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·Letter to the Editor·
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Dear Editor,

B rown syndrome is an ocular motility disorder 
characterized by restriction of elevation in adduction 

combined with a positive forced duction test and minimal or 
no superior oblique (SO) overaction[1]. Other features include 
V-pattern horizontal deviation and palpebral fissure widening 
while adduction[1]. Various SO-weakening surgeries have been 
developed to correct the patient’s primary position hypotropia 
(HOT) and abnormal head posture (contralateral face turn and 
chin-up position)[1-2]. Consecutive SO palsy is an important 
complication that may occur after surgical correction of Brown 
syndrome[2-3]. This study discusses the surgical management 
of three cases with consecutive SO palsy and provides a 
brief review of this complication in the ophthalmic literature. 
Additionally, the article will cover the differential diagnosis 
and surgical management of this complication.
This study was conducted in accordance with the principles of 
the Declaration of Helsinki, and informed consent was obtained 
from all subjects. The study was approved and supported by 
the Institutional Review Board at Shiraz University of Medical 
Sciences and approved by the ethical committee (Approval 
number 32044).
Figure 1 shows the flowchart of case selection. Four patients 
with hypertropia (HT) in the operated eye were identified. 
Three had consecutive SO palsy, while one developed Brown 
syndrome in the non-operated eye after surgery. 
Case 1: A 5-year-old girl underwent right-side SO tenectomy 

and right lateral rectus muscle recession due to congenital 
Brown syndrome. Before surgery, she had 10 prism diopter 
(PD) HOT in the primary position, which increased to 15 PD 
in the side gaze and 40 PD in the contralateral elevation gaze 
along with V-pattern exotropia. One year after the operation, 
she had 12 PD HT in the right eye, which increased in the 
contralateral gaze (18 PD in the left gaze vs 5 PD in the right 
gaze) combined with a face tilt to the left. She underwent right 
IO myectomy and left lateral rectus muscle recession to correct 
iatrogenic SO palsy and residual exotropia. As a result, she 
achieved orthotropia and her face tilt was resolved.
Case 2: A 7-year-old boy underwent right SO tenectomy due 
to severe right-side acquired Brown syndrome. He had 8 PD 
HOT in the primary position which increased to 15 PD in the 
contralateral gaze and 40 PD in the contralateral elevation. 
After surgery, he developed 18 PD HT in the operated eye that 
increased to 22 PD on the left gaze and 25 PD on the left side 
elevation. Fundus examination revealed macular extorsion in 
the operated eye. The patient was then treated with a right IO 
muscle large myectomy. Six months after the second surgery, 
the patient was found to be orthotropic with no face turn or tilt.
Case 3: A 6-year-old boy was brought to our clinic with a 
complaint of persistent ocular deviation despite strabismus 
surgery at the age of 4y. His operation note revealed right-side 
SO muscle elongation of 8 mm with a silicone band due to 
right-side Brown syndrome. Postoperative, he had developed 
right HT of 10 PD in the primary position, which worsened in 
the contralateral gaze (12 PD) and the ipsilateral tilt (15 PD). 
He was treated with right IO myectomy due to iatrogenic right-
side SO palsy. On his last postoperative visit, he had no ocular 
deviation and no head tilt.
Case4: A 3-year-old girl was treated with left-side SO 
elongation 8 mm due to left-side acquired Brown syndrome. 
Her initial HOT was 8 PD in the primary position which 
increased to 12 PD in the contralateral gaze and 25 PD in the 
contralateral elevation. She also had a V-pattern exotropia (25 PD 
exotropia in up-gaze), a compensatory face turn to the right, 
and a chin-up head position. One year after the surgery, she 
presented with 5 PD HOT of the right eye in the primary 
position which increased to 10 PD in the left gaze and was 
associated with a moderate under-elevation in adduction. She 
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underwent right SO elongation with the diagnosis of right-side 
Brown syndrome and remained orthotropic till her last follow-up.
DISCUSSION
SO weakening procedures are divided into two main groups, 
SO tenotomy/tenectomy and SO lengthening techniques[1]. 
SO lengthening can be performed with a silicone expander, 
Mersilene suture spacer, autologous expander, split tendon 
lengthening, and Z-lengthening[3-11]. SO tenotomy/tenectomy 
was proven successful in relieving the limitation of elevation 
in adduction. However, postoperative iatrogenic SO palsy, 
which occurred in up to 80% of the cases, was a great 
challenge[2-3]. Several recommendations were proposed to solve 
this issue such as performing SO tenotomy near the insertion 

or simultaneous IO weakening in the same surgical session[12]. 
SO lengthening techniques were later introduced as a novel 
surgical option carrying a lower risk of iatrogenic SO palsy. 
The incidence of iatrogenic SO palsy was reported to be up to 
33% after different methods of SO lengthening[3-11]. A summary 
of consecutive SO palsy cases after SO lengthening procedures 
is presented in Table 1.
This study reported three cases of iatrogenic SO palsy, two 
after SO tenotomy (14.2% incidence) and one after SO silicon 
expander surgery (5.2% incidence). The rate of iatrogenic SO 
palsy following tenotomy in the current study was lower than 
previously reported[2], possibly due to intraoperative surgical 
variations in the hand of the surgeon. Furthermore, surgery 

Table 1 Consecutive SO palsy after SO lengthening procedures

Study/year n
(range of HOT) Surgical treatment n of consecutive 

SO palsy (%) Management of consecutive SO palsy

Wright 1999[3] 15 (0-30 PD) SO silicone expander surgery (5.5-7 mm) 2/15 (30) 1 patient underwent IO recession
Stager et al, 
1999[4]

19 (20 eyes) SO silicone expander surgery (6-10 mm) 4/19 (21) 4 patients underwent IO weakening

Awad et al, 
2003[7]

12 (20-40 PD) SO silicone expander surgery (10-12 mm) 3/12 (25) No surgery mild SO palsy (2-4 PD HT)

Suh et al, 
2001[5]

3 (0-25 PD) SO suture spacer surgery (2-8 mm) 1/3 (33) Prism spectacles in 1 patient

Suh et al, 
2008[6]

13 (0-35 PD) SO adjustable suture spacer surgery (3-8 mm) 4/13 (30.7) 1 patient underwent IO weakening
3 patients experienced detrimental increasing effects over 

time

Yazdian et al, 
2008[8]

25 (5-25 PD) SO adjustable suture spacer surgery (5-8 mm) 2/25 (8) Prism spectacles in 1 patient
1 patient underwent suture loosening and SO tendon re-

approximation
Moghaddam 
et al, 2014[10]

15 (10-25 PD) SO split tendon lengthening (10 mm) 0 -

Awadein et al, 
2012[9]

9 (4-20 PD)
6 (4-20 PD)

SO suture spacer surgery (5-8 mm)
SO silicone expander surgery (5-7 mm)

0
0

-

Sharma et al, 
2018[11]

19 SO adjustable suture spacer surgery (2-7 mm) 6/19 (32) 2 patients underwent scar tissue removal + IO weakening
1 patient underwent IO recession alone

1 patient underwent 5 mm temporal tuck of SO tendon

SO: Superior oblique; IO: Inferior oblique; n: Number of patients; HOT: Hypotropia; HT: Hypertropia; PD: Prism diopter.

Figure 1 Case selection  SO: Superior oblique.
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was limited to patients with severe hypotropia in the primary 
position. Conservative management is preferred over surgery, 
particularly for patients with mild HOT in the side gaze, since 
lower preoperative HOT in the affected side gaze was found to 
be associated with a higher risk of consecutive SO palsy[11].
Few reports have discussed the surgical management of 
consecutive SO palsy following SO weakening in Brown 
syndrome. Santiago and Rosenbaum[2] emphasized that 
surgical correction of this condition is rather challenging due 
to the complex nature of the palsy. SO tendon re-anastomosis 
was only successful in one of their cases. Two patients 
were previously managed through prism correction[7-8], and 
seven patients with IO weakening surgeries, including IO 
recession[3-4,6,11]. IO weakening combined with scar tissue 
removal[11], SO tuck[11], and SO re-approximation were also 
reported[8]. In this study, cases 1, 2, and 3 were successfully 
managed with IO myectomy, an easy and effective IO 
weakening procedure. 
Bilateral Brown syndrome can have a delayed onset in the 
second eye[13]. Therefore, not all cases of postoperative HOT 
in the non-operated eye following surgical management of a 
presumably unilateral Brown syndrome are consecutive SO 
palsy. After unilateral SO weakening surgery, nine individuals 
were found to develop Brown syndrome in their second 
eye, as reported in four previous studies[13-16]. Seemingly we 
found one patient in our series with sequential presentation of 
bilateral Brown syndrome who achieved orthotropia after SO 
weakening of the second eye.
It is crucial to educate patients and their parents about the 
potential risks that come with performing an SO weakening 
procedure. These risks include the possibility of consecutive 
SO palsy, especially after SO tenectomy, and the development 
of Brown syndrome in the other eye. Simultaneous IO 
weakening surgery in the same session is not recommended, 
considering the low incidence of consecutive SO palsy. We 
found that IO myectomy is a safe and effective surgical option 
for relieving symptoms in cases of consecutive SO palsy.
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