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Abstract:

Background: The eye changes associated with thyroid disease are referred to as Thyroid related Orbitopathy. A well
described association exist between open angle glaucoma and thyroid related orbitopathy, the possible relationship
between open angle glaucoma and either hypothyroidism or hyperthyroidism without orbitopathy is variable. Objective:
To observe the relation of open angle glaucoma (OAG), glaucoma suspect (GS) and ocular hypertension(OHT) between
Thyroid related immune orbitopathy (TRIO) and other thyroid diseases (toxic multinodular goiter and hypothyroidism).
Method: With purposive type of sampling technique 40 patients of Graves’ disease disease in Group-A and 40 patients
of other thyroid diseases in Group-B which was subdivided into 20 patients of toxic multinodular goiter in Group-B1, 20
patients of hypothyroidism in Group-B2 were selected in Bangabandhu Sheikh Mujib Medical University (BSMMU) for
this cross sectional study. The diagnosis of Graves’ disease, toxic multinodular goiter and hypothyroidism were carried
out by history, clinical examination and clinical test in endocrinology department. All the patients underwent complete
ocular examinations, measuring of intraocular pressure (IOP), fundus examination, visual field analysis, gonioscopy and
exophthalmometry. Result: The OAG, GS and OHT was 7.5% (3 cases), 5.0% (2 cases) and 17.5% (7 cases) respectively
in Group-A. In contrast OAG, GS was 5% (lcase), 5% (1 case) respectively in Group-B1, only 5% (1 case) OAG in
Group-B2. There was no incidence of OHT in Group-B (B1+B2). Although the occurrence of OAG and GS were higher
in Group-A than Group-B, this difference was not statistically significant (p>0.05). However OHT was more common in
Group-A than Group-B and is statistically significant (p<0.05). Among the 12 patients with OAG, GS and OHT in
Group-A, 11 had >22mm exophthalmos. In Group-A, >22mm exophthalmos in 60% cases, in contrast none of Group-B
have 222mm. Conclusion: The occurrence of OHT was higher in thyroid related immune orbitopathy than other thyroid

diseases.
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Introduction:

Thyroid eye disease (TED); known as Grave ophthal-
mopathy, dysthyroid ophthalmopathy, thyroid associated
orbitopathy, thyrotoxic exophthalmos and other terms.
Graves’ disease is an autoimmune condition in which
autoantibodies. Address for Correspondence: Dr. Salcha
Sultana, Resident, Department of Community Ophthal-
mology, BSMMU.

Target the thyroid stimulating hormone receptor (TSH-R)
displayed on thyrocytes, inducing the production of
excess thyroid hormone'. Graves’ orbitopathy is a part of
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a systemic process with variable expression in the eyes,
thyroid and skin caused by auto antibodies that bind to
tissue in these organs and in general occurs with
hyperthyroidism?. Thyroid problem have been reported in
over 110 countries of the world with 1.6 billion at risk and
most of these are in developing countries®.

Although TRO is seen in all types of thyroid disorder, it is
most common in patients who are or were hyperthyroid.
TRO occurs in about 1 out of 20 people that were hyper-
thyroid. It can also rarely occur in those who are hypothy-
roid and even when there is an absence of thyroid abnor-
malities in the body®. Graves’ disease, the most common
subtype of hyperthyroidism®. Most patients with Graves’
ophthalmopathy have autoimmune thyroid dysfunction
especially hyperthyroidism or Graves’ disease; which
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occurs in 90% cases’. Depending on the sensitivity of
orbitopathy the prevalence of eye disease in patients with
Graves’ disease ranges from 25 to 70%’. Graves’
orbitopathy is characterized by eyelid retraction, eyelid
swelling, keratitis, proptosis,
elevated intraocular pressure on up gaze and impaired
visual acuity and visual field defect in severe cases®.
Multinodular goiter is the enlargement of thyroid gland
due to repeated episodes of hyperplasia and involution of
simple goiter. In toxic multinodular goiter the amount of
thyroid hormone is higher than normal and high radioio-
dine uptake, in toxic multinodular goiter thyroid hormone
is elevated. A toxic multinodular goiter is 2nd most
common cause of hyperthyroidism’.

restrictive myopathy,

Globally, iodine deficiency contributes to the vast major-
ity of cases of multinodular goiter and affects 30% (1.5
billion) of world’s population. In 1994, in Bangladesh
approximately 47% of populations were affected by
goiter'.

Many structural or functional abnormalities can impair
the production of thyroid hormones and cause the clinical
state termed hypothyroidism''. The prevalence of hypo-
thyroidism in developed world is about 4-5%'2. Paul et al
states that, in a survey performed in Khulna the incidence
of hypothyroidism is 4.97%'". Cross et al states that,
thyroid disorder may increase the risk of glaucoma'®. The
prevalence of autoimmune thyroid disease is quite high in
Bangladesh"®

Glaucoma is a multifactorial disease characterized by a
loss of retinal ganglion cells that leads to typical damage
of the optic nerve and visual field. Glaucoma blindness
ranking only second to cataract (19.3 million) as a cause
of blindness worldwide'®.

The number of people with primary open angle glaucoma
in the world by the year 2000 is estimated at nearly 66.8
million; with 6.7 million suffering from bilateral
blindness'”. Approximately 70% of glaucoma is found in
developing countries'®,

It is estimated that there are approximately 6 lack people
of 40 years and older with definite or probable glaucoma
in Bangladesh'®.Open angle glaucoma(OAG) was defined
as glaucomatous changes in optic nerve with correspond-
ing visual field defects and high or normal TOP in
presence of an open angle’. A glaucoma suspect is
defined as an adult who has one of following findings in
at least in one eye : 1. An optic nerve or nerve fiber layer

defect suggestive of glaucoma, 2. A visual field abnormal-
ity consistent with glaucoma, 3. An elevated IOP greater
than 21 mmHg. About 4 to 7% of the population over the
age of 40 years have IOPs >21 mmHg without detectable
glaucomatous damage have ocular hypertension®'.

A well described association exist between open angle
glaucoma and thyroid related orbitopathy, the possible
relationship between open angle glaucoma and either
hypothyroidism or hyperthyroidism without orbitopathy
is variable®.

Significant relationships have been demonstrated between
thyroid associated orbitopathy with open angle glaucoma
and ocular hypertension (OHT), and dysthyroid optic
neuropathy®2*.

This study was carried out to evaluate the TOP, fundos-
copy, gonioscopy and visual field analysis in diagnosed
cases of thyroid abnormality attending at the department
of endocrinology and ophthalmology in BSMMU.

This study will be helpful for early diagnosis of glaucoma
associated with thyroid abnormality and preventing blind-
ness due to it. It would also aware physicians as well as
ophthalmologists about importance of ocular evaluation
of all thyroid disease patients regularly which will be
beneficial for patients as well as for the country.

Methods:

This cross sectional study was carried out in Department
of Community Ophthalmology, BSMMU,Shahbagh,
Dhaka, Bangladesh from April’ 2013 to March’ 2014.
Informed written consent was taken from the patients. In
this cross sectional purposive type of sampling two
groups of thyroid disease patients included. Patients
attended in the Department of Ophthalmology, Commu-
nity Ophthalmology and Endocrinology, BSMMU, who
were diagnosed as cases of Thyroid associated orbitopa-
thy, toxic multinodular goiter, hyperthyroidism were the
source of the study.

The group-A includes 40 patients of diagnosed cases of
Graves disease with ocular involvement and Group-B
includes 40 patients of other thyroid diseases presented
with ocular symptoms which was subdivided into 20
patients of toxic multinodular goiter in Group-Bl1, 20
patients of hypothyroidism in Group-B2.

Clinical evaluation including history, physical examina-
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tion, relevant ocular examinations and some special
ocular examinations like, intraocular pressure measure-
ment, visual field analysis, gonioscopy, fundus examina-
tion was done in Community Ophthalmology department
as per prepared data collection sheet.

Ocular examinations included:

Best corrected visual acuity (BCVA): Recorded with
Snellen’s test chart and then converted to Log MAR visual
acuity, Ocular motility, Slit lamp examination of anterior
segment, Slit lamp examination of anterior chamber angle
with the help of Goldmann 3 mirror gonioscope
(gonioscopy), Fundus examination with the help of
+90D/+78D
primary and up gaze by Goldmann applanation tonometer
in morning (8,11 am) and evening(2,4pm). In cases of
IOP>21mmHg at any time, the measurement was repeated
the next day at the same time and by the same person.
Cases with raised JIOP in two subsequent measurements
was considered as elevated IOP. The difference of IOP
between primary and up gaze >6mmHg is significant,
called differential IOP. The significance of the increased
IOP on up gaze in the diagnosis of Graves’ ophthalmopa-
thy and its normal range are controversial. Increased IOP
on up gaze correlated positively with the severity of
exophthalmos. The clinical sensitivity and specificity of
this increase in TOP, especially in up gaze, has been
debated, although its exercise has not. The diminution in
scleral rigidity seen in thyrotropic exophthalmos is not
only a diagnostic aid but also makes ii possible to demon-
strate ocular hy—pertension, but sclera rigidity was not
evaluated in this study.

condensing lens,JOP measurement in

Proptosis by Hertels exophthalmometer, any measure-
ment > 21mm/difference between two eyes >2mm was
recorded as abnormal ( exophthalmos), Standard static
automated visual field was obtained (Humphrey static
perimetry). Glaucoma changes in the optic nerve was
defined as cup disc ratio of >0.6, vertical cup asymmetry
> 0.2, NRR loss or notching with or without hemorrhage
and nerve fiber layer defect.

Open angle glaucoma was defined as glaucomatous
changes in the optic nerve with corresponding visual field
defect and high/normal TOP in presence of open angle.
Ocular hypertension was applied to case with IOP>
21mmHg, no glaucomatous changes in optic nerve,
normal visual field and open angle.

Glaucoma suspect was defined as normal IOP together
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with glaucomatous optic nerve changes but normal visual
field and open angle.

Statistical analysis was carried out by using the Statistical
Package for Social Science version 20.0 for Windos
(SPSS Inc, Chicago, IL, USA). The mean values were
calculated for continuous variable. P values <0.05 was
considered as statistically significant.

Results:

In this cross sectional purposive type of sampling two
groups of thyroid disease patients included. The group-A
includes 40 patients of diagnosed cases of Graves disease
with ocular involvement and Group-B includes 40
patients of other thyroid diseases which was subdivided
into 20 patients of toxic multinodular goiter in Group-B1,
20 patients of hypothyroidism in Group-B2.

Table-1
Distribution of study patients by intraocular pressure
and Fundoscopy(n=380)

Parameters  Group A Group BI  Group B2
(n=40) (n=20) (n=20)

n % n % n %
Intraocular
pressure
(mmHg)
11-21 30 75.0 19 95.0 19 950
>21 10 25.0 1 50 1 5.0
Fundoscopy
Normal 35 875 18 90.0 19 950
Glaucomatous change 5 125 2 10.0
* = P<0.05

Result is shown in number and percentage
P value reached from chi squre test

Group A- TRIO

Group B1- Toxic multinodular goiter
Group B2- Hypothyroidism

P value <0.05 significant(s=significant)
N= Total sample size

Group B1- Toxic multinodular goiter
Group B2- Hypothyroidism

P value <0.05 significant(s=significant)
not significant

Total sample size



Table-I1
Distribution of study patients by Humphrer visual field
analysis(n=80)

Parameters Group A Group Bl Group B2 P-
(n=40) (n=20) (n=20) value
N % n % n %

Normal 33 825 19 95.0 19 95.0

Borderline 4 100 0 0.0 0 00 0.336ns

Glaucomato

uschange 3 7.5 1 50 1 5.0

Result is shown in number and percentage

P value reached from chi squre test

Group A- TRIO

Group B1- Toxic multinodular goiter

Group B2- Hypothyroidism

P value <0.05 significant(s=significant)

N= Total sample size

ns=not significant

Table-I11
Distribution of study patients by Hertels Exophthalmom-
etry (n=80)

Measurem  Group A Group B1  Group B2 P-

ent (mm) (n=40) (n=20) (n=20) value
no % no % no %

>15 0 00 8 400 5 250

16-21 16 40.0 12 60.0 15 75.0

22-25 23 575 0 0.0 0 00

>25 1 25 0 00 0 0.0

Mean +SD  21.5£1.67 16.95+2.33 16.0+1.41 0.001s

Range (min

-max) 17 27 14 ,19 15 ,20

Result is shown in number and percentage

P value reached from ANOVA test for Mean +SD
Group A- TRIO

Group B1- Toxic multinodular goiter

Group B2- Hypothyroidism

P value <0.05 significant(s=significant)

not significant
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Table-1V
Distribution of study patients by diagnosis (n=380)

Diagnosis Group A Group B1 Group B2
(n=40) (n=20) (n=20)
N % n % n %

Open angle

glavcoma 3 75 1 50 1 50

Glavcoma

suspect 2 50 1 50 0 0.0

Ocular

hypertension 7 17.5 0 0.0 0 o0.0*

Normal 28 70.0 18 90.0 19 95.0%

* = P<0.05

Group A- TRIO
Group B1- Toxic multinodular goiter
Group B2- Hypothyroidism

OHT was found to occurred only in group A and differ-
ence was statistically significant (p<0.05).

Regarding TOP, 10 patients (25%) in Group-A, 1 patient in
Group-B1 (5%), | patient in Group-B2 (5%) had IOP >21
mmHg which 1s significantly (p <0.05) higher in
Group-A. On gonioscopy all patients from Group-A,
Group-B1 and Group-B2 have open angle (Table-I)

On fundoscopy, glaucomatous change was found in
Group-A in 5 patients (12.2%) out of 40, among them, 3
patients have OAG (7.5%) and 2 patients have GS (5%).
In Group BI1, 2 patients (10%) out of 20 and in Group-B2,
1 patient (5%) out of 20 have glaucomatous change. In
Group-B1, 1 patient (5%) have OAG and 1 patient (5%)
have GS, in Group-B2, 1 patient (5%) have
OAG.(Table-I)

In this study, glaucomatous change of visual field present
in Group-A, 3 (7.5%) patiens, Group-B1, 1 (5%) and in
Group-B2, 1 (5%) patient, which is higher in Group-A
than Group-B. In Group-A, all of 3 patients had OAG
(7.5%).(Table-1I)

Exophthalmometric measurement shows, in Group-A <
2lmm in 16 (40%) patients and >22mm in 24 (60%)
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patients. In Group-B1 and B2, none of the patients have >
22mm. So this study shows >22mm measurement is
significantly (p<0.05) higher in Group-A.(Table-1IT)

Regarding glaucoma diagnosis, Open anglae glaucoma
(OAG) present in Group-A 3 (7.5%) patients, in Group-
B1 one (5%) patient and in Group-B2 one (5%) patient
which was not statistically significant (p>0.05). Glau-
coma suspect (GS) in Group-A 2 (5%) patients, in
Group-B1 one (5%) patient, in Group-B2 0% which is not
statistically significant (p>0.05). The OAG and GS are
almost alike in these groups. But ocular hypertension
(OHT) present, in Group-A 7 (17.5%) patients, in Group-
B1 and Group-B2 none have OHT, which is statistically
significant (p<0.05). So ocular hypertension is signifi-
cantly higher in Group-A than Group-B.(Table-TV)

Discussion:

This comparative study was carried out with an aim to
detect the relationship of open angle glaucoma (OAG),
glaucoma suspect (GS) and ocular hypertension (OHT) in
thyroid related immune orbitopathy (TRIO/TAQO) and
other thyroid diseases (toxic multinodular goiter and
hypothyroidism). In TAO patients had clinical feature of
hyperthyroidism with ocular menifestations and
biochemically. Anti THR antibody positive with high FT4
and low TSH level, in toxic multinodular goiter patients
have clinical feature of hyperthyroidism and biochemi-
caliy hyperthyroid state, high/normal radioiodine uptake
but negative Anti THR antibody and in hyperthyroidism
patients had clinical features of hypothyroidism with high
TSH and low FT4, FT3. After diagnosis patients were
(thyroid
orbitopathy/TAO) and Group-B (other thyroid disease)

recruited in  Group—A related immune
which was subdivided into, Group-Bl includes toxic
multinodular goiter and Group-B2 includes hypothyroid-
ism as per inclusion and exclusion criteria. As Graves’
diseases is a systemic disease, which may associated with
ophthalmopathy so patients with ocular involvement were
taken in account. All patients in our study were diagnosed
(GD/toxic multinodular

as thyroid disease
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goiter/hypothyroidism)  in  endocrine  department,
BSMMU were taken, relevant systemic and ocular
(intraocular pressure, fundoscopy, gonioscopy, exophthal-
mometry, visual field) examinations were done and differ-

ent parameters were compared between the groups.

Regarding TOP >21mmHg present in 10, 1, 1 patients
respectively in Group A, Bl and B2 which was statisti-
cally significant. Behrouzi et al (2007) shows IOP
>21mmHg significantly higher in TRIO than normal
population because in TRIO there is increased intra orbital
volume due to soft tissue swelling which rises episcleral

venous

Conclusion:

The present study shows ocular hypertension (OHT) is
significantly higher (p<0.05) in patients with thyroid
related immune orbitopathy than toxic multinodular goiter
and hypothyroidism. There is no significant relation of
open angle glaucoma (OAG) or glaucoma suspect (GS) in
thyroid related immune orbitopathy with toxic multinodu-

lar goiter and hypothyroidism.
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