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Abstract:

A 44-year-old woman presented with a 3-month history of back pain, gait disturbance, and insomnia. She
had moon face and central obesity but no goiter. Cushing’s syndrome due to left adrenal adenoma was diag-
nosed. She also had low triiodothyronine syndrome and central hypothyroidism. Treatment involved
adrenalectomy followed by 30 mg/day of hydrocortisone. Inappropriate secretion of thyroid-stimulating hor-
mone occurred postoperatively. She developed Graves’ disease nine months postoperatively and was treated
with methimazole. Excess glucocorticoids followed by their withdrawal may influence the hypothalamic-
pituitary-thyroid axis and immune system. Therefore, a careful evaluation of the thyroid function and anti-

bodies is important after surgery for Cushing’s syndrome.
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Introduction

Cushing’s syndrome is a disorder caused by chronic glu-
cocorticoid excess, resulting in various symptoms, such as
moon face, central obesity, a “buffalo hump,” red striae, and
fatigue (1). The glucocorticoid  affects  the
hypothalamic-pituitary-thyroid axis and results in central hy-
pothyroidism and low triiodothyronine (T3) syndrome (2, 3).
The excess glucocorticoid also suppresses the immune sys-
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tem (4). Rapid withdrawal of glucocorticoid sometimes
causes steroid withdrawal syndrome (SWS) and syndrome
of inappropriate secretion of thyroid-stimulating hormone
(SITSH) despite treatment with physiological doses of hy-
drocortisone (5, 6). The resolution of hypercortisolism may
also trigger the development of autoimmune disorders, in-
cluding autoimmune thyroid diseases (1, 7-14).

We herein report a case of Graves’ disease after unilateral
adrenalectomy for Cushing’s syndrome.

Case Report

A 44-year-old woman presented to our hospital with a 3-
month history of back pain, gait disturbance, insomnia, and
depression. She had moon face, central obesity, hypertricho-
sis, and pitting edema on her legs and feet. She also had a
2-year history of hypertension. The patient had no family
history of thyroid disease or other autoimmune diseases.

Her height was 172.7 cm, and her body weight was 71.5
kg. Her blood pressure was 132/107 mmHg. No goiter,
exophthalmos, Graefe’s sign, or Dalrymple’s sign was pre-
sent. Laboratory tests showed leukocytosis [white blood cell
count, 10,900 cells/mL (neutrophils, 82.5%; eosinophils,
0.5%)] and hypokalemia (potassium, 3.4 mmol/L). Her se-
rum free thyroxine (FT4) level was normal (0.82 ng/dL; ref-
erence range, 0.76-1.65 ng/dL), but her thyroid-stimulating
hormone (TSH) level (0.377 IU/mL; reference range, 0.541-
4.261 IU/mL) and free T3 (FT3) level (1.65 pg/mL; refer-
ence range, 2.39-4.06 pg/mL) were low. Her plasma adreno-
corticotropic hormone (ACTH) level (<2.0 pg/mL; reference
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Computed tomography (CT) and whole-body *"Tc-methylene diphosphonate bone scin-

tigraphy. (A) CT revealed a 30-mm left adrenal tumor (arrow). (B) A bone scan showed a significant
abnormal isotope uptake in multiple ribs and vertebrae, the sacroiliac joints, and the right ileum.

range, 7.2-63.3 pg/mL) was suppressed, and her plasma cor-
tisol level (17.2 pg/dL; reference range, 6.24-18.0 pg/dL)
and 24-h urinary free cortisol level (967 pg/day) were ele-
vated. Loss of diurnal variation of plasma ACTH and corti-
sol was observed. The oral administration of 1 mg of dex-
amethasone at 11:00 PM did not suppress the plasma corti-
sol level at 8:00 AM the following morning (17.9 ug/dL).

Computed tomography revealed a 30-mm tumor in the
left adrenal gland (Fig. 1A). Magnetic resonance imaging
did not show a pituitary tumor. *"Tc-methylene diphos-
phonate (MDP) scintigraphy indicated multiple fractures in
the seventh to ninth right ribs, fourth and fifth lumbar verte-
brae, bilateral sacroiliac joints, and left ilium (Fig. 1B). The
patient was diagnosed with Cushing’s syndrome due to a
left adrenal adenoma. She also had low T3 syndrome and
central hypothyroidism.

Unilateral adrenalectomy was performed 5 months after
the first visit to our hospital, and oral hydrocortisone was
administered at 30 mg/day after surgery. She had general
malaise and hypotension for 3 months despite medication
with 30 mg/day hydrocortisone. Five months after surgery,
the dose of hydrocortisone was reduced to 20 mg/day. Inap-
propriate secretion of TSH had been observed from 1 month
after surgery (FT3, 4.16 pg/mL; TSH, 0.575 IU/mL) to 7
months after surgery (FT3, 4.12 pg/mL; TSH, 1.361 IU/
mL).

The patient developed tachycardia and diffuse goiter 9
months after the adrenalectomy and was diagnosed with
Graves’ disease [FT3, 10.27 pg/mL; FT4, 3.16 ng/dL; TSH,
<0.003 TU/mL; anti-thyroglobulin antibody, 1,063.2 TU/mL
(reference range, <40.6 TU/mL); anti-thyroid peroxidase an-
tibody, 225.5 IU/mL (reference range, <9.4 IU/mL); anti-
TSH receptor antibody (third-generation TRAb electro-
chemiluminescence immunoassay), 7.4 IU/L (reference
range, <2.0 IU/L); and thyroid-stimulating antibody (TSAb
Bioassay Enzyme Immunoassay; Yamasa, Choshi, Japan),

1,196% (reference range, <120%)]. Ultrasonography showed
the diffuse enlargement of her thyroid glands with increased
blood flow.

She was started on oral methimazole at 15 mg/day. She
remained euthyroid on oral methimazole at 5 mg/day for 15
months after adrenalectomy. The serum thyroid-stimulating
antibody level gradually decreased to 216% 17 months after
adrenalectomy and 149% 23 months after surgery (Fig. 2).

Discussion

Excess glucocorticoid followed by its withdrawal may in-
fluence the hypothalamic-pituitary-thyroid axis and immune
system (1-14). In our case, low T3 syndrome and TSH sup-
pression were present before adrenalectomy. The patient de-
veloped SITSH one month after surgery and Graves’ disease
nine months after adrenalectomy.

The serum TSH level is suppressed in patients with Cush-
ing’s syndrome. Hypercortisolemia decreases the TSH pulse
amplitude and nocturnal surge (15, 16) and suppresses TSH
secretion through the suppression of the thyrotropin-
releasing hormone gene expression (17) or through the di-
rect suppression of TSH secretion via leptin, dopamine, an-
nexin 1, and somatostatin (18-21). Increased activity of type
II deiodinase by glucocorticoids also causes increased local
T3 levels, eventually leading to suppression of thyrotropin-
releasing hormone and TSH secretion (6, 22).

Although the FT4 level was within the reference range in
our case, central hypothyroidism with a reduced T4 level is
sometimes present in patients with Cushing’s syndrome. The
prevalence of central hypothyroidism ranges from 18% to
26% (2, 23).

In our patient, SWS was observed after adrenalectomy de-
spite supplementation with oral hydrocortisone at 30 mg/
day. She also complained of anorexia and fatigue. Her se-
rum TSH and FT3 levels were higher than the upper limit of
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Figure 2. Clinical course. FT3: free triiodothyronine, FT4: free thyroxine, TSH: thyroid-stimulat-
ing hormone, TRAb: anti-TSH receptor antibody, TSAb: thyroid-stimulating antibody

Table.
Cushing’s Syndrome.

Previous Reports on Exacerbation or Development of Graves’ Disease after Adrenalectomy for

Time of presentation TSH receptor antibod Prevalence
Reference Sex Age  of Graves’ disease cep Y of Graves’ Treatment used
and iodine uptake .
after surgery disease
27 - - 3M, 14 M, 18 M, - 8.5%
100M, -20 Y (5/59)
28 Male 49 80D TRADb-, TSAb- positive - Remission without
treatment
29 Female 50 IM TRAb 30 IU/L, 1 - PTU
uptake 31% at 2 hr
24 Female 58 27TM TRAb 9.8 IU/L, I 1.5% MMI
uptake 37.8% at 24 hr (1/66)
25 Female 15 12M - 0.8%
(1/127)
present study Female 44 IM TRADb 7.4 IU/L, - MMI

TSAb 1196%

TSH: thyroid-stimulating hormone, D: days, M: months, Y: years, TRADb: anti-TSH receptor antibody, TSAb: thyroid-stimulating an-

tibody, PTU: propylthiouracil, MMI: methimazole

normal, which indicated SITSH. A recent report described
SITSH as a clinical condition with the presence of normal
or elevated TSH secretion despite inappropriately high levels
of thyroid hormones in patients who receive insufficient hy-
drocortisone replacement following surgery for Cushing’s
syndrome (6). Because the symptoms of hyperthyroidism
due to SITSH overlap with those of SWS, SITSH is consid-
ered the main cause of SWS (23). Tamada et al. (6) reported
that SITSH was detected in the first month of follow-up
when the daily hydrocortisone replacement doses were <20
mg. SITSH was present in 75% of patients with Cushing’s
syndrome up to 6 months after surgery and disappeared by
12 months after surgery (6). In contrast, Dogansen et al. (2)
failed to detect SITSH in the early postoperative period with

their prednisolone replacement doses.

Several reports have described the exacerbation or devel-
opment of autoimmune disorders, including thyroid diseases,
after surgery for Cushing’s syndrome (7-14). Although the
pathogenesis underlying the exacerbation of autoimmune
thyroid disease is not well known, rebound immunity and
activation of latent autoimmune thyroid disease have been
postulated. In previous studies, the prevalence of autoim-
mune dysfunction after surgery for Cushing’s syndrome was
16.7% in adults (24) and 7.8% in children (25). The preva-
lence of autoimmune thyroid disease after surgery for Cush-
ing’s syndrome reportedly ranges from 10% to
35% (9, 13, 26). Colao et al. (14) reported an increased
prevalence of positive thyroglobulin and thyroid peroxidase
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antibody titers in patients after Cushing’s syndrome remis-
sion than during active Cushing’s syndrome (60% vs. 20%).
Niepomniszcze et al. (27) reported that thyroid autoimmu-
nity was detected in 21.7% of patients at the time of diagno-
sis of Cushing’s syndrome and in 65.2% of patients after re-
mission of hypercortisolism. Several case reports have de-
scribed Graves’ disease after surgery for Cushing’s syn-
drome (24, 25, 27-29), reporting prevalence rates of 0.8% to
8.5% (Table). Most patients developed autoimmune thyroid
disorders 7 to 10 months after surgery. Graves’ disease de-
veloped 3 to 100 months after surgery for Cushing’s syn-
drome. Therefore, physicians need to be aware of this possi-
ble outcome.

It is reasonable to hypothesize that predisposed patients
are protected from autoimmune attack by immunologic tol-
erance related to steroid excess and overt thyroid dysfunc-
tion that develops after the decline in glucocorticoid concen-
tration (9). However, the possibility of other mechanisms
precipitating the occurrence of the disease, such as iodine
excess, cannot be ruled out. The present case had SITSH for
a six-month period until two months before the diagnosis of
Graves’ disease, although the role of SITSH in the develop-
ment of Graves’ disease is unclear.

In conclusion, this study suggests that the thyroid func-
tion and antibody tests should be carefully evaluated before
and after surgery for Cushing’s syndrome.
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