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SQUINTS WITH A VERTICAL DEVIATION 145

non-fixing eye only, and occlusion of the habitually fixing eye brought to
notice the spasm in this other eye, showing that the condition was in fact
bilateral.

Regarding the relative frequency of primary and secondary vertical de-
viations, Urist found in 615 patients with horizontal squint that 79 per cent.
had a vertical component. Of these, 50 per cent. were included in one of his
four groups, that is to say they had a secondary vertical deviation.

METHOD OF CLASSIFICATION

It is necessary to insist on postponing the final classification of any given
case until after a more or less prolonged period of dissociation. In ambly-
opia ex anopsia the fixing eye will be occluded until vision is normal or there
is no further visual progress. Thereafter, or if the squint is alternating, the
occlusion will be transferred from one eye to the other (daily or every 2 days)
during a period of not less than 15 days.

On various occasions an apparently pure horizontal squint has shown a
marked paresis of a vertical muscle after occlusion. :

Case 15, aged 4 yrs, presented with alternating convergent squint since birth. There had
been obstetric trauma with a left brachial paralysis and ecchymosis of the left eye.
Examination disclosed an alternating convergent squint of approximately 25°, without
noticeable hypertropia and normal versions.
Synoptophore : Fixing right eye + 29° L/R 144,
Fixing left eye 4 28° R/L 144,
(double hyperphoria on the synoptophore)

The second examination with atropine cycloplegia showed the same objective findings,
and the synoptophore readings were practically equal.

A dissociation period with alternate occlusion was then ordered and in the third
examination, 14 days later, conditions were much changed.

Apart from the convergent squint the objective examination revealed a frank hyper-

tropia of the right eye when fixing with the left eye, and a hypotropia of the left eye when -

fixing with the right eye. In dextroelevation a marked paresis of the left inferior oblique
was now noted, and the synoptophore readings were also very different.

Synoptophore : Fixing right eye + 30° R/L 244,
Fixing left eye + 33° R/L 264

At other times occlusion shows that an apparently unilateral vertical defect
is really bilateral.

In Case 12 occlusion of the fixing eye demonstrated a synkinetic over-
action of both inferior obliques, secondary to the horizontal squint.

Urist (1953) cited two cases of bilateral paralysis of the superior obliques
in which, before surgery, only one paralysis was apparent with its corre-
sponding torticollis and positive Bielschowsky’s sign. Upon recession of
the spasmodic inferior oblique the defect of that eye disappeared, and the
paralysis of the other superior oblique, hidden until that moment, became
apparent with a change of the torticollis to the other side. After a recession
of the other inferior oblique a perfect result was obtained.

It seems possible that in other similar cases, no matter how obvious an
apparent unilateral defect may appear, it may be possible to demonstrate a
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bilateral condition before surgery with a period of dissociation by alternate
occlusion.

After dissociation the following proceduie is followed in classifying
particular cases. If we find a squint with marked vertical deviation and small
or no horizontal deviation, the vertical deviation will be classified in the group
of primary vertical squints.

The study of ocular versions in the four oblique diagnostic positions,
while demonstrating one or more paresis of the vertical muscles, will permit
the inclusion of the case in one of the four first groups of the classification.

If paresis is not apparent in any of the extra-ocular muscles it will be neces-
sary to find out whether the case is one of concomitant hypertropia (Group 5)
or of dissociated vertical divergence (Group 6).

Our findings are always checked three times before surgery is proposed :
the first examination without and the second with atropine cycloplegia, and
the third after dissociation by occlusion.

Cases wherein a vertical deviation is associated with a pronounced horizontal
deviation are the most complicated. Two possibilities then exist :

(a) that the vertical defect is secondary to the horizontal strabismus (syndromes
of Urist)

(b) that the vertical strabismus is the primary condition, to which was added
(after binocular single vision was broken) a horizontal deviation.

As indicated by Urist the study ot the variations of the horizontal angle of
squint on looking straight up and down is of the greatest importance
in deciding between these two possibilities.

The increase of the angle of squint on downward gaze is not, as it may be
thought, common to all convergent squints. We have studied this matter in
all our patients and have found that in ordinary concomitant squint (without

‘ secondary vertical deviations) either the degree of convergent strabismus is
the same in looking up or down, or it increases only slightly when looking
down.

On the other hand in Urist’s syndromes of Group 1 (esotropia with
bilateral elevation in adduction)there isfrank decrease (oreven disappearance)
of the convergent squint in looking up, and a marked increase when looking
down (Fig. 18). Therefore no diagnostic doubts exist in typical cases.

If in supraversion and infraversion the degree of horizontal strabismus
shows only slight variation or none at all, we discard the possibility that the
vertical deviation is secondary to the horizontal strabismus. The case will
be one of primary vertical defect plus a horizontal deviation. It is then
sufficient to analyse the vertical defect (mentally disregarding horizontal
deviation), following the pattern just studied for a pure vertical squint, in
order to place it in one of the six groups of primary vertical squints.

SURGICAL APPLICATIONS OF THE CLASSIFICATION
It is of great importance to determine whether the vertical deviation 1s
primary or secondary to the horizontal deviation.
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Secondary Vertical Deviation.—In these cases the horizontal squint should be
dealt with first, without touching the vertical muscles. After correction of
the horizontal defect, the secondary vertical deviation often gradually
disappears (Figs. 18 and 20). As indicated by Urist, a hasty operation on
the vertical muscles will provoke their paralysis, adding a paretic primary
hypertropia to a hypertropia that was secondary to the horizontal deviation.

The disappearance of the secondary vertical deviation may take many
months or even 1 or 2 years, as stated by Urist, and therefore no immediate

" results can be expected.

A long period of observation will indicate whether itis necessary to operate
thereafter on the vertical muscles. When the synkinetic overaction of the
inferior obliques has lasted a long time, an irreversible contracture may
develop secondarily, requiring treatment by surgical lengthening of these
muscles.

" Primary Vertical Deviation.—If the vertical defect is of the primary type
(Groups 1 to 4, muscular paresis), the vertical defect must be removed
surgically together with the horizontal deviation.

Burian (1950) states that he has never seen a horizontal deviation dis-
appear when the vertical deviation was surgically removed, if the horizontal
deviation was relatively large. In our opinion even a small horizontal de-
viation, if concomitant and permanent, will remain unmodified on correcting
the vertical deviation. Thus in Case 5 the convergent squint continued
without variation as no surgery was performed on the horizontal muscles
(Figs 7c and 8¢). In Case 2, on the other hand, where vertical and horizon-
tal muscles were operated upon simultaneously, even though the horizontal
deviation was unimportant in comparison with the vertical, a perfect result
was obtained with one operation (Figs. 3b and 4b).

The vertical deviation of the primary type does not disappear
upon correction of the horizontal strabismus. For this reason we insist
that both must be treated simultaneously (Cases 2, 3, and 4).

It is often repeated that if the vertical deviation is greater than the horizontal
the vertical deviation must be tackled first, and vice versa. To apply a
‘ quantitative > criterion does not seem very logical. It would be the same
as if in a case of retinal detachment with two holes, one big one and one
small, it was thought necessary to coagulate the larger one first. It is more
important to apply a ““ qualitative * criterion.

If the vertical deviation, even though small, is of the primary type (moderate
but definite paresis in a vertical muscle), it must be tackled zogether with the
horizontal deviation, which was probably consecutive to the disturbance of
binocular vision by the vertical defect. Once the horizontal deviation has
been added and has become permanent, it will not disappear in spite of the
correction of the causative vertical defect.

On the other hand, if the vertical deviation is secondary, even though large,
it can disappear (if contractures have not been added) upon correction of the
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horizontal deviation (Case 12), and therefore should not be dealt with in the
first operation.

In cases of dissociated vertical divergence, the vertical defect cannot be
eliminated surgically. if present, the horizontal squint must be treated, as
its correction will permit binocular vision while the vertical defect remains
latent (Case 10).

In the association of horizontal squint with a probable concomitant
hypertropia (Group 5), two operations could be considered, as there it is
doubtful whether, after eliminating the horizontal deviation, a previously
hidden vertical muscle paresis might become manifest. Thus, if the study of
versions does not show a muscular paresis to explain the hypertropia, and the
condition remains unchanged after dissociation by prolonged occlusion, the
case should be classified temporarily as a concomitant hypertropia with
added horizontal deviation (Case 9). If, after the horizontal squint has been

eliminated, this situation persists, the diagnosis will be confirmed and a -

superior rectus recession of the hypertropic eye will be performed.

(C) Mixep CASEs

Two different types of primary vertical squint may be combined in the
same patient. For example, Bielschowsky (1938) mentions having seen cases
with trochlear nerve paralysis complicated with dissociated vertical diver-
gence which made the interpretation of the diplopia test quite difficult.
Theoretically a muscular paresis can also appear in a patient with a previous
concomitant hyperphoria.

Fortunately such cases of mixed primary vertical squints are very rare.

On the other hand the combination of secondary vertical deviations
(syndromes of Urist) with primary vertical strabismus are not so infrequent.

Case 16, aged 5 yrs, presented with a right convergent squint since birth. He has been
submitted to periodic occlusion of the left eye since the age of one year. After a period
of alternate occlusion examination revealed a convergent squint of about 20° in the
primary position (Fig. 21 ), 5° looking up, and 30° looking down. There was marked
spasm of the left inferior oblique (Fig. 21 @) and a moderate spasm of the right inferior
oblique (Fig. 21¢). Vision was 20/80 in the right eye and 20/50 in the left eye.
Synoptophore : Fixing right eye + 30° L/R 144,
Fixing left eye + 30°e-.

Fi1G. 21.—Case 16, unequal paresis of both superior recti, combined with Urist’s
syndrome Group 1.

Noncomitance of the convergent squint in looking up and down suggested the diagnosis
of spasm .of the medial recti (Urist’s Group 1). The overaction of the inferior obliques
could therefore be considered as secondary, but it was remarked that the greater spasm
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corresponded to the left eye, that is, to the fixing eye. We have seen before that in
the first group of Urist’s syndromes the elevation in adduction is greater in the more
dissociated eye, that is, in the squinting eye.

A temporary dlagnosm was made of a Urist’s syndrome of Group 1 combined with a
probable unequal paresis of both superior recti.

Operation.—Recession of 5 mm. on both medial recti ; 6 months after operation a
residual convergent squint of about 15° remained both in the primary position (Fig. 22 b)
and when looking down. When looking up there was no horizontal deviation. A
marked spasm persisted in the left inferior oblique (Fig. 22 a), and a slight one in the
right inferior oblique (Fig. 22 ¢), but they were less marked than before the recession of
both medial recti. Only part of the spasm of the obliques could, therefore, be considered
secondary.

Synoptophore : Fixing right eye + 20° L/R over 204.
Fixing left eye + 17° R/L 44,

(@) (b) (c)
F1G. 22.—Case 16, after recession of both medial recti.

Diagnosis.—Unequal paresis of the two superior recti.

Operation.—Right lateral rectus resection (10 mm.) ; myectomy of left inferior oblique ;
marginal myotomy of right inferior oblique. The result can be seen in Fig. 23 (a, b, ¢);
9 months after the second operation the cover test was negatlve when looking forward,
up, and down, and all versions were normal.

Synoptophore : Fixing right eye + 4° L/R 14 &,
Fixing left eye + 4° R/L 2 &,
Intermittent fusion; at times suppresses right eye.

(a) (b) (o)
Fig. 23.—Case 16, after right lateral rectus resection and myotomy of both inferior obliques.

Classification.—Primary vertical squint of Group 3 (paresis of both superior recti)
combined with esotropia with bilateral elevation in adduction (Urist’s Group 1).

Another type of mixed vertical defect, not infrequently seen, is the addition
of a secondary contracture of the inferior oblique when its synkinetic over-
action has lasted too long. Guibor (1949) writes in this connexion:

If, however, the synkinetic overaction of the inferior oblique muscle persists over
a period of several years, a contracture of this muscle tissue occurs, and the superior
oblique relaxes . . . It is important to stress that it is extremely difficult in such cases
to differentiate between a superior rectus paralysis of the contralateral eye, a
superior oblique paralysis of the ipsilateral, and an overaction of an inferior oblique
resulting from a supranuclear disturbance (synkinetic overaction).
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Thus, in such cases, the secondary spasm of the obliques (Urist’s Group 1)
that at the beginning was functional and therefore reversible, gradually turns
into an irreversible anatomical defect. A bilateral medial rectus recession will
only partially decrease the elevation in adduction, since a real vertical defect
now exists which may be classified as a primary vertical deviation. There-
fore it will be necessary to elongate the contracted inferior obliques.

These cases cannot be differentiated from the primary paresis of two twin
muscles (e.g. superior rectus or superior obliques), as there now exists an
inhibitional palsy consecutive to the prolonged spasm of the inferior obliques.

SUMMARY

A practical classification of squints with a vertical deviation for surgical
purposes is presented.

(A) Primary Vertical Strabismus (with or without added horizontal deviation):

(1) Paresis of an elevator or depressor muscle of one eye.

(2) Paresis of both elevators or depressor muscles of one eye.
(3) Bilateral paresis (or spasm) of twin muscles.

(4) Mixed or multiple paresis.

(5) Concomitant hypertropia (or phoria).

(6) Dissociated vertical divergence.

(B) Secondary Vertical Strabisnus (Urist’s syndromes):

(1) Esotropia with bilateral elevation in adduction.
(2) Esotropia with bilateral depression in adduction.
(3) Exotropia with bilateral elevation in adduction.
(4) Exotropia with bilateral depression in adduction.

(C) Mixed Cases.—The method to be followed in classifying particular cases,
and the surgical application of the classification are analysed. It is emphasized
that a period of dissociation by occlusion is always necessary before a final
classification is made.
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