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Sight-Threatening Graves’ Ophthalmopathy during the Third
Trimester of Pregnancy: A Case Report
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Dysthyroid optic neuropathy is a severe manifestation of Graves’ ophthalmopathy that can result in
permanent vision loss. We report a 37-year-old pregnant woman with Graves’ ophthalmopathy which was
deteriorated to dysthyroid optic neuropathy in the third trimester of pregnancy. Diplopia, bilateral eye lid
retraction, lid edema and proptosis were observed in the 29th week of gestation. Thyroid-stimulating
hormone (TSH) level was decreased with a normal level of free triiodothyronine (FT3) and an upper normal
level of free thyroxine (FT4). Anti-TSH receptor antibodies (16.2 IU/L, reference range < 2.0 IU/L) and
thyroid stimulating antibody (4,443%, reference range < 120%) were positive. Magnetic resonance imaging
(MRI) demonstrated a significant enlargement of the extraocular muscles with a high signal intensity on
T2-weighted image. She was diagnosed as Graves’ ophthalmopathy and subclinical hyperthyroidism, and
followed without treatment. In the 34th week of gestation, the symptom of color vision abnormality
appeared, suggesting dysthyroid optic neuropathy. She delivered a female infant during the 36th week of
gestation. Four days after delivery, she had a spontaneous orbital pain. MRI showed that the extraocular
muscles were more enlarged than the findings in the 29th week of gestation. FT3 and FT4 levels were
mildly elevated. Dysthyroid optic neuropathy was diagnosed. She was treated with methylprednisolone
pulse therapy and retrobulbar injections of betamethasone valerate, and the ocular symptoms improved.
The present case shows that the glucocorticoid therapy performed one week after delivery is effective
against Graves’ ophthalmopathy which was deteriorated to dysthyroid optic neuropathy during the third
trimester of pregnancy.
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al. 1989; Burch and Wartofsky 1993).

Introduction

Graves’ ophthalmopathy is an autoimmune disorder
affecting the orbital fat and extraocular muscles. It is
closely associated with autoimmune thyroid disease, and
generally occurs in patient with hyperthyroidism or a his-
tory of hyperthyroidism (Bartalena et al. 2000; Bartalena
and Tanda 2009; Bahn 2010). However, it may occur in
patients without current or prior hyperthyroidism (euthyroid
or ophthalmic Graves’ disease) or in patients who are hypo-
thyroid due to chronic autoimmune thyroiditis (Marcocci et

Approximately 50% of patients with Graves’ disease
will suffer from Graves’ ophthalmopathy. Mild or moderate
Graves’ ophthalmopathy is the most common presentation
whereas sight-threatening Graves’ ophthalmopathy affects
3% to 5% of patients with Graves’ ophthalmopathy
(Wiersinga and Bartalena 2002; Tramunt et al. 2019), and
includes two different entities; dysthyroid optic neuropathy
and corneal ulcer. Over 90% of patients with dysthyroid
optic neuropathy are related to nerve compression by
enlarged extraocular muscles while the remainder are
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caused by stretching of the optic nerve without compression
(Dolman 2020). Clinical features of dysthyroid optic neu-
ropathy may include reduction in central and color vision,
afferent pupil defect and/or optic disc edema (Dolman
2020).

The course of Graves’ disease is altered during preg-
nancy. Clinical features of Graves’ disease exacerbate in
the first trimester, improve in the second and third trimes-
ters, and rebound in the postpartum period (Mestman et al.
1995; Rotondi et al. 2008). However, it is unclear whether
the clinical features of Graves’ ophthalmopathy improve or
get worse during pregnancy.

Here we report a pregnant woman with Graves’ oph-
thalmopathy and subclinical hyperthyroidism diagnosed in
the third trimester of pregnancy. In this case, the clinical
features of Graves’ ophthalmopathy were deteriorated to
dysthyroid optic neuropathy, sight-threatening Graves’ oph-
thalmopathy, during the third trimester.

Case Presentation

A 37-year-old woman (gravida 1, para 1) was referred
to our hospital in the 29th week of gestation with a symp-
tom of diplopia. The prenatal course of the pregnancy was
uneventful until the 29th week of gestation, when she noted
the sudden onset of diplopia and visited to our hospital.

Her past medical history was unremarkable. She had
no histories of brain diseases, endocrinological diseases or
autoimmune diseases. Her family history was negative for
thyroid diseases. She was a non-smoker, and a non-drinker.

Physical examination revealed bilateral eye lid retrac-
tions, eye lid edema, and proptosis. Conjunctival injection
was absent. Blood pressure was 135/66 mmHg, and the
pulse rate was 84/min. The thyroid function test showed a
decreased level of thyroid-stimulating hormone (TSH)
(0.008 pU/mL, reference range 0.55-4.78 pU/mL), a normal
level of free triiodothyronine (FT3) (3.68 pg/mL, reference
range 2.13-4.07 pg/mL), and an upper normal level of free
thyroxine (FT4) (1.71 ng/dL, reference range 0.95-1.74 ng/
dL). Anti-TSH receptor antibodies (TRAD) (16.2 TU/L, ref-
erence range < 2.0 IU/L) and thyroid stimulating antibody
(TSAD) (4,443 %, reference range < 120%), anti-thyroglob-
ulin antibodies (1,130 IU/mL, reference range < 28 IU/mL)
and anti-thyroid peroxidase antibodies (192 TU/mL, refer-
ence range < 16 IU/mL) were all positive. Thyroid ultraso-
nography demonstrated a diffuse goiter with increased
blood flow signal (data not shown). Serum C-reactive pro-
tein was normal (0.0 mg/dL; reference range < 0.3 mg/dL).
Laboratory test results at the first visit of our hospital are
summarized in the Table 1. Magnetic resonance imaging
(MRI) of orbital region demonstrated a significant enlarge-
ment of the extraocular muscles (especially right internal
rectus muscle, right superior rectus muscle, and left internal
rectus muscle) that is characteristics of Graves’ ophthal-
mopathy. In addition, high signal intensities were observed
in the extraocular muscles on T2-weighted image, indicat-
ing the occurrence of inflammation in the extraocular mus-

Table 1. Laboratory test results at the first visit of our hospital.

White blood cell 8,800 /uL (3,500-9,000)
Red blood cell 418x10°/uL  (380-500 x 10%)
Hemoglobin 12 g/dL (11.3-15.2)
Hematocrit 37% (33-45)
Platelet 26.2 x 10*/uL (13-37 x 10%)
Total protein 6.2 g/dL (6.7-8.3)
Albumin 3.1g/dL (3.8-5.3)
AST 141U/L (7-38)
ALT 121U/L (4-43)
Alkaline Phosphatase 424 1U/L (104-338)
yGTP 12 IU/L (10-63)
Creatinine 0.31 mg/dL  (0.47-0.79)
TSH 0.008 pU/mL  (0.55-4.78)
FT3 3.68pg/mL  (2.13-4.07)
FT4 1.71ng/dL (0.95-1.74)
C-reactive protein 0mg/dL (<0.3)
TSH receptor antibody 16.21U/L (<2.0)
TSAb 4,443 % (<120)

Anti-thyroglobulin antibody 1,130 IU/mL (0-28)
1921U/mL  (0-16)
Fasting plasma glucose 97 mg/dL

HbAlc 5.4%

Anti-thyroid peroxidase antibody

The ranges of reference values are indicated in the
parentheses.

AST, aspartate aminotransferase; ALT, alanine
aminotransferase; yGTP, y-Glutamyltranspeptidase; TSH,
thyroid stimulating hormone; FT3, free triiodothyronine;
FT4, free thyroxine; TSAb, thyroid-stimulating antibodies;
HbA lc, Hemoglobin Alc.

cles (Fig. 1A). Graves’ ophthalmopathy was diagnosed
with subclinical hyperthyroidism.

The ophthalmopathy was assessed by a clinical activ-
ity score (CAS) (CAS ranges from 0 to 7 points, and CAS >
3 means active ophthalmopathy), and European Group on
Graves’ Orbitopathy (EUGOGO) classification of the sever-
ity of the ophthalmopathy (Bartalena et al. 2008). Her CAS
was 2 points, and EUGOGO classification of severity was
moderate to severe. Based on these findings, methylpred-
nisolone pulse therapy was considered as a choice of the
treatment of Graves’ ophthalmopathy. Methylprednisolone
pulse therapy was not done, however, because of its possi-
ble adverse effects during pregnancy (Guller et al. 1995;
Lockwood et al. 1996; Park-Wyllie et al. 2000; Thorp et al.
2002; Reynolds 2013).

In addition, we did not start the treatment with anti-
thyroid drugs for the following reasons. First, FT4 level
was an upper normal level, and the patient had no symp-
toms of hyperthyroidism. The second reason was possible
adverse effects of anti-thyroid drugs, including fulminant
liver injury and agranulocytosis during pregnancy.
Moreover, signs of fetal hyperthyroidism were not detected
on ultrasonography, such as fetal tachycardia, intrauterine
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(A)
29th week
of gestation

(B)
1 week after delivery

(Before methylprednisolone
pulse therapy)

(C
6 weeks after delivery
(2 weeks after
methylprednisolone
pulse therapy)

(D)
16 weeks after delivery
(3 months after
methylprednisolone
pulse therapy)

Fig. 1. Magnetic resonance imaging (MRI) of orbital region.

(A) 29th week of gestation. A significant enlargement of the extraocular muscles, and high signal intensities in the ex-
traocular muscles (arrowheads) were observed on T2-weighted image. (B) One week after delivery (Before methyl-
prednisolone pulse therapy). An enlargement of the extraocular muscles aggravated (arrowheads). (C) 6 weeks after
delivery (2 weeks after methylprednisolone pulse therapy) and (D) 16 weeks after delivery (3 months after methylpred-
nisolone pulse therapy). An enlargement of the extraocular muscles (arrowheads) improved after methylprednisolone

pulse therapy.

growth restriction, and polyhydramnios. We were, there-
fore, concerned about possible adverse effects of anti-thy-
roid drugs on the fetus, such as hypothyroidism.

In the 32nd week of gestation, gestational diabetes
mellitus was diagnosed, and treated with injection of insulin
(9 units/day) before meal. In the 34th week of gestation,
the symptom of color vision abnormality appeared, suggest-
ing the possibility of dysthyroid optic neuropathy.

The breech presentation of the fetus was observed.
Moreover, premature rupture of the membrane occurred
with continuous labor in the 36th week of gestation. The
emergent Caesarean section was therefore performed in the
36th week of gestation, and she delivered a 2,904 g female

infant. The complications of the infant were hypocalcemia,
hypoglycemia, neonatal Graves’ disease, and dyspnea and
apnea paroxysm of unknown cause.

Hypoglycemia and hypocalcemia (Ca 5.1 mg/dL) of
the infant were presumably due to gestational diabetes mel-
litus. Intravenous infusion of glucose solution was admin-
istered, and glucose levels were restored. Hypocalcemia
was treated with intravenous or oral administration of cal-
cium lactate (1 g/day). Serum Ca levels were recovered to
10.5 mg/dL, and the administration of the calcium lactate
was discontinued.

With respect to the neonatal Graves’ disease, FT4 lev-
els were slightly elevated (FT4 2.16 ng/dL) at the third day
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Fig. 2. Clinical course in the third trimester and the postpartum period.

Treatment and laboratory test results are shown. The day of the delivery was defined as Day 0. (A) Serum levels of free
thyroxine (FT4) (open circles) and free triiodothyronine (FT3) (closed circles). The open and closed bars on the left and
right vertical axis denote the reference ranges for FT4 and FT3, respectively. Upper panel shows the treatment of meth-
ylprednisolone pulse therapy (Pulse) (methylprednisolone at 1,000 mg/day given i.v. on 3 successive days weekly, and
totally 3 cycles for 3 weeks), followed by a tapered dose of prednisolone, retrobulbar injections of betamethasone valer-
ate (betamethasone valerate at 4 mg/day to the right orbit for 4 days, and then every 2 days for 2 weeks) and propylthio-
uracil. Serum FT4 and FT3 levels drastically increased above the upper limit of the reference range one week after de-
livery, and administration of propylthiouracil (200 mg/day) was started. (B) Serum levels of thyroid-stimulating
hormone (TSH). The closed bar on the left vertical axis denotes the reference range for TSH. TSH level was sup-
pressed until 32 weeks after delivery, and normalized at 36 weeks after delivery. (C) Serum levels of anti-TSH receptor
antibodies (TRAD) (open circles) and thyroid stimulating antibody (TSAb) (closed circle). The open and closed bars on
the left and right vertical axis denote the reference ranges for TRAb and TSADb, respectively. After the glucocorticoid
therapies and the initiation of propylthiouracil, the titers of the TRAb and TSAb decreased at 8 weeks after delivery, but
remained to be still high thereafter.

after birth. FT4 levels recovered to normal level (FT4 1.65
ng/dL) at the 6th day after birth. TRAD levels were ele-
vated (3.7 IU/L) at the third day after birth, and recovered
to normal levels (1.8 TU/L) at the 6th day after birth. FT3

and TSH levels were within the normal ranges at both the
third and 6th days after birth. Dyspnea and apnea parox-
ysm continued until the 8th day after birth, but did not
occur after the 9th day.
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Four days after delivery, she had a spontaneous orbital
pain. We therefore reassessed the activity and the severity
of the ophthalmopathy by CAS and EUGOGO classifica-
tion of the severity of the ophthalmopathy. Her CAS was 3
points, and EUGOGO classification of severity was sight-
threatening, indicating the diagnosis of dysthyroid optic
neuropathy. A follow-up MRI of orbital region was per-
formed 6 days after delivery, and showed that the extraocu-
lar muscles were more enlarged (Fig. 1B), and the areas of
high signal intensities in the extraocular muscles on
T2-weighted image were expanded compared with the MRI
findings in the 29th week of gestation. She was treated
with methylprednisolone pulse therapy (methylprednisolone
at 1,000 mg/day given i.v. on 3 successive days weekly,
and totally 3 cycles for 3 weeks) (Fig. 2). Subsequently,
she was treated with prednisolone at 20 mg/day orally for 4
weeks, followed by a tapered dose of prednisolone (15 mg/
day for 2 weeks, 10 mg/day for 3 weeks, 5 mg/day for 4
weeks, and then 2.5mg/day for 8 weeks). In addition, the
retrobulbar injection of betamethasone valerate at 4 mg/day
was done to the right orbit for 4 days, followed by the retro-
bulbar injection at the same dose every 2 days for 2 weeks.

The symptom of the ophthalmopathy was improved
after the methylprednisolone pulse therapy and retrobulbar
injections of betamethasone valerate, except for downgaze-
limited diplopia of the right eye. She had no subjective
symptom of color blindness after the treatment. Follow-up
MRIs of orbital region which were performed 2 weeks (Fig.
1) and 3 months (Fig. 1D) after the methylprednisolone
pulse therapy showed the improvement of enlargement of
the extraocular muscles.

The thyroid function test showed hyperthyroidism one
week after delivery (FT3 5.00 pg/mL, FT4 3.14 ng/dL).
She was therefore treated with 200 mg/day of propylthio-
uracil in addition to methylprednisolone pulse therapy.
After the administration of propylthiouracil for 3 weeks,
she recovered to the euthyroid state. After the glucocorti-
coid therapies and the initiation of propylthiouracil, the
titers of the TRAb and TSAb decreased to 5.8 IU/L and
2,153%, respectively, at 8 weeks after delivery, but
remained to be still high thereafter.

Informed consent was obtained from the subject on
this case report.

Discussion

We reported a pregnant woman with moderate-to-
severe Graves’ ophthalmopathy who was diagnosed in the
third trimester. In this case, the clinical features of Graves’
ophthalmopathy were deteriorated to dysthyroid optic neu-
ropathy which may be sight-threatening during the third tri-
mester. In addition, FT3 and FT4 levels were increased one
week after delivery. Smoking is one major risk factor for
Graves’ ophthalmopathy (Wiersinga and Bartalena 2002).
However, the present case was a non-smoker. Case reports
on dysthyroid optic neuropathy during pregnancy are very
limited (Niissgens et al. 1993; Stafford et al. 2005; Kozaki

et al. 2014). The present case is, therefore, a rare case of
Graves’ ophthalmopathy which deteriorated to dysthyroid
optic neuropathy during the third trimester.

Clinical features of Graves’ hyperthyroidism have
been reported to improve generally in the second and third
trimesters, and rebound in the postpartum period (Mestman
et al. 1995; Rotondi et al. 2008). However, it is unclear
whether clinical features of Graves’ ophthalmopathy
improve or get worse during pregnancy (Niissgens et al.
1993; Stafford et al. 2005; Abbouda et al. 2014; Kozaki et
al. 2014; Wall et al. 2015). Wall et al. (2015) reported clini-
cal features of thyroid autoimmunity and ophthalmopathy
in 7 pregnant patients with Graves’ hyperthyroidism. Out
of the 7 patients, two had ophthalmopathy, and three had
upper eyelid retraction at the onset of pregnancy, respec-
tively. During pregnancy, 5 patients developed mild oph-
thalmopathy and two patients developed new upper eyelid
retraction. In the postpartum period, eye scores improved
in 3 patients, remained stable in 2 patients and worsened in
2 patients. These data suggested that the clinical feature of
Graves’ ophthalmopathy may get worse during pregnancy,
like our case.

Graves’ ophthalmopathy is an autoimmune disorder
characterized by autoimmunity against the TSH receptor in
the orbit. TSH receptor present in the orbital tissues is
thought to be the primary target of autoimmune reactions in
Graves’ ophthalmopathy (Hiromatsu et al. 1996; Bahn
2010). TSAD and TSH binding inhibitory antibodies have
been reported to be associated with the development of
Graves’ ophthalmopathy, respectively (Noh et al. 2000;
Eckstein et al. 2006; Lytton et al. 2010). Furthermore,
TSAD level was found to be directly associated with CAS
and clinical severity of Graves’ ophthalmopathy (Lytton et
al. 2010).

Treatment with anti-thyroid drugs results in a reduc-
tion of TRADb concentrations, depending on the dosage and
length of treatment (Bech and Nistrup Madsen 1980;
McGregor et al. 1980; Tamai et al. 1980; Romaldini et al.
1983; Weetman et al. 1984, 1992; Allannic et al. 1990;
Reinwein et al. 1993). Higher doses and longer periods of
treatment with anti-thyroid drugs are more effective in low-
ering TRAD levels (Tamai et al. 1980; Romaldini et al.
1983; Allannic et al. 1990; Ford et al. 1991). However,
anti-thyroid drugs are not considered to be disease-modify-
ing treatments in Graves’ ophthalmopathy (Wiersinga and
Bartalena 2002). We did not treat the patient with anti-thy-
roid drugs at the 29th week of gestation partly because anti-
thyroid drugs have possible adverse effects on the patient
and the fetus, and partly because the effectiveness of anti-
thyroid drugs on Graves’ ophthalmopathy has not been
established. However, we could not deny the possibility
that the treatment with anti-thyroid drugs beginning at the
29th week of gestation decreased TRADb levels and pre-
vented aggravation of the Graves’ ophthalmopathy during
the third trimester.

Methylprednisolone pulse therapy was also considered
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for the treatment of Graves’ ophthalmopathy during the
third trimester in this case. However, it was not done
because of possible adverse effects of glucocorticoids on
the fetus and mother during pregnancy. Treatment of glu-
cocorticoids including methylprednisolone during the third
trimester of gestation may be associated with a reduction in
birth weight and head circumference (Thorp et al. 2002).
Glucocorticoid therapy during pregnancy may increase the
risk of premature rupture of the membranes, intrauterine
growth restriction (Guller et al. 1995; Lockwood et al.
1996; Thorp et al. 2002), and dysfunction of the fetal hypo-
thalamic-pituitary-adrenal axis (Reynolds 2013). Moreover,
glucocorticoid therapy may increase the risk of hyperten-
sive disorder of pregnancy, gestational diabetes, osteoporo-
sis, thrombosis, psychiatric disturbance and infection in
mothers (Park-Wyllie et al. 2000).

Glucocorticoids easily cross the placenta (Levitz et al.
1978), but the maternal derived glucocorticoids are metabo-
lized within the placenta by 11-hydroxysteroid dehydroge-
nase-2 (114-HSD2) which converts cortisol, prednisone,
and methylprednisolone into inactive products while dexa-
methasone and betamethasone are less well metabolized
(Brown et al. 1993, 1996). Anderson et al. (1981) reported
that the methylprednisolone concentration ratio of maternal
and cord plasma was 1.37-3.56 (mean 2.24) : 1. On the
other hand, prednisolone concentration ratio of maternal
and cord plasma is 8-10 : 1 (Beitins et al. 1972).
Prednisolone is therefore preferable to methylprednisolone
when glucocorticoids are used during pregnancy. In addi-
tion, there have been no reports which proved the safety of
methylprednisolone pulse therapy during pregnancy.

Recently, acute liver damage and a risk of life-threat-
ening liver failure have been reported after methylpredniso-
lone pulse therapy in association with very high cumulative
doses in approximately 0.8% of patients (Weissel and Hauff
2000; Marino et al. 2004). Intravenous glucocorticoids are
safe if the cumulative dose is less than 8 g methylpredniso-
lone in one course of therapy (Le Moli et al. 2007). For
that reason, EUGOGO recommended the cumulative dose
should not exceeded 8 g with the exception of sight-threat-
ing Graves’ ophthalmopathy (Zang et al. 2011). In our
case, the EUGOGO classification of severity was sight-
threating Graves’ ophthalmopathy, and therefore, we used a
cumulative dose of 9 g methylprednisolone for the treat-
ment.

In addition to methylprednisolone pulse therapy, we
did retrobulbar injections of betamethasone valerate
because of the presence of dysthyroid optic neuropathy.
Beneficial effects of the local injection therapy of glucocor-
ticoids (peribulbar or retrobulbar injection) on Graves’ oph-
thalmopathy have been reported in the previous reports
(Gebertt 1961; Thomas and Hart 1974; Ebner et al. 2004,
Goldberg 2004; Bordaberry et al. 2009; Alkawas et al.
2010). Retrobulbar glucocorticoid injection reduces muscle
and soft-tissue edema, thus decreasing the optic nerve com-
pression with consequent improvement of optic neuropathy

(Bordaberry et al. 2009).

We present a case of Graves’ ophthalmopathy, which
was diagnosed as moderate-to-severe ophthalmopathy in
the 29th week of gestation, and then deteriorated to sight-
threatening dysthyroid optic neuropathy. The records of
this case raise the possibility that the clinical features of
Graves’ ophthalmopathy may get worse to sight-threatening
ophthalmopathy during pregnancy. The present case also
shows that the glucocorticoid therapies performed one week
after delivery is effective against dysthyroid optic neuropa-
thy. Treatment protocols for pregnant patients with Graves’
ophthalmopathy which could be deteriorated to sight-
threatening dysthyroid optic neuropathy during pregnancy
should be established.
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