BROWN'S SYNDROME:

THE INDIVIDUAL FORMS AND THEIR
TREATMENT (INCLUDING EXPANDER
OF OWN CONSTRUCTION)

SUMMARY

Aim: Familiar with the treatment of various forms of Brown‘s syndrome and its success. To
document preparation of the expander own design.

Material and methods: In the years 1996-2016 was operated 33 pacients with congenital
Brown’s syndrome by using an extension of its tendon expander at the Eye Clinic of the Uni-
versity Hospital Vinohrady in Prague. Author proves photographs preparing expander own
design and modified surgical technique. It was also operated on 10 patients for accompa-
nying Y-exotropia. Eleven patients with acute form of Brown’s syndrome in the pulley of
upper oblique muscle applied Betamethasoni.

Results: The using expander own design — non-resorbable Ethibond 5-0 cauted silicone ca-
nnula — held at congenital form of Brown’s syndrome, without a weighty complication or its
exclusion in the period. The result of the performance was determined age of patients at the
time of implantation of the expander. Preschoolers postoperative condition was fully compli-
ant, this expander standardized vertical mobility. The vertical alignment motility is reduced
with advancing age, especially in adulthood. Optimal surgical procedures at Y-exotropia were
antepozice with recession of the inferior oblique muscle possibly supplemented by retropo-
sition ipsilateral external rectus. The application efficiency of Betamethasoni for acute form
of Brown’s syndrome in the pulley of upper oblique muscle was successful in only two weeks
after the initial symptoms vertical diplopia.

Conclusion: Expander own design which represented non-resorbable Ethibond cauted silico-
ne cannula was very effective in dealing with congenital form of Brown’s syndrome.

The application of glucocorticoids in the pulley of upper oblique muscle should always be
a quantity result.

Key words: Brown's syndrome, Betamethasoni, expander, Ethibond, silicone cannula, Y — exo-
tropia
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INTRODUCTION

This distinctive cyclovertical motility defect was first descri-
bed in 1950 by professor H.W. Brown as a syndrome of the
tendon casing of the superior oblique muscle. This was fo-
llowed by a long search for an optimal surgical solution. The
issue of Brown's syndrome became an integral component of
basic monographs and textbooks in the Czech-Slovak region,
within the scope of basic didactic information. An analysis of
this syndrome was included in two chapters on strabismus
in the 6th volume of “Trends of Contemporary Ophthalmolo-
gy”. At meetings of ophthalmologists engaged in the problem
of strabismus and paediatric ophthalmology in the period of
2006 to 2016 a total of seven studies were presented on this
theme, and were published in a supplement of Folia Strabolo-
gica et Neuroophthalmologica (ISSN 1213-1032). To date the
only publication on Brown's syndrome published in the basic
journal of the Czech and Slovak Ophthalmology Society was
an evaluation of initial experiences with operations by pro-
fessor Gerinec and his collective in 1997 (13). Twenty years
later, we decided to return to this theme once again in a de-
tailed study containing individual forms of the pathology, an
etiological analysis and therapeutic procedures.
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Clinical picture of individual forms of Brown's syndrome

Brown's syndrome is in most cases a congenital and unila-
teral, in exceptional cases an acquired defect of vertical mo-
tility of the eye, distinguished by restricted or lacking eleva-
tion of the eye in adduction (31). This syndrome is above all
a sporadically occurring pathology, but autosomally recessive
or also dominant heredity has been described (18).

A) Congenital form is explained by the following mecha-
nisms and divided into two groups (37, 60):

a) True Brown's syndrome: truncation of the tendon genera-
tes an approach of the stronger muscle part toward the pulley,
thus preventing the free extension of the tendon through, and
subsequently motility is limited, also the thickening of the ten-
don has a similar mechanism of blocking in the pulley. The con-
dition is termed non-elastic muscle-tendon complex.

b) Pseudo-Brown's syndrome: congenital abnormal inserti-
on or anomal placement of the pulley of the superior oblique
muscle through its placement truncates the tendon, also con-
genital inferior insertion of the external rectus muscle throu-
gh its shifting has a similar effect. Above all, theoretically the-
re is a possibility of innervation abnormality, thus conjunctive
supply of both oblique muscles.

Brown's syndrome is characterised by the following (12, 23,
24,31, 37,50, 52, 58):
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a) restriction of vertical motility of the eyeball in adduction
b) absence of secondary hyperfunctions and contractures
c) spread of ocular aperture upon adduction

d) positive traction test of passive duction (except for inner-
vation abnormality)

e) acute form is accompanied by vertical diplopia, which
may be compensated by torticollis

f) syndrome of “clicking” of the superior oblique muscle,
which is manifested by sudden depression of the eye upon its
elevation adduction movement, which represents a counter
movement of the eyeball.

Indication for surgery of Brown's syndrome is governed by
its extent, which is divided into three degrees: the 1st degree
represents only limited elevation in adduction, the 2nd de-
gree has depression in adduction in the clinical picture, and
the 3rd degree in addition to extensive depression is accom-
panied by hypotropia in primary position, inclination of the
head and eventual esotropia (12), which represents a brief
and clear indication breadth. Whereas the 1st degree is not
suitable for surgery and the 3rd degree is an absolute indica-
tion, the 2nd degree is a relative choice between the two. The
necessity of a surgical procedure in the case of the cosmetica-
lly unacceptable syndrome of “clicking” of the eye has been
noted before the application of an expander (55). Evaluation
of the defect of elevation in adduction is divided into four de-
grees (58): the 1st degree represents elevation in adduction
within the scope of 36-50 degrees, the 2nd degree expresses
an elevation of 21-35 degrees, the 3rd degree is determined
by an elevation of 1-20 degrees and finally the 4th degree is
defined as zero elevation, since the afflicted eye in vertical
position does not cross the middle line horizontally. It is also
referred to as “pseudoparesis” of the inferior oblique muscle
(9). This diagnosis appears in the literature (15, 34) also as
an indication for an expander to be applied to the superior
oblique muscle.

B) Acquired acute form, which is linked to vertical diplopia

and in most cases palpation pain in the upper nasal quadrant
of the orbit. It has been described in the following cases: fo-
llowing traumas of the orbit, iatrogenically following surgery in
this area or for inflammations of the orbit and adjacent ORL
areas, upon vascular affliction of the CNS or in connection with
systemic pathologies of the conjunctive tissue (29, 52, 58).

Its clinical picture (fig. 1) is characterised by the position
of the head inclined to the other side with lifting of the chin,
which is conditional upon the location of the affected eye in
abduction and depression for reducing the manifestation of
vertical diplopia. Motility defect is classic, in adduction the
afflicted eyeball is lower in all height positions and “clicking”
syndrome is present. This motility defect has a pathognomo-
nic image on the Hess canvas. The pointed drawing of the en-
larged square of the schema in the direction of the function
of the superior oblique muscle, with a slight shift inward in
the primary picture is accompanied by a secondary rhombus
in the other eye, with the largest surface of the schema in the
direction of function of the inferior oblique muscle.

Diagnosis of acute Brown's syndrome is difficult due to the
etiologically varied palette of causes:

a) Following trauma of the orbit encroaching upon the area
of the pulley (16, 27, 31) or skull (40).

b) latrogenically following surgery in the given orbital regi-
on, which represents: e.g. implantation of glaucoma implants
(6), external operation for amotio with filling or cerclage strip
in the area of the incriminated muscle (37), as well as strabi-
smus (excessive plication of superior oblique muscle) (53) or
following endonasal operations (36).

¢) Upon inflammations of the orbit in the region of the su-
perior oblique muscle: myositis alone (30, 41) or in combina-
tion with inflammation of the pulley (trochleitis) (47) or te-
nosynovitis (17), all fitting within the image of inflammatory
pseudotumour of the orbit.

d) Upon inflammatory manifestations of the ORL region:
sinusitis (17, 28, 31), mucocele (26).

Fig. 1 Acute Brown's syn-
drome in left eye: Tortico-
llis in right eye with lifting

of chin, elevation defect

with pronounced depressi-
on in adduction in left eye
and classic picture on Hess
canvas
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e) Upon vascular affliction of the CNS within the framework
of ocular pareses and pseudopareses (54), as well as other di-
sorders of the CNS: e.g. cranial dysinnervation syndrome (10),
as well as the impact of diabetes mellitus on the CNS (54).

f) In children and adults upon systemic pathology of the con-
junctival tissue: juvenile idiopathic arthritis (33), psoriasis (46),
Sjogren's syndrome and rheumatoid arthritis in adults (58), lu-
pus erythomatosus (37), Wegener's granulomatosis (38).

g) May also be in connection with tumours of the orbit or with
masking conditions e.g. osteochondroma (43) or cysticercosis (32).

Brown's syndrome may be accompanied by a particular
motility disorder in horizontal position: Y-exotropia (60). In
addition to classic defect of elevation in adduction together
with the “clicking” syndrome, a slight defect of elevation in
abduction is sometimes also associated, and in addition the
eye relaxes into exotropia, only in individual elevation gazes.
A change may be manifested also in the unaffected eye, since
the eye is then secondarily higher, but also externally (fig. 2).
Exotropia is not manifested upon direct gaze or in downward
gazes, and for this reason is designated as “Y-exotropia”. This
discrepancy is frequently cosmetically more conspicuous, in
the eye without Brown's syndrome, than the actual vertical
defect in adduction of the afflicted eye, if it crosses the hori-
zontal line upon elevation.

MATERIAL AND METHOD

A) We addressed the problem of congenital Brown's syn-
drome surgically at the Department of Ophthalmology of the
Kralovské Vinohrady University Hospital during the period of
1996 to 2016. The surgical procedures were divided into ex-
tension of the tendon of the superior oblique muscle by the
insertion of a silicone expander of our own construction, and
solution of accompanying Y-exotropia.

Our cohort of patients for a surgical procedure with
an expander consisted of 33 patients (of whom 17 children
of pre-school age, 10 probands of school age and 6 afflicted
in adult age), in which the youngest in the cohort was aged 2
years and the oldest 35 years, the median 10 years. The indi-
cation for the use of an expander was hypotropia in primary
position within the scope of up to 18 pdpt, on average 8 pdpt
in 23 patients, in whom torticollis was also present in 12 ca-
ses (slight inclination of head to the other side). In these pa-
tients there was an absolute predominance of the 4th degree
of restriction of elevation (absolute), in adduction, as against
the 3rd degree of elevation defect. A further indication was de-
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pression in adduction with 3rd degree restriction of elevation,
without symptoms of a defect of vertical hypotropia in primary
position. Primarily the opinion of the parents or adult patients
decided on how significant a role was played by imbalanced
vertical position of the eye from a cosmetic perspective. We al-
ways notified the patients and parents that the condition wou-
Id not deteriorate after surgery, but that we could not always
guarantee an outstanding effect in adjusting the position.

The cohort for the surgical solution of “Y-exotropia” com-
prised a ten-member group of children of school age and
adults aged between 12 and 45 years, median 28 years. In six
patients it was a supplementary and not a consecutive proce-
dure, as the 2nd phase of a surgical procedure for hypertropia
with exotropia in the other eye. A primary surgical procedure
(4 patients) for this form of Brown's syndrome was indicated
where the elevation defect in adduction was 2nd to 3rd de-
gree of affliction, and exotropia was always present.

Preparation of expander (fig. 3)

| prepared the expander in the operating theatre under ste-
rile conditions, shortly before each operation. The body of the
expander consisted of a hollow silicone cannula with a dia-
meter of 0.7 mm used for operation on the lachrymal ducts
with a length of minimum 8 mm. The endeavour was always
to produce the longest possible implement. In the maximum
case | succeeded in preparing an expander with a length of 11
mm. In the first phase the needle of an Ethibond 5-0 suture
thread is inserted into the lumin of the cannula, and its end
is forced into the depth with point forceps, the cannula must
be rotated and bent in accordance with the curvature of the
needle so that the point of the needle spontaneously pene-
trates as far as possible through the wall of the cannula. The
end of the needle is extracted with the aid of a suture holder.
In the place of extraction of this needle, the cannula is cut
without damaging the thread. In the given phase of prepara-
tion, the cannula is interwoven with, for the moment, a single
thread. A second thread is drawn analogously in the opposite
direction through the lumin of the cannula. Two threads pro-
trude at each end of the cannula, one with the needle and
the other without the needle. The individual threads at both
ends of this several-millimetre-long cannula form a knot, so
that the threads cannot move freely within the lumin. At the
same time the knots are concealed within the lumin of the
cannula in order to close it. This achieves the transition of the
silicone part of the expander into the threads.

Fig. 2 Y-exotropia: minimal
left-sided divergence and
sursumvergence in primary
position of the eyeball upon
fixation of the right eye, upon
elevation of both eyeballs
elevation defect of right eye
in adduction - 3rd degree,
confirms diagnosis of Brown's
syndrome in right eye
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Actual surgical technique (fig. 4)

During the actual operation, first of all the tendon of the
superior oblique muscle is located and prepared on a muscle
hook. The individual ends of the expander are sewn into the
tendon along the hook, forming an arch above the tendon.
Myostatin is not used in its fitting, thus preventing contusion
of the tendon. Subsequently the tendon between both an-
chorages of the adhering expander is carefully and gradually
cut. When the tendon is stretched, the expander is gradually
released until it completely opens out, which is demonstrated
perioperatively in the extension of the tendon. Through their
adherence, the individual ends of the tenotomised tendon
of the superior oblique muscle smoothly pass into the ends
of the body of the expander, which is sufficiently flexible. It
adheres well to the sclera and topographical physiological ex-
tension of the tendon is achieved.

B) We identified acute Brown's syndrome in 9 adult patients
aged 24 to 58 years (median 42 years) during the period of 1998
to 2014. None of these cases had been preceded by a trauma
of the orbit or skull or a local infectious disease. A neurological
examination in only three of these, who were all older than 50
years, demonstrated a possible correlation with a stroke. In the
other patients the neurological examination was negative, and
we did not detect the etiology of the origin of acute Brown's syn-
drome. No pathological otorhinolaryngological finding was de-
monstrated in the adjacent cavities, and the patients were not
diabetics. The condition had been preceded only by a virus infec-
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tion with fever, which was not treated with antibiotics. The con-
dition was accompanied by mild torticollis and diplopia within
the extent of primary position, with maximum upon a version of
the eyes on the other side than the afflicted eye. In these pati-
ents we applied an injection of 1 ml Betamethasone natria phos-
phas et dipropionas (Diprophos, Scherign-Plough) to the area
of the trochlea without anaesthesia. Patients with neurological
symptomatology were concurrently treated and observed by a
neurologist. We also examined unilateral vertical diplopia with
elevation defect of the eyeball upon simultaneous adduction
in two girls: aged 8 years (fig. 6) following general viral infection
without clear neurological or otorhinolaryngological symptoms,
and aged 13 years (fig. 1) upon pansinusitis.

RESULTS

Upon the application of 33 expanders of our own con-
struction, we did not record any postoperative complications,
any postoperative inflammation or its expulsion. In the po-
stoperative period only a non-inflammatory swelling appea-
red to various extent in the inner part of the upper eyelid,
in exceptional cases affecting the entire upper eyelid. In only
two cases the result was cosmetically inconspicuous semipto-
sis upon normal function of the levator of the eyelid (fig. 5c,
d). The most optimal, thus fully compliant results were recor-
ded in 15 pre-school children and four school-age probands
(58%), in whom elevation in adduction improved at least to

Fig. 3 Preparation of expan-
der (photo Dr. (MUDr.) O.
VI&cil): a — initial insertion of
needle into lumin of cannu-
la, b — forcing of needle into
lumin of cannula, ¢ — initial
withdrawal of needle, d — se-
cond insertion of needle, e —
knotting into lumin of cannu-
la, f — final form of expander

Fig. 4 Actual surgical tech-
nique (photo Dr. (MUDr.) L.
Lalinska): a — insertion of first
suture into tendon of m.o.s.,
b — tightening of first suture,
¢ — insertion of second sutu-
re, d — creation of arch of ex-
pander on tendon before its
release, e — cutting of tendon
opens out expander, f — full
spontaneous opening
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Fig. 5 Treatment with expan-
der: A — primary hypotropia
in left eye at age of three ye-
ars, B - “clicking” syndrome in
adduction in left eye before
surgery, C — aligned position
of eyes at age of five years
with consecutive semiptosis
in left eye, D — practically alig-
ned elevation in adduction in
left eye

the 2nd degree and alignment of the vertical deviation also
with receding of eventual torticollis. This result was stabili-
sed at the latest within five months after surgery with resul-
ting stereopsis. In the group of 6 school-age and 2 pre-school
children, together with 2 adult patients (30%) it is possible
to consider the result satisfactory. In these patients, 4th de-
gree elevation defect disappeared, improved to 3rd degree or
mostly 2nd degree elevation defect, but stereopsis was not
restored unless it was in connection with compensatory tor-
ticollis. This receded in the majority of the patients and the
vertical deviation was also aligned or decreased maximally
to 4 pdpt in primary position. Stabilisation of the results was
more short-term, within three months following implantation
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Fig. 6 Treatment with be-
tamethasone. A — acute
Brown's syndrome in left
eye in fixing eye, seconda-
ry hypertropia in right eye,
B - “clicking” syndrome of
superior oblique muscle in
left eye, C — parallel positi-
on of eyes after application
of pharmaceutical, D — sub-
sequent alignment of motility
in adduction in left eye

of the expander. From the overall point of view it is possi-
ble to evaluate the postoperative result as unsatisfactory in 4
adult patients (12%), but the condition was never worse than
before surgery. The indication for the procedure was above
all the cosmetic reason of function of 3rd degree elevation
defect, improvement was maximally to the 2nd degree. Al-
though mild preoperative vertical deviation of up to 6 pdpt
was reduced, it did not disappear completely. The regression
of alignment of the above-stated defects ceased approxima-
tely one month after surgery. The patients themselves consi-
dered this change also to be satisfactory.

In conditions of acute Brown's syndrome, motility defect
spontaneously corrected itself following anti-inflammatory
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treatment of the basic disorder (pansinusitis) in a thirteen-year
old girl. On a younger patient with a negative finding on MR
in the region of the orbit and CNS we applied once 1 ml of Di-
prophos (Shering-Plough, France) to the area of the trochlea
under general anaesthesia 10 days after the occurrence of
diplopia, since a current test for passive duction was positive.
This intraorbital corticosteroid therapy brought a permanent
and absolutely positive result of correction within a few days
(fig. 6). In adult patients the effect of application of Bemetha-
sone to the area of the afflicted pulley was incomplete, with
only a slight improvement. Diplopia in primary position mostly
regressed, but persisted to varying extents upon alternate side
sursumvergence. An optimal effect was achieved only in cases
in which the application took place at the latest by the end of
the second week following the beginning of the problems.

DISCUSSION

Since the time of detection of the clinical unit of tendon
casing syndrome of the superior oblique muscle by professor
Brown in 1950 (4), a search has been under way for an optimal
surgical solution. Complete tenotomy alone was only transitio-
nally successful (8), but from a long-term perspective was not
demonstrated to be very effective (9), furthermore postope-
rative pareses of the superior oblique muscle were described
(57). Tenectomy was also frequently accompanied by consecu-
tive paralysis of the superior oblique muscle, which out of 12
operated eyes did not appear in only 4, and a new pathological
position had to be adjusted primarily by a weakening procedu-
re on the inferior oblique muscle on the same side (52). Further
procedures were tenotomy with the aid of a “Z” plastic, which
has been used long term upon the weakening of the medial
rectus muscle, as well as extension of the tendon by its scission
(8). It is precisely this technique upon scission of a length of 10
mm that has returned among surgical techniques of the supe-
rior obliqgue muscle (29). A revolutionary change in the surgical
solution of Brown's syndrome was brought about by an expan-
der, enabling anatomical extension of the tendon of the supe-
rior oblique muscle, which was introduced by professor K.W.
Wright in 1991 (56). This application was first described in four
patients with the aid of a silicone amotio cerclage strip (medi-
cal grade), in which elevation in aduction improved after surge-
ry, without consecutive paresis of the superior oblique muscle
(56). The following year, surgical techniques of tenotomy on 13
patients were compared with the insertion of an expander on
12 patients. In both groups of observed patients, practically the
same improvement of vertical deviation was confirmed by 10
pdpt, in 92.3% and 90.9% respectively. A significant difference
between both techniques was the absence of postoperative
paresis of the superior oblique muscle in all operations with
the aid of an expander, whereas after tenotomy this compli-
cation appeared in 31% of cases (57). An extensive study with
an overview of the literature on this theme from the period
of 1982-1997 presents 85 patients with Brown's syndrome,
of whom 38 congenital, in 15 cases of which the operation
was performed with the aid of an expander without secondary
pathology of the superior oblique muscle and without its ex-
pulsion (58). Five cases of consecutive paresis of the superior
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oblique muscle in this period were connected with the remai-
ning tenotomies, which were adjusted following retropositio-
ning of the inferior oblique muscle on the same side. This sur-
gical technique spread internationally due to the frequency of
consecutive pareses of the superior oblique muscle following
tenotomies and tenectomies. In the citation database (chosen
PUBMED) up to the end of 2016 it is possible to find a dozen
papers by other authors from diverse regions, e.g. South Korea
(5), Saudi Arabia (2) or Turkey (20). Information was published
in these publications also about expulsion of an expander, in
one patient out of 9 operated on (5), and 2 patients out of 22
treated eyes, where inflammatory reactions were also descri-
bed in 6 cases requiring treatment by topical corticoids and
oral non-steroid antiphlogistics (20). Consecutive paresis of the
superior oblique muscle was also recorded, in 2 (9.5%) out of
22 patients treated with an expander (20) or only once (1.4%)
after 71 insertions of an expander (35). Sterile orbital cellulite
was also observed in 3 patients out of a total number of 71
operated on, in which corticosteroids always represented su-
ccessful therapy (35). A connection with scarring following an
inflammatory reaction in the upper nasal quadrant of the orbit
was also stated by the largest study, monitoring the results of
an expander in four operated patients (3%) (59) out of a total
number of 140 procedures, performed by 39 members of the
AAPOS (American Association of Pediatric Ophthalmology and
Strabismus). Expulsion of expanders itself was also minimal,
since it was recorded only five times, which represents 3.5%
(59). The only of the published publications on this theme in
the citation database from our region is an article by authors
from Bratislava, who processed an observation of 6 children up
to the age of 6 years operated on for Brown's syndrome and
an analysis of a nine year old girl with primary hypotropia 10
pdpt. A highly positive effect was achieved in this girl after the
insertion of a silicone expander (cerclage strip no. 240) 4 x 8
mm (13). In a further study ten years later the authors included
eight new patients (11). They also included solution of the cos-
metic impact on the state of position for indication of torticollis
and vertical deviation. After another two years a study from
Brno and our first study were published (25, 51). In the period
from 2008 to 2016 the Brno authors presented four studies (1,
48, 49, 51) in total, always on the same number of 23 patients
with Brown's syndrome, solved by means of an expander. The
patients had hypotropia in primary position greater than 20
pdpt in accordance with observation abroad (2), in four cases
as much as 35 pdpt. We did not observe such high hypotropia
before surgery, neither is it stated by other authors (2, 13, 58).
A pronounced improvement was manifested after surgery in
all cases of our cohort, and after one week hypotrophia was
reduced to 6 to 18 pdpt, which was reduced further during the
course of further observation and was never greater than 8
pdpt, in accordance with observation abroad (2). We also re-
corded this experience with progressive reduction of vertical
deviation in primary position, as well as Slovak authors (11).
Within the context of the surgical solution of paralytic strabi-
smus during the period of 1996 to 2014 (21), operations on
Brown's syndrome represented 10%. This stated number was
supplemented up to the end of 2016 by four further children
of pre-school age (22). We did not encounter expulsion of an
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implant of our own construction in our set of 33 observations
over a period from 20 years to a few months, and the Bratisla-
va authors do not state expulsion of a cerclage strip as an ex-
pander with an observation period from 7 months to 11 years
(11). In long-term observation during the period of 1995-2015
the Brno authors also did not observe expulsion of an implant
(1), in which the shortest observation was 12 years. They also
did not confirm perioperative complications with a silicone ex-
pander, and in a number of cases the postoperative position
culminated in hyperphoria (51). None of the authors in our re-
gion has yet stated consecutive paresis of the superior oblique
muscle following the application of an expander (1, 11, 13, 22,
24, 50). The isolated observations of consecutive semiptosis
we recorded were probably caused by a swelling of the area of
the levator of the upper eyelid and the superior rectus muscle
within the framework of the difficult search and preparation of
the superior oblique muscle.

We performed our own three-level evaluation as against
the classic scoring of 1-10 (58). The reason was simplificati-
on: to a condition of fully compliant, satisfactory and unsatis-
factory, which was analogous with the evaluation of the Brno
authors (1, 48, 49, 51) and is a reflection of the three-level
proposal for indication of the Slovak authors (12).

Following the successful insertion of the expander con-
structed by professor Wright (58, 59), further materials
were discovered for extending the tendon of the superior
oblique muscle, partially from synthetic materials but also
from human tissues. Non-absorbable polyester was the most
frequently applied, in which the results of its use were positi-
vely evaluated: 10 mm loop (14) or a 5-8 mm strip fixed as an
adjustable suture (61). Our own construction related to two
materials simultaneously: the core material was non-absor-
bable Ethibond, which fixed both ends of the disconnected
tendon of the superior obligue muscle in the relevant dis-
tance, the covering material was a flexible silicone cannula.
Various types of fascias of the patient were used upon the
extension of the tendon: Achilles tendon (4, 5), fascia lata (44)
and palmar tendon (3).

In the diagnosis of Brown's syndrome it is important to con-
duct a passive duction test, which can be performed in small
children only under general anaesthesia, and is therefore a
component of the surgical procedure. The test is incapable of
differentiating truncation of the tendon from its blocking in
the area of the pulley. In the case of genuine paresis of the in-
ferior oblique muscle, a passive duction test would be negati-
ve (theoretical consideration). Release of the loop of the fixed
expander of our construction during the gradual disconnecti-
on of the tendon, since we do not use myostate, then attests
to a loose pulley and extension of the tendon. The use of MR
is considered for clarification of the individual ratios of this
area, but so far there is no consensus of opinion. In the case
of congenital Brown's syndrome a 20% smaller cross-section
of the superior oblique muscle than in the unaffected eye is
described. This therefore concerns hypoplasia of the muscle,
which may be the reason for contraction (42). This situation is
described in isolated cases also by other authors in the issue
of a tendon with possible fibrosis, but they document predo-
minantly hypertrophy of the pulley-tendon complex (7).

Determination of the cause of acute Brown's syndrome is
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difficult due to the diverse possibilities of local and general
etiology. In our patients it was also difficult to demonstra-
te a correlation. The correlation between acquired form of
Brown's syndrome in adult patients and stroke was based on
a time continuity of the issue and a negative finding in the
MR of the orbits, since no other pathology, including diabe-
tes, was confirmed. There was an entirely clear correlation
between diplopia and pansinusitis in a thirteen year old girl,
since following antibiotic treatment of the inflammation,
motility of the eyeball was completely restored. Bilateral
paresis of the superior oblique muscle was described in the
case of pansinusitis (28). We conducted MR on the youngest
patient in the cohort in order to exclude an oncological cau-
se of the condition. There was a negative MR of the brain
and orbits together with a positive passive duction test, in
which a block of elevation could attest to inflammation in
the area of the pulley. This was confirmed by the prompt
response to an injection of Betamethasone into this regi-
on. Therapy by corticosteroids in the form of application of
injection into the area of the pulley has been known for 40
years (17). At present, systemic administration tends to be
preferred (30, 41). The grounds for this is that application in
small children would have to be administered under gene-
ral anaesthesia (30). Our patient was already under general
anaesthesia for the diagnostic passive duction test, which
enabled the safe administration of Betamethasone. In adul-
ts we believe that the overall burden on the organism is less
than upon systemic administration of a corticosteroid unless
the patient is simultaneously being treated e.g. for a syste-
mic pathology of the conjunctival tissue. The effect of local
application can be better assessed. The majority of patients
consisted of an eight-member group included in our study
in 2008 (25), since that time we have added only two adul-
ts and the youngest patient. At present we take a reserved
approach toward the application of corticosteroid to the re-
gion of the pulley of the superior oblique muscle, since ac-
cording to our experiences application must be performed
at the latest within two weeks from the beginning of the
symptoms, which is difficult to ensure. Furthermore, spon-
taneous regression of acute Brown's syndrome is known,
according to the literary data from 11% to 75% (19). Regre-
ssion has also been recorded in its congenital form without
surgical intervention (39).

CONCLUSION

The use of an expander of our own construction (non-ab-
sorbable Ethibond 5-0 covered with a silicone cannula) on
the congenital form of Brown's syndrome took place without
serious complications or its expulsion within the observation
period. The success rate of the procedure was determined
by the age of the patients at the time of implantation. In pre
-school children, vertical motility improved at least to the 2nd
degree of elevation defect. With advancing age, the possibili-
ty of aligning vertical motility decreased, mainly in adulthood.
The effectiveness of the application of Betamethasone into
the region of the pulley of the superior oblique muscle in
acute form of Brown's syndrome was successful only up to
2 weeks from the initial manifestations of vertical diplopia.
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