
Submit Manuscript | http://medcraveonline.com

Abbreviations: IOAT, anterior transposition of the inferior 
oblique; DVD, dissociated vertical deviation; PD, prism dioptres; RE, 
right eye; LE, left eye; AHS, antielvation syndrome; DSC, dissociated 
strabismus complex; IO, oblique muscle; SR, rectus muscle; IR, 
inferior rectus; AES, anti-elevation syndrome 

Introduction
Dissociated strabismus complex (DSC) includes dissociated 

horizontal, vertical, torsional deviation, latent nystagmus and 
sub-normal binocularity.1 It is usually bilateral but asymmetric; 
may manifest spontaneously or with cover testing. As clinical 
manifestation, DSC is a comitant drift of both eyes: the fixating eye 
manifests depression, adduction and intorsion and the non-fixating 
eye manifests elevation, abduction and extorsion to compensate for 
the drift of the fixating eye. A reversal of these movements is seen 
with refixation.2,3 The upward vertical version is produced mostly by 
the inferior oblique muscle (IO) of the fixing eye and the superior 
rectus muscle (SR) of the non-fixing eye.3

The surgical options for DVD correction are:

i. IO anterior transposition (IOAT) in DVD with IOOA (inferior 
oblique over action) – for treatment of both DVD and IOOA.

ii. SR recession in DVD without IOOA: symmetrical, bilateral and 
large.

iii. Inferior rectus (IR) resection in residual DVD.

iv. In V pattern with IOOA: anterior and nasal transposition of the 
inferior oblique (IO). 

v. In A pattern with SOOA (superior oblique over action): SR 
recession and SO posterior tenectomy or 4 oblique muscles 
weakening procedure. 

vi. Horizontal muscle surgery when horizontal deviation or DHD 
co-exist. 

Methods
The surgical technique of IOAT had changed over time. The 

reason for using IOAT in DVD is that in up-gaze, contraction of the 
transposed IO limits elevation and the IO muscle is converted from an 
elevator into a depressor.4 First the “spread out technique” was used; 
the insertion of the IO was spread out concentric with limbus. This 
new insertion created a “J deformity”,4 and anti-elevation syndrome 
(AES) occurred frequently with extorsion in up-gaze.5 Than the 
“bunch up technique “was used, bunching together the anterior and 
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Abstract

Purpose: To evaluate the results of 2 different surgical techniques of anterior transposition 
of the inferior oblique (IOAT) in patients with dissociated vertical deviation (DVD): 
anterior fibres sutured to sclera versus bunch-up technique. 

Methods: 121patients were included: group 1: In 41patients (82eyes) only the anterior 
fibers of the IO adjacent were placed to the temporal corner of the inferior rectus insertion; 
group 2: In 80patients (160eyes), the anterior and posterior fibers were bunch-up and 
sutured near the temporal corner of the inferior rectus insertion.

Results: The DVD values were measured and calculated for right eye/left eye (RE/LE) in 
prism dioptres (PD). Group 1: The values of DVD decreased from pre-operative RE/LE 8, 
82/8, 36PD to a post-operative of RE/LE 1, 33/1, 13PD. None of the patient had limitation 
of elevation. Group 2: The values of DVD decreased from pre-operative values of RE/LE 
12, 98/10, 67PD to RE/LE 3, 47/2, 18PD post-operatives. 

When DVD ≤15PD, DVD.

Group 1: from pre-operative RE/LE 8, 08/7, 72PD to post-operative RE/LE 1, 44/0, 77 PD.

Group 2: from pre-operative RE/LE 10, 90/10, 16 PD to post-operative RE/LE 1,84/1, 
41PD. 

When DVD >15PD

Group 1: from pre-operative RE/LE 20/10PD to post-operative RE/LE 10/0 PD.

Group 2: from pre-operative RE/LE 20/20PD to post-operative RE/LE 6/6PD. 

In patients from group 2, limitation of elevation in abduction followed, mild in 34 and 
moderate in 9 patients, 2 had antielvation syndrome (AHS).

Conclusion: IOAT with only anterior fibers of the inferior oblique sutured to sclera is a safe 
and effective procedure for DVD correction, especially when DVD ≤15PD. The bunch-up 
technique may cause limitation of elevation and AHS.
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posterior fibers of the IO. This technique was also followed by AES in 
long term follow-up. In the new technique only the anterior fibers of 
IO were sutured to the temporal corner of the IR insertion (Figure 1). 

Figure 1 Anterior fibers of IO sutured near the temporal corner of the IR 
insertion.

The study included 121patients with DVD operated in our clinic 
between 2000 and 2013. Group 1 included 41patients (82eyes), mean 
age 59, 72months (10-178months), follow up 4, 21 (4-10months). 
Only the anterior fibers of the IO adjacent were placed near the 
temporal corner of the inferior rectus insertion. Group 2 included 80 
patients (160eyes). The anterior and posterior fibers were bunch-up 
and sutured near the temporal corner of the inferior rectus insertion. 
The posterior fibers were kept 3mm posterior to IR insertion in order 
to avoid “J” deformity.6 In both groups, bilateral symmetric IOAT was 
done in all cases, irrespective of DVD asymmetry. Horizontal muscle 
surgery was added when necessary: in 103patients for esotropia, 
8patients for exotropia, 10patients had no horizontal strabismus and 
only IOAT was done.

Results
The DVD values were measured and calculated for right eye/

left eye (RE/LE) in prism dioptres (PD). Group 1: The values of 
DVD decreased from pre-operative RE/LE 8, 82/8, 36PD to a post-
operative of RE/LE 1, 33/1, 13PD. None of the patient had limitation 
of elevation.

Group 2: The values of DVD decreased from pre-operative values 
of RE/LE 12, 98/10, 67 PD to RE/LE 3, 47/2, 18 PD post-operatives. 

a. When DVD≤15PD, DVD.

b. Group1: from pre-operative RE/LE 8, 08/7, 72PD to post-
operative RE/LE 1, 44/0, 77PD.

c. Group 2: from pre-operative RE/LE 10, 90/10, 16 PD to post-
operative RE/LE 1,84/1, 41 PD. 

d. When DVD>15PD

e. Group1: from pre-operative RE/LE 20/10PD to post-operative 
RE/LE 10/0PD.

f. Group 2: from pre-operative RE/LE 20/20 PD to post-operative 
RE/LE 6/6 PD. 

In patients from group 2, limitation of elevation in abduction 
followed, mild in 34 and moderate in 9patients, 2 had antielvation 
syndrome (AHS). Residual DVD may result after IOAT using either of 
these 2techniques. 10 from 80patients from group 2 (12, 1 %) required 

re-operations for residual DVD. Similar results were obtained by 
other authors,7,8 (Table 1). 

Table 1 Results of surgery in DVD using IOAT- AF in group 1 and IOAT-bunch 
technique in group 2

 Group 1 Group 2 

Number of pts 41 (82eyes) 80 (160eyes)

Age (in months)
10-178 
mean age 59, 72 

17-228  
Mean age 64,60 

Follow-up (in months) 4-10 months 
mean 4,21 

4-156  
Mean 31,25 

Surgical technique IOAT- AF IOAT-bunch

DVD 
Preoperative OD/OS/Asymmetry 
(Minimum, maximum) 
Postoperative OD/OS/Asymmetry 
(Minimum, maximum)

8,82/8,36/0,46 
(min 0, max 20)

1,33/1,13/0,29 
(min 0, max 18) 

12,98/10,67/2,31 
(min 0-max 25)

3,47/2,18/1,29 
(min 0, max 18)

DVD≤15 
Preoperative OD/OS/Asymmetry

Postoperative OD/OS/Asymmetry 

 

8,08/7,72/0,36

1,44/0,77/0,67

 

10,90/10,16/0,74

1,84/1,41/0,43

DVD>15 PD 
Preoperative OD/OS/Asymmetry

Postoperative OD/OS/Asymmetry 

20/10/10 

10/0/10 

20/20/0 

6/6/0 

Limitation of elevation in abduction 0 Mild in 34 pts,  
Moderate in 9 

Limitation of elevation in straight up-gaze 0 8

AES 0 2

Pts, patients; DVD, dissociated vertical deviation; PD, prism dioptres; IOAT- AF, 
only the anterior fibers of the IO adjacent were placed near the temporal 
corner of the inferior rectus insertion; IOAT-bunch, the anterior and posterior 
fibers were bunch-up and sutured near the temporal corner of the inferior 
rectus insertion with the posterior fibers was kept 3mm posterior to IR 
insertion; AES, antielevation syndrome

Discussion
The risk of AHS increases after lateral placement of the posterior 

fibers.9 Placing the posterior fibers further temporal to the Y axis may 
cause substantial extorsion with Y or T pattern.10 Anti-elevation in 
abduction following IOAT can be caused by extorsion.11 The risk of 
AHS increases also after IOAT with IO resection.12 In order to avoid 
AHS, in group1, the posterior fibers were freely left hanged back. 
In all our patients surgery was bilateral and symmetrical and IO was 
placed at the IR insertion. Few of the reasons were that although 
DVD and IOOA may be observed unilaterally, but after unilateral 
surgery DVD or IOOA may become prominent in the other eye. Also, 
unilateral IOAT can result in lower lid asymmetry.

Conclusion
Our results suggested that IOAT with only the anterior fibers of 

the IO sutured to sclera is a safe and effective procedure for DVD 
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correction, with no postoperative hypotropia or elevation deficit. We 
prefer to use this technique when DVD≤15PD because is effective, 
without having the risk of AES. When pre-operative DVD>15PD 
we use the IOAT “bunch-up” technique only in very asymmetrical 
DVD cases, IOAT “bunch-up” technique in the eye with larger 
DVD and anterior fibers IOAT in the other eye. We use to perform 
moderate bilateral SR recession 6-7mm as a second procedure for 
residual DVD, We are aware about the limitations of this study: group 
1 is much smaller than group 2, in group 1 the follow-up is shorter 
(4-10versus 4-156months); there are only 2patients from group 1 with 
pre-operative DVD>15PD.
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