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Abstract

Purpose: Brown’s Syndrome (BS) is a restrictive strabismus characterized by
a limitation of elevation in adduction. Several etiologies have been described,
usually involving the superior oblique muscle. Spontaneous improvement has
been reported in several studies, so surgery is reserved for a minority of cases.
Our purpose is to review the characteristics, natural history and treatment of
this pathology and present the experience of the Instituto de Oftalmologia Dr.
Gama Pinto (IOGP). Methods: A consecutive retrospective series of BS pa-
tients seen at the Strabismus Department of IOGP between 1983 and 2014
was reviewed. All patients with complete clinical data were included in this
study. The epidemiologic characteristics, clinical features, treatment, and
clinical progression were reviewed. Results: Thirty-nine cases were selected,
with a mean age at first diagnosis of 6.5 years. Of the thirty-nine cases, 6 were
iatrogenic and the remainder idiopathic. Thirty-six cases were followed for a
mean period of 6.1 years. Surgical intervention for BS was performed in 11
patients, using different approaches. Of these, 9 cases were considered suc-
cessful. The remaining 25 cases were kept under observation without surgery,
of which 17 showed spontaneous improvement and the other 7 remained
unchanged. Conclusions: The surgical success rate was 82%, which demon-
strates the good efficacy of the surgery despite the complexity and variety of
pathophysiological mechanisms of the syndrome. In the patients kept under
observation there was spontaneous improvement in 68%, confirming that a
conservative approach seems to be adequate in most cases.
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1. Introduction

Brown’s Syndrome (BS) is a type of restrictive strabismus that presents with a
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limitation of elevation in adduction and a positive forced duction test [1] [2] [3]
[4] [5]. It can be classified into mild, moderate (if a downshoot in adduction is
present) and severe forms (if hypotropia in the primary position is present) [6].

Binocular function is usually preserved, even in severe cases, via a compensa-
tory anomalous head position [5]. The presence of amblyopia is uncommon, va-
rying between 4% and 25% of the cases, with lack of fusion as the greatest risk
factor [7].

Brown [8] originally considered that the syndrome was caused by a shortening
of the tendon sheath of the superior oblique muscle (SO). However, since then,
different etiologies have been found, either based on SO abnormalities [3]
[9]-[14], anomalous ligaments [13] [15] or conditions affecting other extraocular
muscles [13]. It has even been suggested that BS could be included in the deno-
minated Congenital Cranial Denervation Diseases [16], which would help to ex-
plain the high frequency of iatrogenic BS after surgical correction of the cranial
nerve IV paralysis [11] [17]. However, a definitive etiological diagnosis is not
possible without magnetic resonance imaging or exploratory surgery, so the dis-
ease is classified as idiopathic in most cases. Traumatic, inflammatory [18] [19]
[20] or tumoral [21] entities should be considered and excluded.

No consensus has been reached regarding the best surgical treatment, but sur-
gical intervention of the SO is the current mainstay. Tenotomies and tenecto-
mies are popular because of their simplicity, but are less predictable and have a
higher incidence of consecutive SO paresis than lengthening techniques [3] [22].
The purpose of the latter techniques is to lengthen the tendon without causing
consecutive paresis and, ideally, to do so in a reversible way.

One popular lengthening technique is SO weakening with a bridge suture
technique, between 3 and 8 mm. It is an effective and safe procedure but may be
associated with local fibrosis, causing late undercorrections [23] [24].

An alternative to this technique is the use of a silicone band, that can be more
stable but is also associated with complications, including consecutive paralysis,
adhesion of the band to the adjacent tissues and spontaneous implant extrusion
[24] [25] [26] [27].

Surgical correction is usually not necessary, as spontaneous improvement is
described in 6% to 90% of cases, depending on the studies [5] [12] [28] [29] [30].
Therefore, a conservative approach is usually recommended [31] [32].

In this study, we analyze the cases of Brown’s Syndrome of our department

and report their clinical progression and outcome.

2. Patients and Methods

The cases diagnosed as Brown’s Syndrome in the Strabismus Department of In-
stituto de Oftalmologia Dr. Gama Pinto between 1983 and 2014 were retrospec-
tively reviewed. The study was conducted in accordance with the tenets of the
Declaration of Helsinki and approved by the Ethics Commission for Healthcare
of Instituto de Oftalmologia Dr. Gama Pinto. Informed consent was obtained

from all participants or their parents.
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Data was collected, namely epidemiology, diagnosis and follow-up dates,
extraocular motility, ocular deviations, anomalous head position, visual acuity,
refraction, and treatment.

The deviations were measured using the prismatic Cover Test.

Visual acuity was evaluated with Snellen optotypes scale, Snellen EE scale or
Sheridan test, according to age and cooperation of the patient [33].

Brown’s Syndrome was diagnosed when an incomitant strabismus affecting
elevation in adduction was present.

Surgical plans were made at the discretion of the surgeon. All surgeries were

performed by the same surgeon over this 31 years period.

3. Results

We reviewed 39 cases of BS. Every case was included in the study, considering
that complete data was present in at least 4 moments: at diagnosis, pre-operatively,
post-operatively and final observation. However, when analyzing the natural
history, cases with a follow-up inferior to 1 year were excluded.

Six of the cases were iatrogenic, consecutive to SO tuck surgery in the context
of congenital IV cranial nerve paralysis. In the remaining 33 cases, no defined
etiology and no systemic causes or hereditary patterns were found.

Because of the inherent differences between iatrogenic and idiopathic cases,
they will be described separately. Population characteristics may be found in
Table 1.

Some cases of idiopathic BS presented with ocular deviation in primary posi-
tion, as shown in Table 2. Compensatory head position was present in 15 cases,
including 4 cases with tilted head to the affected side, 3 with chin elevation, 1
with a head turn to the opposite side and 7 with a combination of the aforemen-
tioned positions.

All 8 cases diagnosed with amblyopia had horizontal deviations in the primary
position, anisometropia or nystagmus, in addition to BS. Treatment with optical
correction and occlusion was prescribed, resulting in complete recovery in 7

cases.

Table 1. Population demographic and clinical data according to etiology.

Characteristic Idiopathic group Tatrogenic group
oD oS ou oD (O ou
Laterality 17 (52%) 14 (42%) 2(6%)  2(33%)  3(50%) 1(17%)
Male Female Male Female
Gender 13 (39%) 20 (61%) 4 (67%) 2 (33%)
Mean + SD [Min - Max] Mean + SD [Min - Max]
AgeDiag 58+8.6 [1-55] 6.5+3.3 [4-13]
Present Absent Present Absent
AHP 15 (45.5%) 18 (54.5%) 0 6 (100%)
Amblyopia 8 (24%) 25 (76%) 0 6 (100%)

Age Diag—age at diagnosis; AHP—abnormal head position; OD—right eye; OS—left eye; OU—both eyes.
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Table 2. Ocular deviations in the idiopathic group

Ht Ht ET ET ET Ht Ht
Deviation  Ortho XT
<10 D >10D <10D 10-25D >25D +ET +XT
N= 10 5 3 1 3 1 1 4 5

(%) (30.3%) (152%) (9.1%) (3%) (9.1%) (3%) (3%) (12.1%) (15.2%)

Ortho—orthotropia; Ht—hypotropia; ET—esotropia; XT—exotropia.

Three out of the 33 idiopathic cases abandoned follow-up within the period of
1 year, leaving a total of 30 cases that were followed for an average time of 6
years (1 - 16 years).

Surgical intervention was performed in 9 cases presenting with persistent hy-
potropia of at least 6D in the primary position. The age of intervention varied
between 3 and 55 years, with a mean of 9 years and a median of 5 years.

The surgical goal was to correct the ocular deviation in the primary position
and consequently to reduce or eliminate the associated torticollis.

Considering the idiopathic BS cases (cases 1 - 9 of Table 3), the surgery was
successful in 7 cases. One case had complaints of diplopia several years later
(case 4) and it was necessary to reoperate in 1 case, in order to perform a con-
tralateral superior rectus weakening (case 6). Of the 2 unsuccessful cases: one
was a late-onset BS with severe vertical diplopia that could not be corrected (case
9); and one was a child with a positive forced ductions test that was corrected
right after the end of the surgery but that maintained the restriction of move-
ments in the postoperative period (case 3).This patient is still under observation.

Twenty-one cases were kept under observation, with spontaneous improve-
ment occurring in 13 (62%). This was shown by a progressive reduction of the
restriction in supra-adduction and, in some cases, with near resolution of the li-
mitation, especially during adolescence. Only 1 case showed a worsening of the
condition, but without the development of amblyopia or abnormal head posi-
tion, so surgical intervention was not performed. The remaining cases showed
clinical stability. The characteristics of the idiopathic cases that showed im-
provement are compared in Table 4. Spontaneous improvement seems to be less
likely in the presence of amblyopia. Although without statistical differences be-
tween the groups, horizontal deviations seem to be associated with a lower de-
gree of spontaneous improvement.

Only 2 in 6 iatrogenic cases needed surgical correction, specifically, the rever-
sion of the SO tuck that caused the condition. The surgery was successful in both
cases (Table 3). The remaining 4 cases improved spontaneously, without the

need for intervention.

4. Discussion

We analyzed 39 cases of BS with different grades of severity and associated cha-
racteristics. We did not classify the cases as congenital or acquired due to diffi-

culties in establishing the age of manifestation of the disease.
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Table 3. Surgeries performed and pre and post-op characteristics.

Pre-op Post-op

N Surgery

VD HD AHP Cl VD HD AHP Cl
1 6 0 P 3 SO bridge suture (8 mm) 0 0 A 0
2 10 14XT) P 3 SO bridge suture (7 mm) 2 4 (XT) A 3
3 0 30(ET) P 3 SO bridge suture (6 mm) 0 30 P 3
4 18 4 (XT) P 3 SO bridge suture (6 mm) + contralateral superior rectus recession 6 4 (XT) P 3
5 6 8 (ET) A 3 SO bridge suture (6 mm) + contralateral superior rectus recession 2 4 (ET) A 1

SO bridge suture (4 mm) + ipsilateral superior rectus recession

6 6 16 (ET) A 3 . . .
+ contralateral inferior rectus recession

4 4 (ET) A 1

7 8 0 A 3 SO silicone band (8 mm) + contralateral superior rectus recession 0 0 A 1

Bilateral botulinum toxin in the medial rectus and subsequent bilateral medial

8§ 0 25(ET) A 2 ) ) ; 0 8 A 1
rectus recession and posterior fixation suture + steroid injection in affected SO
SO bridge suture (8 mm) + ipsilateral lateral rectus recession + contralateral
9 14 SXI) A 3 ridge suture (8 mm) + ip ) : 6 0 A 3
inferior oblique tenectomy + contralateral superior rectus recession
100 8 0 A 3 Tuck Reversion 0 0 A 0

Tuck Reversion + contralateral inferior oblique anteroposition to Fink’s point.
11 8 6(XI) A 3 ‘ )
Subsequently bilateral lateral rectus recession was performed.

Bilateral botulinum toxin in the medial rectus and
12 0 16(ET) A 2 . o . ) 0 0 A 0
subsequent medial rectus recession with posterior fixation suture

13 0 25 (ET) A 1 Bilateral botulinum toxin in the medial rectus 0 6 (ET) A 1
14 4 25XT) A 1 Bilateral lateral rectus recession 4 10 (XT) A 1

VD—vertical deviation in prism diopters; HD—horizontal deviation in prism diopters (XT—exotropia; ET—esotropia); AHP—abnormal head position
(A—absent; P—present); Cl—classification of severity of BS (1 = mild, 2 = moderate, 3 = severe).

Table 4. Comparison of characteristics of idiopathic SB cases with and without spontaneous improvement.

With spontaneous improvement Without spontaneous improvement p value

Male/Female 716 2/6 0.195
OD/0OS/0OU 8/4/1 2/5/1 0.133
With/Without Amblyopia 1/12 5/3 0.014
AHP present/absent 5/7 3/5 0.596
Age Diag (years) 4.46 +£2.18 4.38 £1.92 0.928
Vert Dev (D) 3.62+£6.24 2.29 £4.07 0.619
Esotropia (D) 1.08 + 3.88 5.50 +£10.41 0.281
Exotropia (D) 0.92 +3.33 3.75+£10.61 0.377

Discrete variables are presented as the absolute number for each category and comparison is made with the chi-square test. Continuous variables are pre-
sented as mean * standard deviation and comparison is made with the independent samples T test. Age Diag—age at diagnosis; AHP—abnormal head
position; OD—right eye; OS—left eye; OU—both eyes.

We could not find the etiology of the disease, with the exception of the iatro-
genic cases, so most cases were considered idiopathic.
Amblyopia was essentially associated with more amblyogenic pathologies

(mostly esotropia or exotropia) and had a good therapeutic response.
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Sixty-eight percent of the cases that were kept under observation showed
spontaneous improvement, with the remaining maintaining stability. This is
consistent with the data found in the literature [5] [34] and strengthens the cur-
rent recommendation of a conservative approach to these cases.

Despite the good prognosis, it is necessary to be alert to the presence of ab-
normal head position, which is probably underdiagnosed [35], and had a signif-
icant prevalence in our population.

Regarding surgical treatments, the SO bridge suture was the most commonly
used technique, because of the effectiveness and predictability described in the
literature [23] [24]. The global surgical success was 78%, confirming the good
results of this procedure. This technique was frequently combined with surgery
in other muscles and, despite the complexity associated with this kind of proce-
dure, the efficacy was good. Although surgery is not necessary in most cases, it
should not be postponed when justified, as it allows for acceptable correction of
primary position ocular alignment and the correction of abnormal head posi-
tion, leading to improvements in quality of life.

Limitations of this study include its retrospective nature and varying times of
follow-up that could interfere with the analysis. The surgical intervention was
personalized to each patient, making it hard to compare techniques and to re-

port global results.

5. Conclusion

In conclusion, our experience seems to confirm that the spontaneous improve-
ment of BS is common. This fact should be considered when evaluating BS.
Furthermore, when surgery is required, planning may be complex, but the re-

sults are usually good.
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