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Abstract
Background The effect of strabismus surgery on the quality of life of strabismus patients with thyroid-
associated ophthalmopathy is unclear, The aim of the study is to explore the effect of strabismus surgery
on the quality of life of strabismus patients with quiescent thyroid-associated ophthalmopathy (TAO).

Methods This study is a prospective case-series study. Strabismus patients with TAO who were admitted
in the First A�liated Hospital of Guangxi Medical University from October 2011 to April 2016 were
included in this study. The patients completed the Graves' ophthalmopathy quality of life questionnaire
(GO-QOL) before the operation and 6 weeks after the operation. Preoperative and postoperative quality of
GO-QOL scores were compared using paired samples t-test. The correlation between the angle of
misalignment and the quality of life was analyzed using Spearman correlation analysis.

Results We recruited 23 patients for this study, including 11 males and 12 females. Patients were 31-67
years old with a mean age of 49.04 years. Compared to preoperative GO-QOL scores, postoperative GO-
QOL scores for visual function (43.04 vs. 73.50, p<0.001) and psychosocial function (40.13 vs. 72.93,
p<0.001 ) were signi�cantly increased, respectively. The greater the preoperative angle of misalignment
was, the worse the psychosocial function (r= -0.433, p=0.039).

Conclusions Strabismus surgery signi�cantly improves the quality of life of the strabismus patients with
quiescent TAO. 

1. Introduction
Thyroid-associated ophthalmopathy (TAO) is a common disease in ophthalmology that affects the
quality of life of patients. Its main clinical manifestations include eyelid retraction, proptosis, strabismus,
compensatory head position and limited eye movement [1] [2] [3] [4].

In 1998, Terwee et al.[5] developed a TAO patient-speci�c Graves' ophthalmopathy quality of life
questionnaire (GO-QOL), and the reliability and validity of this questionnaire have been veri�ed [6] [7]. GO-
QOL is endorsed by the European Group on Graves' orbitopathy (EUGOGO) and has been widely applied
[8] [9].

The study of Jellema et al [10] on the preoperative and postoperative quality of life of strabismus patients
with TAO using GO-QOL showed that strabismus surgery could signi�cantly improve the quality of life of
patients. However, we found that up to 16 patients (among a total of 28 patients) in that study underwent
orbital decompression before receiving strabismus surgery. TAO orbital decompression may cause
strabismus, which makes the strabismus surgery more complicated and ineffective [11] [12] [13] [14] [15].
Therefore, TAO orbital decompression may affect the quality of life of patients after strabismus surgery.
Although the paper noted that the quality of life improvements in the patients after undergoing TAO
strabismus surgery in the orbital decompression group and the non-orbital decompression group did not
signi�cantly differ. At present, there is no study to evaluate the effect of strabismus surgery on quality of
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life in strabismus patients with TAO who did not need undergo orbital decompression. Therefore, the
objective of the present study was to investigate the effect of strabismus surgery on quality of life in
strabismus patients with quiescent thyroid-associated ophthalmopathy.

2. Participants And Methods

2.1. Participants
The present prospective case-series study was approved by the Ethics Committee of the First A�liated
Hospital of Guangxi Medical University and followed the principles of the Declaration of Helsinki. The
purpose and signi�cance of this study were explained to the included patients and their relatives, and
patient consent was obtained with a signed informed consent form.

In this study, strabismus patients with TAO who were hospitalized at the First A�liated Hospital of
Guangxi Medical University from October 2011 to April 2016 were recruited, and out-patient follow-up was
performed. The outpatient follow-up was terminated in June 2016. Inclusion criteria: (1) The diagnostic
criteria proposed by Bartley et al in 1995 [16] were used for the diagnosis of TAO in this study. For patients
with restrictive strabismus caused by TAO, the vertical strabismus should be greater than or equal to 10Δ,
and/or the horizontal strabismus should be greater than or equal to 15Δ; (2) The preoperative control of
thyroid function was normal: All included subjects were con�rmed by endocrinologists that the thyroid
function (TT3, TT4, FT3, FT4) was normal. There is no need for hyperthyroidism treatment, and there is
no recurrence of hyperthyroidism before strabismus surgery; (3) According to the conditions of ocular
in�ammation [17] [18], CAS < 3 was classi�ed as in�ammatory quiescence with stable strabismus for 3
months based on the method recommended by EUGOGO. (4) The preoperative MRI revealed enlargement
in the extraocular muscle; (5) The follow-up time was ≥ 6 weeks; (6) The medical record was complete.
Exclusion criteria: (1) The patient had restrictive strabismus that was not caused by TAO; (2) The patient
had a history of orbital, extraocular muscle and eyelid surgery; (3) The follow-up time was < 6 weeks; (4)
The medical record was incomplete; (5) The patient had a history of mental disorders, had taken
medication that might cause mental disorders, or had di�culty understanding instructions.

The sex, age, clinical data, and laboratory test results of each patient were collected. Each patient
underwent routine orbital MRI examination. The ocular alignment with distance (5 m) �xation was
measured before the operation and at 6 weeks after the operation using GO-QOL.

All patients who agreed to participate in the study after verbal or written explanation completed the GO-
QOL questionnaire before and at 6 weeks after the operation. The visual function and psychosocial
function scores were calculated [5] [10].

The angle of misalignment (△) was measured using a prism with a Maddox Rod. For the case showing
no light spot or light line in the measurement of strabismus by a prism with a Maddox Rod, the angle of
misalignment was measured by adjusting the degree of the prism with corneal re�ectometry, in which the
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degree of the prism was adjusted until the corneal re�ection point was located at the center of the pupil,
and the prism reading was the angle of misalignment for the eye being tested.

2.2. Statistical analysis
Statistical analysis was performed using the SPSS (version 13.0 for Windows; SPSS Inc., Chicago, IL,
USA). The measurement data are presented as the mean ± standard deviation, and a paired sample t-test
was used for the comparison of patients before and after the operation. The quality of life of the male
and female patients was compared with two independent samples t-test. The preoperative strabismus
and preoperative psychosocial function were analyzed using spearman correlation. A difference with p < 
0.05 was considered statistically signi�cant.

3. Results
A total of 23 strabismus patients with TAO who received strabismus surgery in our hospital were recruited
in this study, including 11 males and 12 females. Patients were 31–67 years old (mean age of 49.04
years old). Thyroid dysfunction occurred at 29–65 years old (mean age of 43.58 years old). Thyroid
dysfunction occurred in 21 cases: 13 cases before the onset of the ophthalmopathy (with an interval of
0.5-5 years and a median of 2 years), 1 case after the onset of the ophthalmopathy (with an interval of
3.5 years), and 7 cases at the same time as the onset of the ophthalmopathy. Patients exhibited stable
strabismus3-36 months before the operation (with a median time of 6 months). Patients were followed
up for 1.5-5 months (with a mean follow-up time of 15.17 ± 14.01 months). All patients exhibited no
hyperthyroidism and recurrence of TAO during the follow-up. 3 patients had horizontal strabismus before
operation. 9 patients had vertical strabismus before operation.11 patients had a combined strabismus
before operation. 4 patients had horizontal strabismus after operation 6 weeks. 15 patients had vertical
strabismus after operation 6 weeks.4 patients had a combined strabismus after operation 6 weeks. 19
patients had diplopia before operation. 6 patients had diplopia after operation 6 weeks. Table 1 shows
the clinical manifestations of the included patients.
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Table 1
General patient information

No. Sex Age (year) Visual acuity Angle of misalignment (△)

OD OS Preoperative Postoperative 6 weeks

1 Male 48 0.6 1.0 RHT38 RHT3

2 Male 51 0.4 0.8 ET120 ET15

3 Female 38 0.8 0.8 RHT 60 RHT 1

4 Female 50 1.0 0.05 ET120 ET4

5 Male 51 1.2 1.0 XT30RHT25 RHT2

6 Male 31 1.0 1.0 ET70RHT15 ET6RHT5

7 Male 43 1.0 1.0 ET85 ET25

8 Male 45 1.0 1.0 RHT45 RHT1

9 Male 46 0.8 1.0 ET65RHT25 ET22

10 Male 41 1.5 1.0 RHT30 RHT5

11 Male 51 0.9 0.5 XT8 RHT50 RHT5

12 Female 41 1.0 0.6 ET6 RHT20 RHT3

13 Female 59 0.5 1.0 RHT90 RHT8

14 Male 65 1.0 0.8 ET15LHT25 RHT3

15 Female 56 1.0 1.0 XT6 RHT35 RHT20

16 Female 50 1.0 1.2 XT15RHT35 XT14RHT12

17 Female 53 1.0 1.0 RHT50 RHT2

18 Female 57 0.9 0.7 RHT 90 RHT45

19 Female 51 0.9 1.0 XT35RHT38 XT5 RHT3

20 Female 43 1.0 1.2 LHT60 LHT30

21 Female 57 0.8 0.8 LHT60 LHT5

22 Male 67 0.2 0.5 XT15RHT80 XT14RHT18

23 Female 34 0.6 1.0 XT15RHT80 RHT4

OD = right eye; OS = left eye; ET = esotropia; RHT = right hypertropia; XT = exotropia; LHT = left
hypertropia.
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The quality of life of all patients had improved after strabismus surgery. The postoperative psychosocial
function of all patients had improved. The postoperative visual function of 20 patients had improved.
The postoperative visual function of 2 patients had not improved. The postoperative visual function
score of 1 patient lower than the preoperative visual function score (32.25vs37.5). The results showed
that the preoperative visual function score of the patients was 7.12–91.67 (with a mean score of 43.04),
and the postoperative visual function score was 31.25–93.75 (with a mean score of 73.50). The
preoperative psychosocial score of the patients was 0-68.75 (with a mean score of 40.13), and the
postoperative psychosocial score was 37.50–100.00 (with a mean score of 72.93). The postoperative
visual function was signi�cantly improved (p < 0.001). The postoperative psychosocial function was also
signi�cantly improved (p < 0.001) (Fig. 1). No signi�cant differences were noted in the score of the
preoperative visual function and the score of the preoperative psychosocial function in patient (p = 
0.903).No signi�cant differences were noted in the improvement of the postoperative visual function and
psychosocial function in patients with strabismus after strabismus surgery (p = 0.943).

The angle of misalignment was measured using a prism with a Maddox Rod. Patients had a preoperative
strabismus of 21–120 △ (with a median of 60△) and a postoperative strabismus of 0–45 △ (with a
median of 4△). The results of the paired t-test showed that the strabismus surgery signi�cantly improved
eye position (p < 0.001), and postoperative strabismus was signi�cantly reduced.

Spearman correlation statistical analysis showed that preoperative strabismus was correlated with
preoperative psychosocial function (r=-0.433, p = 0.039) (Table 2). The preoperative strabismus was not
correlated with preoperative visual function(r=-0.310, p = 0.150). The postoperative strabismus was not
correlated with postoperative visual function(r=-0.165, p = 0.452). The postoperative strabismus was not
correlated with postoperative psychosocial function(r=-0.301, p = 0.163). Sex had no effect on
postoperative quality of life in the strabismus patients with quiescent TAO after strabismus surgery (all p 
> 0.05).

Table 2
Correlation of the angle of misalignment and quality of life*

GO-QOL Visual function Psychosocial function

Preoperative Postoperative Preoperative Postoperative

Angle of
misalignment

Preoperative r = -0.310

p = 0.150

  r = -0.433

p = 0.039

 

Postoperative   r = -0.165

p = 0.452

  r = -0.301

p = 0.163

*Spearman correlation analysis

GO-QOL = Graves' ophthalmopathy quality of life questionnaire
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4. Discussion
This study found that strabismus surgery could signi�cantly improve the quality of life of strabismus
patients with TAO, including visual function and psychosocial function. Our results are consistent with
those of Jellema et al [10]. We found that the preoperative visual function scores of strabismus patients
with TAO was lower than the Jellema et al’s study [10], and postoperative visual function was signi�cantly
improved (73.50 ± 16.65 vs. 65.7 ± 30.5 [10]). Preoperative psychosocial function was low (40.13 ± 23.32
vs. 60.6 ± 25.9 [10]), and postoperative psychosocial function was signi�cantly improved in these patients
(72.93 ± 16.06 vs. 69.5 ± 24.2 [10]). These �ndings may be related to the more stringent selection of the
included patients in this study. Our study excluded patients with a history of orbital, extraocular muscle
and eyelid surgery, whereas 16 patients who received orbital decompression (28 cases in total) were
included in the study of Jellema et al [10]. Orbital decompression may cause strabismus, leading to
di�culties in correcting the strabismus and resulting in poor prognoses [11] [12] [13] [14] [15]. Although
Jellema et al [10] indicated no difference in quality of life between the orbital decompression group and
the non-orbital decompression group (p = 0.224), it was not clear whether the orbital decompression had
made the strabismus of these 16 patients more complex. This �nding may also be related to the
difference in the questionnaire time after the operation between the two studies. The postoperative
questionnaire assessing quality of life in this study was performed 6 weeks after the operation. Studies
suggested that postoperative strabismus should be stable 6 weeks after strabismus surgery. In the study
of Jellema et al [10], the questionnaires were administered 2–4 months postoperatively. The symptoms
and signs of TAO could be spontaneously alleviated over time [19] [20] [21]. The postoperative questionnaire
in the study of Jellema et al [10] was performed at a longer time after the operation compared with in our
study; therefore, it could not exclude that the improvement in the quality of life of the strabismus patients
was related to spontaneous remission.

The results of this study demonstrated that the preoperative angle of misalignment was negatively
correlated with the preoperative psychosocial function of the patients (r = -0.433, p = 0.039). The greater
the preoperative degree of the strabismus was, the worse the psychosocial function of the patient. The
results of this study are consistent with the �ndings in the study of Lin et al. [22]. Lin et al.[22] used GO-
QOL to investigate the quality of life of TAO patients in Taiwan and found that the psychosocial function
in GO-QOL correlated with the angle of misalignment (p < 0.05). Jellema et al [10] also found that the �eld
of binocular single vision was strongly correlated with clinically relevant GO-QOL but was not correlated
with psychosocial function (p = 0.374). No correlation was noted between the postoperative angle of
misalignment and the sore of postoperative psychosocial function (p = 0.163). A possible reason for this
�nding is that postoperative strabismus was reduced in patients after strabismus surgery; thus,
strabismus no longer affected the psychosocial function of the patients. Some patients still have low
postoperative psychosocial function because psychosocial function may be related to changes in other
appearance factors, such as proptosis, eyelid retraction, head tilt or complications. However, we did not
assess this aspect in this study. It is signi�cant to study the causes of low postoperative psychosocial
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function in patients with TAO-induced strabismus after strabismus surgery. Some studies [23] [24] [25]

found that the change of appearance in patients with TAO and the improvement of appearance in
patients after orbital decompression may predict the improvement of the psychosocial function of the
patients. The results of this study showed that the psychosocial function of the strabismus patients was
improved to varying degrees after strabismus surgery (the preoperative psychosocial function score of 3
patients was 0), and no decrease in the psychosocial function caused by strabismus surgery was
observed.

Our study also found that no correlation between preoperative strabismus and preoperative visual
function (p = 0.150) as well as no correlation between postoperative strabismus and postoperative visual
function (p = 0.452). Schotthoefer et al. [26] found that the postoperative �eld of binocular single vision
was expanded to improve patient visual function. Jellema et al. [10] found that the �eld of binocular single
vision was related to visual function (p = 0.034). The survey by Du et al. [27] using the Chinese version of
VFQ-25 found that the decrease in visual acuity had a more signi�cant impact on quality of life in
patients with DON (dysthyroid optic neuropathy) than in non-DON patients because the visual function of
the strabismus patients was reduced regardless of the angle of misalignment. For the patients with
severe strabismus, the �eld of binocular single vision is small, or no binocular single vision is detectable,
thus affecting visual function. In patients exhibiting mild strabismus after strabismus surgery, the
distance of double images was close, which was more easily detected, resulting in the decreased score of
postoperative visual function. TAO may cause dry eye, eye pain, and exophthalmos, which may all affect
the visual function score. In the cases of TAO, multiple extraocular muscles are involved, and the
imbalance in the extraocular muscle might cause strabismus, while preoperative strabismus does not
re�ect the number of involved extraocular muscles and the severity of the ocular involvement. The range
of postoperative ocular motility was not changed [28]. For the patients with restricted strabismus, ensuring
the existence of the �eld of binocular single vision with functional eye position (in the front and below) is
the key to improve patient visual function.

Although our sample size is relatively small, to our knowledge, this is by far the largest series of reports
focusing on the effect of strabismus surgery on quality of life in strabismus patients with TAO who did
not undergo orbital decompression.

5. Conclusion
This study found that the strabismus caused by TAO could signi�cantly affect the patients' quality of life,
including visual function and psychosocial function. The greater the preoperative strabismus of the
patients was, the worse their psychosocial function. Strabismus surgery could signi�cantly improve the
eye position of strabismus patients with quiescent TAO and improve the patients' quality of life.
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Figure 1

Line plots showing Graves' ophthalmopathy quality of life questionnaire (GO-QOL) scores for visual
function (a) (p<0.001) and psychosocial function (b) (p<0.001) after strabismus surgery were
signi�cantly increased compared to preoperative scores. Higher scores indicate better quality of life.


