acute iritis in which a transient
hypertension is manifest).-In these cases, diathermy probably finds its greatest
application, since besides the analgesic and circulatory-stimulant effects noted as
beneficial in acute uveitis, it causes a decrease in the viscosity of the aqueous and so
facilitates drainage. Such cases can be notoriously intractable and the results of
surgical intervention are often so unsatisfactory that still greater importance is here
attached to the diathermy treatment, so that a 50 per cent. relief in 4 weeks is perhaps
as good as any other form of therapy can anticipate.

From the miscellany of other conditions, few generalizations and
conclusions may safely be drawn. Of the keratites, simple ulcers
responded best but not with greater alacrity than normally follows
adequate treatment, and the relatively large numbers of deep keratitis
and episcleritis, as well as of certain other diseases in the list is more an
indication of their troublesomeness and indolence than of any striking
benefit that diathermy can offer; there is, indeed, a prospect that cortisone
will relieve us of many of these chronic attenders. Subjectively, the relief
from pain, in particular with the episclerites, is often the only justification
for continuing the treatment. This factor necessarily does not admit
an easy clinical assay, but the value of diathermy in this respect is generally
agreed.

EVALUATION

In attempting an evaluation of these forms of treatment, one is
conscious that, with the exception of diathermy, one is framing an
obituary for a distinguished figure who has held the stage for a fair
season, and who may yet be a long time a-dying. These various
ancillary treatments, theoretically sound enough, have never really
proved themselves, partly because of the extra trouble entailed and
partly because the clinical results are not easily assayed. Now, with
the influx of modern treatments which can do so much better what
they try to achieve so laboriously, they still deserve some recognition
as they struggle along in the wake of progress or as the final chapter
in the therapeutic text-book.

All treatments with rays and currents have a certain psychological
value to the impressionable patient, which equally renders them
suspect to the dispassionate oculist; and the very uncertainty of
their effects and the difficulty of assaying statistically their results
commend them even less to his scientific mind. Time is the greatest
and usually the fairest arbiter, and the steady increase in use of
short-wave diathermy along with the gradual decline of the various
other methods, gives the surest indication of their respective values
in the present state of hospital practice.
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P. D. TREVOR-ROPER

SUMMARY

(1) The various methods of physiotherapy used in ophthalmology
are discussed.

(2) The results of treatment with general and local ultra-violet
light, iontophoresis (zinc, iodide, sulphacetamide, calcium), and
short-wave diathermy are tabulated and analysed.

(3) The continued use of these methods in modern ophthalmic
practice is debated.

My thanks are due to Mr. F. W. Law, Surgeon in charge of the physiotherapy
department, to the other surgeons at Moorfields Eye Hospital whose cases have been
included in the above analysis, and to Dr. P. Bauwens, physiotherapist in charge at the
Westminster and Central Eye Hospital for his advice and help.
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