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Abstract 
Purpose: In this study the results of consecutive exotropia surgical treatment by using different 
surgical technics are presented. Methods: This study included 34 patients, aged 21 to 47 years 
(mean 27.9), who underwent medial rectus muscle advancement alone or in combination with 
medial rectus resection and/or lateral rectus recession. The mean interval between original sur-
gery and surgery for consecutive exotropia was 8.5 years (range: 5.5 years to 14 years). Most of 
patients had 2 and more prior surgeries (73.5%) sold by an adduction deficit (47.06%). Results: 
The overall mean preoperative exodeviation was 35.12 ± 10.13 PD. Satisfactory alignment (within 
10 PD of orthophoria) was achieved in 20 patients (58.8%) at 10 days after surgery and 24 pa-
tients (70.5%) at final 6-month follow-up. The most common surgical procedures were unilateral 

MR advancement and LR recession—47%. Conclusion: Medial rectus advancement is an effective 
method of surgical treatment, especially in cases with adduction limitation, but the risk of the eye-
lid fissure narrowing in cases of MRM advancement more than 5 mm associated with resection is 
present. In our opinion for reducing this risk in cases of XT with big angle of deviation, performing 
a smaller amount of advancement associated with recession of LRM can prevent the development of 
a such complication. 
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1. Introduction 
Exodeviation that develops iatrogenically after esotropia surgery is called consecutive exotropia. This deviation 
occurs according to Von Noorden between 2% - 8% [1] while other studies found an incidence ranged from 4% 
to 27% [2] [3]. This surgical complication can develop immediately after surgery or many years and even dec-
ades later [4] [5], some risk factors causing its development have been reported by ophthalmologist like high 
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hyperopia, amblyopia, vertical deviation, A and V patterns, nystagmus, large medial rectus recessions, restric-
tion of adduction, multiple surgeries, and developmental delay, the failure to evaluate the patient condition 
preoperatively [2] [3] [5]-[8]. 

The surgical treatment of this category of strabismus encloses more options on horizontal rectus muscles that 
are differently used by different authors. Some authors recommend to perform surgeries on muscles which have 
been already operated in order to avoid manipulation of intact muscles. On the contrary, some surgeons assume 
that surgery on previously operated muscles is unpredictable and recommend recession of the LR muscles [8]. 
But, all authors accept that the decision regarding the surgical procedure to be taken involves an assessment of 
the type and amount of previous surgery and the presence of limitation of adduction (sometimes to the presence 
of scar traction) or convergence insufficiency [5]. It was established that, large recessions, exceeding 5 mm of 
the MRM can produce consecutive exotropia associated with limitation of adduction; large resections of the lat-
eral rectus muscle can cause in contrary a limitation of abduction. Usually recession is indicated for patients 
with consecutive exotropia with limited adduction after bilateral MRM recession, or in cases that underwent un-
ilateral MRM recession/LRM resection surgery [5]. For patients with divergence excess or exotropia with nor-
mal MRM function a bilateral LRM recession is indicated, but it should be avoided in patients with limitation of 
adduction [5]. But one thing is actual concerning consecutive exotropia—it requires special attention of the or-
thoptist and surgeons, due to the difficulties in pre-operative assessment, in planning and even performing the 
surgery [4].  

2. Patients and Methods 
We retrospectively reviewed the records of 34 patients, 15 males and 9 females, with age ranging from 21 to 47 
years, mean 27.9, who had undergone surgery for consecutive exotropia. The main complain of this patients was 
aesthetic problem. 

All patients had undergone a complete ophthalmologic and orthoptic examination. Sex, age, corrected preo-
perative visual acuity (for amblyopia detection—interpreted as a difference in visual acuity of over two lines 
between the eyes and could not be ameliorated with optical correction), refraction (by retinoscopy spherical 
equivalent being calculated), number of previous surgeries preoperative and postoperative angle of deviation for 
distance and for near with Berens prism bar and binocular vision (stero test Lang) were analyzed. 

Surgical treatment methods consisted of: 
• Unilateral or Bilateral Medial Rectus advancement; 
• Combined Medial Rectus advancement and Lateral Rectus recession; 
• Combined Medial Rectus advancement with Resection and Lateral Rectus recession. 

In all patients the muscles elongation test was performed.  
All this patients had been followed up for 10 days to 6 month after surgery. The postoperative results were 

defined as being successful when alignment within 10 PD.  
Written informed consent to participate in this study was obtained from all patients.  
The data were analyzed by Microsoft Excel 2003 (descriptive statistic calculation, standard deviation).  

3. Results 
We tried to find out about the previous oculomotor situation and surgery that patients included in our study had 
already undergone, the number of operations performed before the Medial Rectus Muscle (MRM) advancement. 
Almost of patients (22) were operated for convergent squint between 3 and 5 years of age (mean 4.6 years). 
Multiple surgeries had been performed in 73.5% (bimedial medial rectus recession and mono or bilateral resec-
tion of lateral rectus) and only 9 patients had been operated only once (Table 1). 

Refractive status of our patients showed a high degree of hyperopia (≥3.5 D) in only 8.8% (3) cases, a myopia 
between −1.75 - −3.0 D in 11.8% (4) cases. The other patients (79.4%) had a refractive error between +3.0 D 
and −1.5 D. A high degree of anisometropia, more than 2 D, was also not found.  

Amblyopia was found in 67.6% of our cases, in 38.2% it was a moderate one (Table 2). 
Prior to surgery 23 patients had a similar exotropic angle for distance and for near. A difference of at least 

10PD was found in 11 cases (10 with an angle larger for near, and 1 larger for distance). Mean of deviation be-
ing 35.12 ± 10.13 DP. 

Sixteen patients (47.06%) had a monocular or binocular limitation of adduction. 
During surgery, the medial rectus muscle was found at a mean of 12.9 mm from the limbus (ranged from 5.5  
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Table 1. Number of prior strabismus surgeries. 

Number of strabismus surgeries Patients with consecutive XT (no. and %) 

1 9 (26.5%) 

2 17 (50%) 

>2 8 (23.5%) 

 
Table 2. Amblyopia frequency. 

Degree of amblyopia Number of patients and % 

Presence of amblyopia 23 (67.6%) 

Absence of amblyopia 11 (32.4%) 

 
Table 3. Surgical procedures performed according to the degree of deviation.  

Degree of  
deviation Surgical procedure Number of patients 

15 PD - 25 PD Mono or bilateral MRM advancement 7 

25 PD - 40 PD Monolateral MRM advancement + resection Or  
Monolateral MRM advancement + recession 

4 
14 

40 PD - 55 PD Unilateral MRM advancement + resection + recession of LRM 4 
≥55 PD Bilateral advancement MRM + resection + LRM recession 2 

 
mm to 8.2 mm).  

Considering that 1 mm medial rectus advancement corrected about 4Δ of exotropia in 16 cases an unilateral 

MR advancement and LR recession were performed, followed by unilateral MR advancement/resection (5), un-
ilateral MR advancement/resection and LR recession (4), unilateral MR advancement (2), and bilateral MR ad-
vancement (5) (Table 3). 

The mean advancement of Medial Rectus Muscles was 5.9 mm. Lateral rectus recession varied from 5 mm to 
8 mm. The postoperative results were controlled 10 days, three month and six month after operation. The suc-
cess rate in our series was 70.6% at the final follow-up within 10Δ of orthophoria, the mean postoperative angle 
at 6 month of follow-up being 8.3 ± 5.8 PD (Figure 1). The average reduction of the angle was respectively 31.5 
± 7.1 PD of the preoperative angle. 

Meanwhile in cases of advancement more than 5 mm associated with resection we noticed the development of 
another cosmetic problem—eyelid fissure narrowing. That’s why a routine recession of the antagonist may 
therefore also be required in order to avoid the development of such kind of complication.  

4. Discussion 
According to our study multiplies previous surgeries, limitation of adduction are risk factors in development of 
consecutive XT. In cases of late consecutive exotropia, various surgical techniques can lead to development of 
divergence as: large medial rectus recession; large resection of one lateral rectus and engagement of inferior ob-
lique during lateral rectus resection. Even if we were not able to establish the type and amount of previous per-
formed surgeries, we found out an excessive amount of surgery (the mean recession of medial rectus muscles 
was 12.9 from limbus), that led to adduction limitation and the development of the consecutive exodrift.  

In our study we did not have patients with high degree of hyperopia witch according to some publication has 
been thought to be an important risk factor in producing a consecutive exotropia [2]. Amblyopia—another factor 
witch increase the risk of developing consecutive XT was found in 67.6% in our series. It is very important that 
amblyopia be fully treated in childhood and even after surgery the treatment of residual amblyopia should con-
tinue as a good visual acuity and binocular vision are factors of postoperative stability and can prevent the later 
exodrift.  

The surgical results have showed a success rate in our series of 70.6% even though we noticed the develop-
ment of an exodrift in some cases, averaging 8.8 PD at final follow-up. In our study the advancement exceeds 
the original insertion of the muscles by maximum 2 mm in only 2 cases when angle of deviation was bigger than  
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Figure 1. Mean degree of deviation before and after surgery. 

 
55 PD. We performed an unilateral surgery on an amblyopic eye, especially in cases with unilateral amblyopia 
and literature data also support that most of surgeons approved this approach [5]. According to some author a 
major effect is expected if a further advancement is performed [5] but in our patients we have noticed the de-
velopment of an eyelid fissure narrowing after large amount of advancement. That’s why in our opinion mea-
surement of eyelid fissure size before performing an advancement is desirable, especially in unilateral surgery. 

In our study, the unilateral and bilateral MRM advancements to the physiological insertion corrected exodevi-
ations of about 4 PD per 1 mm (15 PD and 25 PD respectively). According to Donaldson [9] a suitable ocular 
alignment immediately after surgery for consecutive exotropia is a small-angle esotropia of 5 to 10 PD as an ex-
otropic drift occurs after consecutive exotropia surgery, usually within the first 6 weeks. The problem of devel-
opment of a late exodrift after surgery has been reported by many authors [10]-[12]. Kolling G. H. and 
Schmidt-Bacher A. [13] have noticed the development of an exodrift after three months of follow up, the mean 
value was—6 degrees, the dose-effect relation was reduced to 1.4 degrees/mm from 2 degrees/mm operative 
amount. Yoonae A Cho et al. [12] concluded that the corrective value of Medial rectus advancement is 3 PD per 
1 mm; Marcon G.B et al. [11] results were a little bit different, the mean dose-effect being 5 PD at first day after 
surgery and 4 PD at 6 month. Regarding the choice of surgical technique a lot of authors prefer bilateral lateral 
rectus recession to all other methods [5] [14] [15]. Gómez De Liaño Sánchez P et al. [16] in a retrospective 
study on 30 patients who underwent surgery for consecutive exotropia concluded that the technique of choice is 
a bilateral lateral rectus muscle recession for deviations up to 35 prism diopters, but in cases when the initial 
deviation exceeds 35 prism diopters the association of an advancement of one or both medial rectus muscles is 
necessary. He also reported 70% success rate following bilateral LR recession or unilateral MR advancement. 
Ohtsuki et al. [17] found out that a single advancement of the MRM to the original insertion correct 23 DP of 
deviation at distance and 30 DP at near and an bilateral MRM advancement correct 26 DP of deviation at dis-
tance and 40 DP at near.  

Our surgical results have confirmed that 1 mm of advancement is able to correct 4 PD of deviation.  

5. Conclusion 
Medial rectus advancement is an effective method of surgical treatment, especially in cases with adduction limi-
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tation, but the risk of the eyelid fissure narrowing in cases of MRM advancement more than 5 mm associated 
with resection is present. In our opinion for reducing this risk in cases of XT with big angle of deviation, per-
forming a smaller amount of advancement associated with recession of LRM could avoid such complication. 
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