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BINOCULAR DIPLOPIA DUE TO FAILURE OF CONVERGENCE

This diagnosis should be made with a great deal of
caution, since the amplitude of convergence normally
depends on numerous factors, including the effort of the
patient, the presence of binocular vision, the visual acuity
in each eye, and the refractive status of the eye, and the
attention value of the object used to elicit convergence.
An abnormality in any of these may produce an apparent
decrease or absence of convergence. A failure of con
vergence on functional grounds should not be confused
with a true paralysis of convergence caused by organic
disease. Suggestive of a true paralysis is a history of a
sudden onset of diplopia in the presence of a known intra
cranial lesion and a constancy of the findings on successive
trials.

With simple paralysis of convergence, either eye may
be rotated inward to the full extent with conjugate lateral
movements showing that there is no true paralysis of the
internal recti. While disturbance of convergence occurs
with occipital lesions, it is with lesions from the region
of the superior coUiculi that paralysis of convergence
occurs characteristically. Aside from discrete lesions in
this region, such as tumours or aneurysms, diffuse lesions
:such as occur with encephalitis, multiple sclerosis,

Parkinson's disease and vascular lesions also cause a
paralysis of convergence.
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SUMMARY

The value of plain films and special procedures in ophthal
-mic radiodiagnosis is discussed. Particular reference to the
·common problem of proptosis has been made. Lack of
space has prevented the actual X-ray demonstration of
many of the lesions which may be seen on plain films.

There are so many structures related to the orbit that
neurologists, ENT specialists, paediatricians and plastic

'surgeons may be concerned in a vast array of conditions
varying from trauma to congenital malformations.

It may be that many ophthalmologists do not realize
the potentialities in radiology as applied to their field.
Plain films of various views of the orbit and related
structures may be diagnostic, but alternative techniques
may be required. These include screening by television
(especially in the case of small children), tomography,

·dacryocystography, orbitography, venography and arterio
graphy.

Localization of opaque foreign bodies is done by means
·of straight films of the orbits and further views on move
ment of the eyeball. This enables one to say whether the
foreign body is within the eye or not. For more definite

'localization the Sweets method is used. In unco-operative
-or young patients this is impractical and television screen
ing may be of help.

Investigation for localization of a block in the naso
lacrimal system is by means of a dacryocystogram. Con
trast is injected into the lower punctum on the affected
side, or if necessary, into the upper punctum. Fig. 1 d€mon
strates a block at the level of the lower part of the
nasolacrimal sac.

Fig. 1. Dacryocystogram showing a block at the lOWer
aspect of the nasolacrimal sac.

Fractures involving the orbit can often be seen on plain
films. Fractures occur most commonly in the weakest
area, which is the floor of the orbit. However, better
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definition can be obtained by tomography (Fig. 2). This
is particularly useful if a blow-out fracture is suspected

Fig. 2. Tomography demonstrating a fracture of the left
orbital floor.

when a patient presents after trauma with a squint or
enophthalmos. This may be associated with a fine fracture
nipping orbital muscles within it. If the examination is
left too long a thin linear fracture may have healed, and
cannot be demonstrated.

If an intra-orbital mass or tumour of the optic nerve
is suspected, orbital pneumatography can be done. About
15 mI of air is injected percutaneously through the
temporal part of the lower lid with the straight needle
directed medially, upwards and backwards towards the
posterior part of the eyeball. Positive-contrast orbito
graphy has the disadvantage of giving rise to serious
immediate and late complications.

PROPTOSIS

Causes of Proptosis
Proptosis is a common cause for referring a patient to

a Radiological Department. Some aspects in diagnosis
(excluding those. due to endocrine causes) wiII be dis
cussed. A recent paper by L1oyd' presented the causes
of proptosis in 212 patients (Table I).

If proptosis following Injury or cellulitis is excluded.
the causes can be grouped as follows:

(a) Intracranial lesions.
(b) Lesions of the sinuses or nasopharynx.
(c) Intra-orbital lesions.
Suspected intracranial lesions can be diagnosed on the

plain films or by carotid angiography. If these investiga
tions are negative then an intracranial cause for the
proptosis is unlikely.

Lesions of the sinuses or nasopharynx can nearly
always be diagnosed on plain films (and tomography if
necessary) (Fig. 3).

Fig. 3. Proptosis of left eye due to a fromo-ethmoid
mucocele.

The most difficult group are the intra-orbital lesions, with
their diagnosis on plain films, tomography, contrast orbito
graphy, carotid angiography and orbital venography.

Plain Film Changes
L1oyd' also gave a classification of the plain film changes

to be seen (Table 11).

TABLE 11. PLAI ' FILM CHANGES

I. Eniargement of the orbit: A-Local
B-General

2. Bone destruction: A-Localized. clear-cut
B-Diffuse osteolysis

_'. Increased bone densitv
4. Calcification .
5. Enlargement of the superior orbital fissure
6. Enlargement of the optic foramen

TABLE I. CAUSES OF PROPTOSI5*

Endocrine ..
Trauma and retro-orbital haematoma
Orbital celluli tis
Intracranial lesions
Lesions originating in the nasopharynx or

paranasal sinuses
Intra-orbital lesions
Miscellaneous . . . . . .
Patients not yet diagnosed; defaulted or in

which no final diagnosis was achieved

Total

'From Lloyd.'

No. of
cases

46
17
7

16

33
37
15

41

212

Enlargement of the orbit. A local enlargement of the
orbit usually results from a lesion outside the muscle cone
and indents the orbital wall. Any mass could do this if it
were prest.nt for long enough, but in L1oyd's series a
benign growth of the lacrimal gland was the commonest
cause. Generalized enlargement of the orbit is seen in long
standing lesions causing a raised intra-orbital pressure.
similar to intracranial lesions resulting in a raised intra
cranial pressure. One of the earliest changes is depression
of the floor of the orbit below the infra-orbital margin.

Oblique and transverse measurements are of little value
as exact reference points are not easy to determine; but
the heights of the orbit are relatively easy to compare.
This measurement is taken from the highest point on the
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roof of the orbit to the lowest part of the floor, ignoring
the infra-orbital margin. From these measurements Lloyd'
concluded that there is no increase in height in unilateral
exophthalmos of endocrinal origin; but any increase in
height of 2 mm or more indicates an intra-orbital, space
occupying mass.

Bone destruction. Localized bone destruction with a
clear-cut margin may indicate an intra-orbital dermoid or
epidermoid.

Diffuse bone destruction is usually due to neoplastic
invasion of the orbital bones from direct spread (e.g.
lacrimal gland neoplasm) or invasion by tumours from
sinuses or nasopharynx; but metastases from distant sites
may occur.

Increased bone density. Associated with unilateral prop
tosis, this can be due to fibrous dysplasia, chronic osteitis,
meningioma of the lesser wing of the sphenoid or osteo
plastic secondaries from distant sites. This last group can
be resolved by skeletal survey.

Intra-orbital calcification. Intra-orbital calcification asso
ciated with exophthalmos may be due to phleboliths which
are often associated with varices. Phleboliths can also
occur in the cavernous spaces of haemangiomata.

Enlargement of the superior orbital fissure. Proptosis
with enlargement of the superior orbital fissure has been
seen due to neurofibromatosis, infraclinoid aneurysm of
the carotid artery and cavernous haemangioma.

Enlargement of the optic foramen. There is a variation
in the shapes of normal optic foramina, even in the
same patient. At birth the diameter is about 4 mm.' It
increases to 5 mm at 6 months and is adult-size (5t - 6 mm)
at 5 years. Unilateral enlargement of the optic foramen
per se is usually due to tumours of the optic nerve.

Arteriography
Carotid arteriography is a most useful procedure in that

it provides information not only in local orbital conditions,
but also in those intracranial and cerebrovascular lesions
in which the signs are primarily or predominantly related
to the eye. As many as 10% of individuals with intra
cranial tumours may present to the oculist or ophthal
mologist with defective vision, double vision, headache
or protrusion of one or both eyes.' Carotid arteriography
is indicated in most cases of proptosis in which the cause
is not evident clinically or on plain X-rays.

Technique. To obtain optimum information from this
investigation when an orbital abnormality is suspected,
the standard frontal and lateral views are supplemented by
a modified axial view and by lateral macro-arteriography.
The technique and value of these additional views are fully
discussed by LIoyd.'

Subtraction greatly enhances the diagnostic value of
these films and is considered essential for the recognition
of smaller branches of the ophthalmic artery and lesser
degrees of a tumour circulation. The ophthalmic artery
can be demonstrated in virtually 100% of cases' but the
degree of visualization varies. Elective internal-carotid
injection and rapid serial films improve visualization' as
do subtraction studies.

Anatomy. The anatomy and angiographic anatomy of
the ophthalmic artery have been well described!"'" It
should be noted that there is a considerable normal
variation in position, branching and size of the ophthalmic

artery which limits the value of ophthalmic arteriography
in localizing small masses.'· It is also difficult to identify
individual branches of the ophthalmic artery. The vascular
plexus in the choroid can often be recognized as a sharp
curvilinear crescent-and marks the posterior aspect of
the globe.

Diagnosis. The conditions which may be diagnosed by
arteriography may be grouped as follows:

(a) Orbital lesions. Orbital tumours may show enlarge
ment, occlusion or displacement of the ophthalmic artery
and/ or a pathological circulation. As regards displace
ment, this may be difficult to evaluate for the artery pursues
a somewhat tortuous course to accommodate eyeball
movement, so that displacement must be reasonably pro
nounced to be significant.' The pathology of a tumour
may sometimes be deduced from the nature and pattern
of the tumour circulation. 11 Ophthalmic artery aneurysms,
although uncommon, are readily shown by arteriography.

(b) Intracranial masses. Virtually any intracranial mass
may present with eye signs. Periorbital meningiomas (which
often derive part of their blood supply from branches of
the ophthalmic artery) and parasellar tumours, which are
perhaps better diagnosed by air-encephalography, are
examples of intracranial tumours which produce proptosis.

(c) Cerebrovascular lesions. Lesions causing eye signs
demonstrable by carotid arteriography include aneurysms
(infraclinoid aneurysms are a not uncommon cause of
proptosis), caroticocavernous fistulae and occlusions of
both the internal carotid artery and its intracranial
branches and the vertebrobasilar system. Non-occlusive
cerebrovascular disease (i.e. atheromatous degeneration)
may also present with eye signs.

Orbital Phlebography
This examination has gained in popularity in the past

few years; it has the advantage of ease of technique and
virtually no risk. The technique and anatomy have been
well covered in recent articles."·13 The greatest difficulty is
the frequency with which non-filling of the affected side
occurs and this, of course, vitiates the procedure. To over
come this a more forceful injection of a larger amount of
contrast has been recommended,' but this has seldom been
successful in our hands. We have tried diverting the con
trast to the affected side by appropriate compression
(over the glabella) but this also has not always been
satisfactory. On the lateral series the two superior ophthal
mic veins overlap, and for this reason Lloyd' has sub
stituted a modified axial view for the lateral film. However,
the lateral view can be of value in showing asynchronous
filling or displacement, and so we have retained this view.
and circumvent overlap by moving the patient to a slightly
oblique position. Alternatively suitable compression allows
unilateral filling on occasions.

Phlebography is of value: (i) in demonstrating venous
orbital lesions-varices, venous haemangiomas and ophthal
mic vein thrombosis, and (in in the investigation of orbital
masses and unilateral proptosis. A striking example of the
value of phlebography in a case of benign neurofibromato
sis is shown in Fig. 4.

Pneumo-encephalography
Tn children with diminished VISion and optic atrophy,

arteriography is of less value than air-encephalography, as

I

I,
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Fig. 4. Extensive venous abnormality in case of benign
neurofibromatosis.

vascular malformations and perisellar aneurysms are not
common causes of these lesions in this age-group. The
value of air-encephalography in detecting ventricular
dilation and suprasellar lesions is undoubted. Sellar and
parasellar lesions may present on the plain films but air
encephalography may fully demonstrate such lesions as.
optic glioma, craniopharyngioma, solid third ventricle
gliomas, suprasellar dermoids, teratomas, and chromo
phobe adenomas.
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REPRESENTATIONS TO THE NEXT REMUNERATION
COMMISSION

The Committee appointed to prepare the representations to
the next Remuneration Commission consulted with the various
Groups within the Medical Association during the latter part
of 1970. The Committee decided that instead of conducting a
relatively superficial survey in breadth of all practitioners in
a particular Group they would rather conduct a survey in
depth (i.e. in detail) of a scientifically selected random sample
of practitioners in each Group. In this way accurate infor
mation will be obtained regarding hours of practice and
workload.

It was originally intended to carry out this survey during
March 1971 but owing to the slow response of many Groups
to the Committee's requests for assistance in drawing up the
necessary questionnaires, it has become necessary to postpone
the survey. The survey will now be conducted during the
period I - 14 June.

In the meantime instructions h:lVe been sent to the Secre
tar:es of Groups to indicate what steps they are to take to
assist the He:id Office of the Medical Association in connection
with this survey in depth. They are urgently requested to
respond to any letters from Head Office as soon as. possible.
Further instructions will follow as soon as the details of the
exact procedure have been finalized.

INLlGTINGSLEER

VERTOit AAN DIE VOLGENDE VERGOEDINGS
KOMMISSIE

Die Komitee wat aangestel is om die vertoe voor te beTei wat
aan die volgende Vergoedingskommissie voorgele gaan word
het aan die einde van 1970 met die verskeie Groepe binne die
Mediese Vereniging samesprekings gehou. Daar is toe besluit
dat die Komitee in plaas van 'n betreklik oppervlakkige
breedte-ondersoek van al die praktisyns in 'n besondere Groep,
liewers 'n diepte-ondersoek sou doen (d.w.s. in besonderhede)
van 'n wetenskaplik gekose steekproefgroep van praktisyns in
elke Groep. Sodoende sal akkurate inligting verkry kan word
ten opsigte van werksure in die praktyk en die werkbelading.

Die oorspronklike doel was om hierdie ondersoek gedurende
Maart 1971 te laat plaasvind, maar weens die swak reaksie
van Groe"~ op die Komitee se versoeke om bystand om die
nodige vraelyste op te stel. het dit nodig geword om die
ondersoek uit te stel. Die ondersoek sal nou gedoen word
oor 'n tydperk wat strek van I tot 14 Junie.

Intussen is instruksies aan die Sekretarisse van Groepe ge
stuur om aan te dui watter stappe hulle moet doen om die
Hoofkantoor van die Mediese Vereniging behulpsaam te wees
in verband met hierdie diepte-ondersoek. Hulle word dringend
versoek om so gou moontlik op eruge korrespondensie vanaf
Hoofkantoor te reageer. Verdere instruksies sal aangestuur
word sodra die besonderhede van die presiese prosedure vas
gestel is.

J. W. Esterhuizen
Inligringsbeampte




