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AIM: To evaluate the changes of Choroidal Thickness, Retinal Nerve Fiber Layer in Thyroid Eye Disease (TED).
Methodology: This is a hospital based, Prospective, cross-sectional study. We included all patients with TED [both active
and inactive] who presented to our Orbit clinic from Oct 2023 to Jan 2024. A CAS [Clinical Activity Score] score of >3/10 was
classified as clinically Active disease. Patients with no ocular abnormalities and euthyroid were taken as controls. Patients
with high degree of refractive errors, Media opacity, Retinal or Choroidal diseases, systemic vascular disorders and any
past ocular surgeries were excluded. Results: 40 eyes of 20 eyes were examined out of which 8 had active TED. The mean
sub-foveal choroidal thickness was greater in eyes with active TED than inactive and normal eyes. Active TED patients had
thinner RNFL thickness than the control group
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INTRODUCTION PERIOD OF STUDY

Thyroid eye disease (TED) is an autoimmune condition  Period of study : 4 months, Oct 1st 2023-Jan 30th 2024
affecting the orbit, leading to inflammation, edema,

and orbital congestion. These result in structural and ~ INCLUSION CRITERIA

functional changes in the optic nerve, impacting visual
function. Optical Coherence Tomography [OCT] is a
non-invasive tool valuable in detecting changes in Retinal
Nerve Fibre layer thickness and choroidal thickness.

o All patients with Thyroid eye disease [Active and
Inactive]

o Agegroup: 30 - 65 years
AIM
EXCLUSION CRITERIA

To evaluate To Evaluate and compare the changes in
retinal parameters namely CT (Choroidal Thickness)and ~ ¢  Patients with high ~degree of Myopic or
RNFLT (Retinal nerve fiber layer thickness) in Thyroid Hypermetropic errors,

Eye Disease o Retinal or Choroidal disorders

STUDY DESIGN +  Current pregnancy and breastfeeding,

e Auto-immune disease, and

A Hospital based, prospective case control study Any past intraocular surgeries
L]
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METHODOLOGY

o In our study, cases included 20 patients [40 eyes]
with Thyroid eye disease who attended the orbit
clinic at a tertiary care medical college hospital.

o Control group had 20 healthy individuals [age and
gender matched]

o All the patients were subjected to detailed
ophthalmic examination which included assessment
of Visual acuity, Colour vision, Evaluation of
Anterior segment by Slit-lamp Biomicroscope,
Hertel's Exophthalmometry , Intraocular pressure by
Goldmann Applanation tonometer , Axial length by
A-scan, Fundus examination by 20D and 90D.

o The following OCT parameters were measured in
Spectral Domain OCT(SD-OCT) and compared
amongst the active TED, inactive TED & control
groups. All OCT scans were taken by a single
observer.

1. Retinal nerve fiber layer thickness in 4
quadrants around the disc

2. Choroidal thickness. Sub Foveal Choroidal
Thickness was defined as the vertical distance
between the outer border of the hyperreflective
line corresponding to the retinal pigment
epithelium and the inner surface of the sclera

o The patients were categorised into Active and
Inactive groups based on Clinical Activity Scoring

system.
Symptoms Signs Changes
o Pain with o Swelling o Decrease in
upward, » Redness of Visual Acuity
downward, eyelids over 1-3 months
or Lateral eye | » Conjunctival o Decrease in eye
movement injection movement over
 Pain or o Chemosis 1-3 months
pressure in a « Inflammation | « Increase in
periorbital or of caruncle or proptosis >2 mm
retro orbital plica over 1-3 months
distribution
RESULTS

In our study of 40 patients, 16 patients [40%] were
male and 24 patients [60%] were females (Figure no 1).
Majority of our study population belonged to 50-60 years
as depicted in Figure no. 2

Mean age of the patients in case group was 42.3 years and
in control group was 38.9 years. (Figure no 3)
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Visual acuity assessed and analysed in our study showed
that 12 patients in case group , 2 patients in control group
had a visual acuity in between 6/60 to 6/18. 8 Patients
in cases and 18 patients in control had a visual acuity
between 6/18 and 6/6 as shown in figure no 4.
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Figure no 1: Demographic profile of our study population
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Figure no 2: Demographic profile of our study population
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Figure no 3: Demographic profile of our study population
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Figure no 4: Comparison of Visual acuity between cases
and controls
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Patients were assessed based on Clinical Activity Scoring
system. It was found that predominant entities noted
were Swelling [35%], Redness[35%] and Conjunctival
injection [35%], whereas increase in proptosis were noted
in 2 patients (Figure no 5). Based on the activity score, 12
patients were found to be in Inactive stage and 8 patients
were found to be in active stage (Figure no 6 )

The IOP was measured using Goldmann Applanation
tonometer and further analysis showed us that the
patients in active stage of TED had a mean IOP of 24.14
mmHg which was higher than patients with Inactive
stage [19.07 mmHg] which was statistically significant.
[p=0.024 ] as seen in figure no : 7
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Figure No 5: Evaluation of patients based on clinical
activity score
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Figure No 6: Number of patients in active and inactive
groups
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Figure No 7: Comparison of IOP between two groups

The Sub foveal Choroidal thickness was measured using
SD-OCT and analysed. Our analysis showed us that the
mean Sub-foveal choroidal thickness in patient with
active stage (328.32 £50.91pum) was higher than patients
with inactive stage (306.4+48.93um) while the control
group showed 256.9 um. All the 3 values however comes
within the normal range of SFCT ie 250-350 pum by
SD-OCT(Figure no: 8) The difference between Active
and Inactive eyes was statistically significant [p=0.027]
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Figure No 8: Comparison of subchoroidal thickness
between active, inactive and control groups

RNFL Layer thickness were measured using SD-OCT
and analyzed. Active TAO patients had thinner RNFL
thickness than the other two groups (Table no: 1) in all
4 quadrants. The Peripapillary RNFL thickness analysis
showed statistically significant difference between study
and control group especially in Superior, Inferior and
Nasal quadrants[p =0.037;p=0.031;p=0.022]. Between
active and inactive TED groups, only superior and Nasal
RNFL thickness showed statistically significant decrease
[p=0.017; p = 0.03]

Table No 1 : Comparison of RNFL thickness in active,
inactive and control groups

Rnfl Thickness | Active Ted | Inactive | Control
Superior 92.88 um ¥ | 112.54 um | 114.31 pm
Quadrant
Inferior Quadrant | 106.76 pm ¥ | 112.81 um | 110.56 um
Temporal 90.9 Mm" 94.02 um | 96.57 um
Quadrant
Nasal Quadrant 91.09 um® | 96.55um | 9521 um
DISCUSSION

Thyroid eye disease is a common extra thyroidal
manifestation of Grave’s disease. It is of autoimmune
origin against orbital fibroblasts and adipocytes.

OcULAR RESEARCH JOURNAL : VoL 1 : Issug 2 : 2024




“ Arjun, et al.: OCT Chronicles : Insights into Thyroid Eye Disease

TED has a bimodal peak of incidence in age groups of
40 to 44 years and 60 to 64 years in females, and ages of
45 to 49 years and 65 to 69 years in males.! Majority of
our study population were 5th decade.?In our study of 40
patients, 18 patients were male, 22 patients were female
which was in accordance with literature.’

Majority of Patients in case group had a poor visual acuity
in comparison to control group. Refractive changes in
Graves’ ophthalmopathy might have been affected by
the immune complexes accumulated on the lateral walls
of the orbit and by enlarged volume of the extraocular
muscles of eyeball.*

Based on the Clinical Activity scoring system,12 patients
were in inactive stage and 8 patients were in active stage.
In our study predominant entities of clinical activity
scoring system noted in patients was swelling of lids,
redness of lids, conjunctival injection.

Mean intraocular pressure in active stage of thyroid eye
disease was 24.14 mmHg which was significantly higher
than patients with inactive stage. The cause of elevated
IOP in thyroid eye disease is due to increase in the
episcleral venous pressure.’

Subfoveal Choroidal thickness (SFCT) measured using
SD OCT showed that the mean SFCT in patients with
active stage was higher(328.32 £50.91um)than patients
with inactive stage(306.4+48.93um). This was thought to
be due to impaired venous drainage from the orbit due
to vascular compression. These changes occur during
the active phase of the disease, when the enlargement of
extraocular muscles and surrounding soft tissues occurs.®

The patients in active stage of thyroid eye disease had a
thinner peripapillary RNFL thickness than the patients
with inactive stage and the results were statistically
significant. In the initial stages, the nerve fiber layer may
thicken due to swelling and fluid buildup. As time passes,
RNFL thinning occurs because of increased pressure and
reduced blood, leading to hypoxia and ischemia.’

CONCLUSION

This study highlights the structural alterations in retinal
nerve fiber layer (RNFL) and choroidal thickness, their
role in disease activity and its impact on visual function.
Though SD-OCT has its limitations at accurately assess
the SFCT, it is valuable in early diagnosis, monitoring
disease progression, and assessing treatment response.

OcULAR RESEARCH JOURNAL : VoL 1 : Issug 2 : 2024

FINANCIAL SUPPORT AND SPONSORSHIP

Nil.

CONFLICTS OF INTEREST

There are no conflicts of interest.

REFERENCES

1. Thyroid Eye Disease - StatPearls - NCBI Bookshelf
[Internet]. [cited 2025 Feb 3]. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK582134/

2. Thyroid Eye Disease: What It Is, Symptoms &
Treatment [Internet]. [cited 2025 Feb 3]. Available
from: https://my.clevelandclinic.org/health/
diseases/17558-thyroid-eye-disease

3. Perros P, Crombie AL, Matthews JNS, Kendall-
Taylor P. Age and gender influence the severity of
thyroid-associated ophthalmopathy: a study of 101
patients attending a combined thyroid-eye clinic.
Clin Endocrinol (Oxf) [Internet]. 1993 [cited
2025 Feb 3];38(4):367-72. Available from: https://
pubmed.ncbi.nlm.nih.gov/8319368/

4. Jankauskiene J, Jarusaitiene D. Assessment of
Visual Acuity, Refraction Changes, and Proptosis
in Different Ages of Patients with Thyroid Diseases.
Int J Endocrinol [Internet]. 2012 [cited 2025 Feb
3];2012:643275. Available from: https://pmc.ncbi.
nlm.nih.gov/articles/PMC3502845/

5. Eslami E Borzouei S, Khanlarzadeh E, Seif S.
Prevalence of increased intraocular pressure in
patients with Graves’ ophthalmopathyandassociation
with ophthalmic signs and symptoms in the north-
west of Iran. Clin Ophthalmol [Internet]. 2019 [cited
2025 Feb 3];13:1353. Available from: https://pmc.
ncbi.nlm.nih.gov/articles/PMC6664247/

6. Muralidhar A, Singh S, Das S, Mondal K, Kumar
B, Agarwal M, et al. Choroidal thickness in thyroid
eye disease and its correlation with disease activity.
Indian ] Ophthalmol [Internet]. 2023 Feb 1 [cited
2025 Feb 3];72(2):281. Available from: https://pmc.
ncbi.nlm.nih.gov/articles/PMC10941914/

7. Chien L, Go CC, Lahaie Luna GM, Bricefio CA.
Changes in retinal nerve fiber layer, ganglion
cell complex, and ganglion cell layer thickness in
thyroid eye disease: A systematic review. Taiwan
J Ophthalmol [Internet]. 2023 [cited 2025 Feb
3];14(2):217. Available from: https://pmc.ncbi.nlm.
nih.gov/articles/PMC11254005/



Arjun, et al.: OCT Chronicles : Insights into Thyroid Eye Disease “

How to cite this article: Arjun B, Sridharan M B R,
Venkatesh S. OCT Chronicles : Insights into Thyroid Eye
Disease. Ocul Res ] 2024;1(2): 19-23.

Received: 14/05/2024 Accepted: 27/05/2024

© The Author(s). 2024 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License
(https://creativecommons. org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any
medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and
indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/ zero/1.0/)
applies to the data made available in this article, unless otherwise stated.

OcULAR RESEARCH JOURNAL : VoL 1 : Issug 2 : 2024 PRI —o



