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Pupil-Sparing Third Nerve Palsy Due to Diabetes Mellitus:

Abstract

The symptoms and diagnosis of di-
abetic oculomotor ophthalmoplegia
are examined in a case study. The
patient had a right ptosis with di-
plopia and paresis of all muscles sub-
served by the oculomotor nerve. Tests
for diabetes were positive and patient
was placed on therapy to control dia-
betes, with resolution of palsy three
months after initiation of treatiment.

Diabetic ophthalmoplegia is a
form of ischemic neuropathy that
could be elicited from metabolic or
vasculor causes. Differential diag-
nosis is essential to rule out aneu-
rvsms and myasthenia gravis. The
cardinal sign of diabetic palsy s the
sparing of pupillary function. The
case points out the importance of a
careful case history to determine the
cause of the condition.

Abrégé

Les symptomes et le diagnostic
d’une paralysie du nerf oculomoteur
causée par une diabéte, sont misent
de l'avant par U'entremise d'une his-
toire de cas. Le patient manifestait un
ptose de l'ocil droit, une diplopie et
une paralysie de tous les muscles par
le nerf oculomoteur. Une diagnosti-
que de diabéte fi faile et le traitement
préscrit — trois mois plus tard la pa-
ralysie avait disparu.

Ophthalmoplegia of the extraocu-
lar muscles can be caused by a vari-
ety of factors. Inflammatory disease,
tumour, thrombosis, arteriovenous
fistula, diabetes, and an aneurysm at
the cavernous sinus can all elicit an
ophthalmoplegia.! Of these, diabe-
tes and aneurysm are the predomi-

* Optometry Student, Third Professional
Year, School of Optometry, University of
Waterloo, Waterloo, Ontario

September/septembre 1981

Gordon E. Searles*

nant causes of most ophthalmo-
plegias. Due to the great number of
diabetics in the population, the eye
care practitioner may observe a
number of cases of diabetic ophthal-
moplegia, and the recognition of the
cardinal signs is necessary for per-
forming a differential diagnosis.

Case History

An 85 year old North American
Indian male was examined and indi-
cated a right full ptosis. Upon rais-
ing the lid, a laterial squint was
realized in the primary position (fig-
ure 1). The patient described a di-

Figure 1: 85 vear old male exhibiting
a full ptosis of the right
evelid.

plopia immediately preceding the
onset of the ptosis. A test of ocular
motility demonstrated an inability
to adduct, elevate, depress, and a
slight intorsion was observed when
the patient looked to the inferior left
(figure 2). It was apparent that the
left lateral rectus and superior
oblique muscles were relatively nor-
mal in function. Pupillary examina-
tion showed normal responses and
he had a pupil-sparing third nerve
palsy. Tests for diabetes were per-
formed by an ophthalmologist. and
the glucose tolerance test indicated
420 mg/100 ml. The normal limits for
a patient of this age would be 160
mg/100 ml.2 The patient was then

put on a carefully regulated diet for
the control of the blood glucose
level. Immediate improvement of
the ophthalmoplegia was observed
within 48 hours after start of treat-
ment in the hospital. After 3
months, the etfects of the ophthal-
moplegia were completely resolved.

Discussion

Diabetic ophthalmoplegia is a
form of peripheral diabetic neuropa-
thy of the extraocular muscles sub-
served by one of the cranial nerves.
Specifically, the mechanism of dia-
betic neuropathy involves segmental
injury to nerves, associated with
focal demyelination of Schwann cell
degeneration with minimal axonal
degeneration. The types of neurons
affected can be sensory, motor, or
those of the autonomic nervous sys-
tem. The most common ocular invol-
vement includes the abducens nerve,
with the oculomotor cranial nerve to
a lesser extent. The specific symp-
toms are pain to the involved eye and
area, sensory loss and motor weak-
ness or loss of function of the motor
and sympathetic innervation.3

The lesion is caused by the isch-
emia of the neurons when the intran-
eural arteries in the region of the
intracavernous or subarachnoid seg-
ment are affected by the diabetic
complications.! The effect may be
metabolic, via the sorbitol pathway,
or vascular.# In the case of diabetic
ophthalmoplegia, the prognosis is
usually good, with the resolution and
normal function within 3 months, as
the axonal regeneration occurs.!
Damage to the neurons by metabolic
changes usually has the better prog-
nosis, since it is potentially reversi-
ble. whereas the effects of vascular
change are not reversible. Also, the
condition may be recurrent, affecting
the same or other nerves.!
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Figure 2: (centre) Patient with lid re-
tracted in the primary posi-
tion. Surrounding views of
eye positions while directed
into the various positions
of gaze. Note the absence
of sursumduction, adduc-
tion, and deorsumduction
of the right eye. Although
not obvious in the views, a
slight intorsion of the right
eye was observed when the
view was directed to the in-
ferior left.

A patient with oculomotor oph-
thalmoplegia may present signs and
symptoms of ptosis; a lateral squint
due to loss of muscles served by the
oculomotor nerve; a normal pupil re-
flex, direct, consensual and near; and
a possible exophalmos since the ex-
traocular muscles are relaxed.5
Duke-Elder also suggests the pos-
sibility of accommodative deficiency
due to a paresis of the ciliaris mus-
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cle,® amblyopic pupillary paresis.’
atypical (non-syphilitic) Argyll
Robertson pupil,8 and a tonohaptic
reaction.® Similarly, a patient with
abducens ophthalmoplegia will ex-
hibit an inability to abduct. Diabetic
ophthalmoplegia has a very charac-
teristic sign in that associated with the
motor weakness, there is no loss of
pupillary function. This sparing is be-
lieved to be due to the noninvolve-
ment of the circumferential portion
of the nerve with the ischemia.l0
Differential diagnosis of the con-
dition is required to determine cor-
rect treatment. The ophthalmoplegia
as noted before, can be elicited by
many causes, but a close observation
aof signs and symptoms will provide
proper guidance. The cardinal sign of
the condition is the degree of pupill-
ary activity. An aneurysm would be
indicated if a diminished pupillary re-
action was also observed with the
motor weakness. Confirmation
would be found in the results of a

carotid angiogram.!! Conversely, the
absence of pupillary involvement
should be an indication of diabetic
involvement. It should be noted that
the presence of overt diabetes need
not be indicated, and that the oph-
thalmoplegia may be the primary
symptom of the diabetic condition. A
3-hour or 5-hour glucose tolerance

test should indicate if diabetes is
present. Caird and his co-workers

carefully note that if diabetic invol-
vement is at all suspect, then carotid
angiography should be deferred un-
til the diabetic suspicion is
discounted.!?

One further possibility in the pre-
sence of a pupil-sparing ophthalmo-
plegia should be made to rule out
the presence of myasthenia gravis.!
A close investigation as to the time
and periods of onset of the ophthal-
moplegia would be indicative.

cont’d on pg. 111
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Treatment of the ophthalmo-
plegia depends on the cause. Dia-
betic ophthalmoplegia can be ade-
quately controlled by the proper
regulation of the diabetes, depend-
ing on the age and condition of the
patient. As noted before, the con-
dition normally is self-limiting and
resolution normally occurs after
three months.

Conclusion

The important signs to note are
the weakness of all structures sup-
plied by the oculomotor nerve with
pupillary sparing. Usually in the
case of an aneurysm, the pupil re-
flexes would be involved, but their
absence does not rule it out. Also, a
blood glucose tolerance test is easier
to perform and less dangerous for
the patient than carotid angiogra-
phy. It must be carefully noted in the

history whether the patient has a
predeliction towards diabetes, since
the ophthalmoplegia may be the first
indication of the condition. Also,
myasthenia gravis should be part of
the differential diagnosis if the
glucose tolerance test results are in-
conclusive. Careful examination
and scrutinous history taking will
aid with the proper diagnosis.
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— Press Home the Issue
Before the House Reconvenes

ACT NOW!

ENSURE OPTOMETRY
IS HEARD ON THE HILL

Contact your Member of Parliament

Send a letter of concern to the Minister of
1/ the Department of National Defence
re: Use of Ophthalmic Technicians

2/ the Department of External Affairs
re: Passport Guarantor Status
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