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A rare case of Turner’s syndrome with thyroid associated orbitopathy
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A B S T R A C T

Turner syndrome (TS) is a chromosomal disorder that occurs in 1 per 2500 live-born females, due to
complete or partial absence of a second normal X chromosome resulting in short stature and ovarian
failure. The risk of autoimmune diseases in patients with TS is quite prominent, especially autoimmune
thyroiditis.Nevertheless, Graves’ disease (GD) has been rarely reported in Turner’s syndrome with 45,
XO karyotype. Here we report a case of adult phenotypic female who first time presented with Graves’
orbitopathy and later was diagnosed to have Turner’s syndrome.
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1. Introduction

Turner syndrome, first described by Henri Turner, is the
most common sex chromosomal abnormality found in
females.1 It results from complete or partial deletion of the
X chromosome. Most common karyotype found in half of
the TS is monosomy X (45, XO). Rest contains mosaic
chromosome (45, X with mosaicism) and chromosome
with structural abnormailities.2 Increased incidence of
Autoimmune disease is seen with chromosome with
structural abnormalities as isochromosome q. Prevalence
of Hashimoto’s thyroiditis (HT) is approximately 25% and
2.5% of GD, which is in much lesser prevalence than
HT.3 Thyroid associated orbitopathy (TAO) is a common
manifestation of Graves disease.We thus report a case of a
phenotypic female presenting with Graves’ orbitopathy in
her late 20s and was found to have Turner’s syndrome with
45, XO karyotype.

* Corresponding author.
E-mail address: riteshgsvm@gmail.com (R. Kumar).

2. Case Report

Twenty eight years old female presented in the
endocrinology department with complaints of weight loss
associated with loosening of clothes and hyper defecation
from 1 year, along with bilateral eye symptoms of dryness,
redness and associated pain, proptosis, and double vision
for 6 months. These symptoms were associated with
abnormal photophobia and excess watering. Further history
revealed that patient didn’t attained menarche and there
was non-development of secondary sexual characters. Past
illness or family history did not reveal any presence of
thyroid-related diseases or any other autoimmune disorder.
On physical examination, her blood pressure in supine
position was 130/80 mm Hg with pulse rate of 130 beat per
minute, no radio-radial or radio-femoral delay was present.
Anthropometric examination revealed proportionate short
stature with height 143 cm (<3rd centile, -2.7 SDS),
weight 34.5 kg (<3rd centile, -2.4 SDS), and body mass
index (BMI) of 16.8 kg/m2. Multiple nevi, shield chest,
pectus excavatum, carrying angle of 15◦, brachydactyly and
brachymetatarsia, WHO grade II goiter and fine tremors
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in outstretched hands was present. Sexual maturity rating
according to Tanner stage was 1 for breast and pubic hair.
Ophthalmological examination revealed retracted eyelid,
and lagophthalmos. Exophthalmos measurement by Hertel
ophthalmometer on the right and left sides were 20 mm and
16mm, visual acuity with Snellen’s chart was 6/18 in both
eyes. Intraocular pressure was normal. Clinical activity
score (CAS) was 4 with redness and swelling of the eyelid,
caruncle swelling and pain while movement (Figure 1 A).
Systemic examination was otherwise normal.

Figure 1: A) Baseline clinical activity score (CAS, 4/10);
B): Clinical activity score (CAS, 0/10) after 3 month of
Methylprednisolone therapy

Biochemical investigations (Table 1) revealed
hyperthyroidism with T3: 671 (87-178 ng/dl), T4: 26 (4.82-
15.65 mcg/dl), Thyroid stimulating hormone (TSH): 0.002
mIU/ml; and Follicular stimulating hormone (FSH) of 45
mIU/ml, suggestive of hypergonadotropic hypogonadism.
Patient’s liver function tests were deranged, which could be
the result of thyrotoxicosis as abdominal ultrasonography
was normal. Ultrasonography revealed diffuse enlargement
of thyroid gland with increased vascularity. Non-contrast
Computed Tomography (NCCT) of the orbit showed mild
axial proptosis of bilateral eyeballs with mild enlargement
of extraocular muscles. Chromosomal analysis conveyed
45, XO karyotype, which was consistent with our diagnosis.

She was started on the injection methylprednisolone 500
mg intravenously weekly for 6 weeks and later on 250 mg
weekly for 6 weeks for the treatment of Graves’ orbitopathy
along with the supportive measures as sunglasses for
reduction of photophobia, artificial tears and lubricant
ointments. After 12 week of methylprednisolone therapy,

clinical activity score was decreased from 4/10 to 0/10
(Figure 1 B) and still non active orbitopathy after 6 month of
follow-up. To restore euthyroidism patient was given 40 mg
of carbimazole and 80 mg of sustained release propranolol.
After 3 months of carbimazole therapy, level of T3, T4, AST
& ALT were decreased compared to baseline (Table 2).

Table 1: Baseline biochemical investigation of patient

Result Normal range
Haemoglobin (g/dl) 11.5 12-15
TLC (thou/mm3) 8.17 4.0-10.0
Blood urea (mg/dl) 15.9 15-45
S. Creatinine (mg/dl) 0.34 0.5-1.4
SGOT/ SGPT(IU/L) 139/118 <40
ALP (IU/L) 1328 0-270
Total Bilirubin (mg/dl) 0.46 0.1-1.2
T3 (ng/dl) T4 (mcg/dl)
TSH (mIU/ml)

671 26
0.002

T3 (87-178) T4
(4.82-15.65) TSH

(0.38-5.33)
FSH (mIU/ml) 45 3-14

Table 2: Baseline clinical activity score, biochemical
investigation and after follow-up

CAS T3/T4/TSH LFT
(SGOT/SGPT/ALP)

Baseline 4/10 671/26/0.002 139/118/1328
After 1st
month

1/10 102/1.92/8.96 48/64/800

After 3rd
month

0/10 117/4.70/6.02 40/60/540

3. Discussion

The risk of autoimmune disease has been better
characterized in patients of TS such that two fold
increased risk has been described than general female
population.4 Autoimmune disease commonly observed
in TS include Hashimoto’s thyroiditis, increased risk of
celiac disease, type 1 diabetes (T1DM), inflammatory
bowel disease, juvenile rheumatoid arthritis, Sjogren’s
disease, sarcoidosis, alopecia areata, psoriasis, as well
as rare diseases like polyarteritis nodosa, and immune
thrombocytopenic purpura.5

Increased frequency of autoimmunity in TS patients
is reported possibly due to haploinsufficiency of genes
on the X chromosome which leads to lack of self-
protein exposure in the thymus and escape of autoreactive
T cells.6 Some studies reported an association between
autoimmune thyroiditis and influence of karyotype, an
increased incidence of Autoimmune disease in girls with
the isochromosome q karyotype.7 HT is more frequent
in TS patients with X isochromosome and have higher
proportion of positive antithyroid antibodies. Women
with TS have excessive production of pro-inflammatory
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cytokines (IL-6), and lower anti-inflammatory cytokines
(IL-10, TGF-β), involved in regulation of the immune
response and altered immune tolerance.8,9 Autoimmune
susceptibility in TS has also been described due to genes
located on the X-chromosome which are known to be
possibly involved in the immune regulation process such
as alteration in the expression of the X-linked FOXP3
gene. FOXP3 encodes a transcription factor important in
the development of regulatory T cells. Polymorphisms
of FOXP3 expression has been shown to result in
autoimmune thyroid diseases in TS girls.8Autoimmune
thyroiditis is the most prevalent autoimmune disease in TS
with elevated titers of antithyroid antibodies (antithyroid
peroxidase, antithyroglobulin) reported in as many as
50% of Turner patients.9 Thyroid autoimmune diseases
encompasses Hashimoto’s thyroiditis (HT), and Graves’
disease. Most Hashimoto’s thyroiditis cases present with
subclinical hypothyroidism, but with a higher risk of
progression from subclinical to overt hypothyroidism with
age. As high as 25–30% prevalence of overt hypothyroidism
has been reported in adult women with TS.10,11 Though HT
prevalence is higher in TS patients, but low prevalence for
GD is reported, prevalence rate of GD has been reported
to be 1.7-3% in TS girls.12 Mohamed et al. conducted
a meta-analysis on patients of TS, which included total
of 18 studies and demonstrated that 12.7% of them had
clinical hypothyroidism and 2.6% had hyperthyroidism.13

GD presents at a slightly later age, its presentation is often
preceded by HT antecedents but has a similar clinical course
and response to treatment in TS as in females without TS.14

4. Conclusions

Higher prevalence of autoimmune diseases especially
autoimmune thyroiditis has been reported in TS. Graves’
disease though rare, yet has been documented in patients
with Turner’s syndrome. GD has a similar clinical course
and response to treatment in TS as in females without TS.
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