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CASE REPORT

Manifestation of Graves’ disease, resulting from radiosurgical treatment of acromegaly,

in a patient with panhypopituitarism
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Cases of thyrotoxicosis associated with a previous case of secondary hypothyroidism are extremely rare. This article presents a
rare clinical case of Graves’ disease manifestation in a patient with secondary hypothyroidism after radiosurgical treatment of
acromegaly. A 38-year old woman presented with acromegaly and endo-supra-laterosellar pituitary adenoma. After non-radical
removal of the pituitary adenoma, radiosurgical treatment of the of the residual tissue of the pituitary tumor in the cavernous
sinus area was performed. After 14 months of radiation therapy, the acromegaly was in remission; after 24 months of radiation
therapy, panhypopituitarism developed (secondary hypothyroidism, adrenal insufficiency, hypogonadism, and growth hormone
deficiency). Furthermore, 1.5 years after the panhypopituitarism was diagnosed, the manifestation of Graves’ disease was also
noted, requiring thyrostatic and radioactive iodine treatments.

Diagnostic criteria for secondary hypothyroidism are low levels of the thyroid hormones free T, and free T,, with a reduced,
normal or slightly elevated level of thyroid stimulating hormone (TSH). The criterion for the development of thyrotoxicosis in the
context of the secondary hypothyroidism was the persistent increase in the level of free T, despite adequate drug therapy with
levothyroxine. In the case report, the patient’s diagnosis of Graves’ disease was confirmed by the presence of a high level of an-
tibodies to the TSH receptor.

Keywords: secondary hypothyroidism, thyrotoxicosis, acromegaly, Graves’ disease, panhypopituitarism, radiosurgical treatment,
case report

Background

nature of hypothyroidism must be secondary.
Thyrotoxicosis and hypothyroidism are two polar Yoty Y

must retain the potential for functional activity, that is, the

types of thyroid dysfunction. It is known that thyrotoxi-
cosis can be naturally replaced by hypothyroidism as a re-
sult of the destructive process in the thyroid gland. Cases
of thyrotoxicosis manifestation under previous hypothy-
roidism are much less common; for this to occur, the gland

Secondary hypothyroidism is a pathological condi-
tion that develops as a result of insufficient production of
thyroid-stimulating hormone accompanied by an un-
changed thyroid gland. Unlike primary hypothyroidism,
its prevalence is same in men and women. According to
various sources, its prevalence in the population varies
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from 1:16,000 to 1:100,000 people, depending on age and
aetiology [1, 2].

Congenital and acquired forms of secondary hypo-
thyroidism exist. Congenital secondary hypothyroidism,
as arule, is caused by a genetic disorder. Acquired second-
ary hypothyroidism in paediatric patients is most often as-
sociated with surgical and radiation treatment of cranio-
pharyngioma [3, 4]. In the adult population, acquired sec-
ondary hypothyroidism is caused by hormonally active
and inactive pituitary macroadenomas in >50% of cases.
Following radiotherapy of brain tumours, secondary hy-
pothyroidism develops in 65% of cases, and it may occur
years after the treatment [5-7].

Thyrotoxicosis syndrome is one of the most common
endocrinological disorders. In 80%—90% of cases, this
condition is caused by diffuse toxic goitre (DTG). The in-
cidence rate of new DTG cases in different regions across
the world varies from 5—7 to 200 per 100,000 of the pop-
ulation per year. The second most common cause of thy-
rotoxicosis is multinodular toxic goitre, followed by more
rare causes, such as solitary toxic adenoma, thyroiditis and
thyrotropinoma [8].

We describe a rare clinical case of DTG manifestation
in a patient with secondary hypothyroidism that devel-
oped after radiosurgical (RS) treatment of acromegaly.

Case description

Patient B., aged 38 years, visited the N.N. Burdenko
National Medical Research Center of Neurosurgery
(NMRCN) in March 2010 with complaints of headaches,
swelling and menstrual irregularities. She began to notice
the emergence of headaches, coarsening of facial features,
swelling, an increase in shoe volume and irregular men-
struation 2 years ago and had considered herself to be ill
since then.

Physical, laboratory and instrumental studies

The patient presented with rough facial features, mac-
roglossia and large hands and feet; her BP was 130/85
mmHg. Hormone examination revealed an increase in so-
matotrophic hormone (STH) levels to 28.2 ng/mL (ref-
erence value: <10 ng/mL) and insulin-like growth fac-
tor-1 (ILGF-1) levels to 730 ng/mL (97.5—259 ng/mL);
the other findings were as follows: prolactin (PRL) lev-
el, 494.0 mU/L (40—530 mU/L); TSH level, 1.02 mU/L
(0.4—4.0 mU/L) and free T4 level, 16.1 pmol/L (11.5—
22.7 pmol/L). Magnetic resonance imaging (MRI) of
the pituitary gland revealed a volumetric formation of
2.1X2.3%1.6 mm, which had supra-latero(D)sellar distri-
bution with chiasm compression. On the basis of clinical
data and examination results, the patient was diagnosed
with the active phase of acromegaly. On 10th March 2010,
endoscopic endonasal transsphenoidal removal of the pi-
tuitary adenoma was performed. On postoperative day 3,
a decrease in the basal STH levels to 1.64 ng/mL, as well
as regression of headaches and a decrease in oedema, was
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noted. During the 3-month follow-up examination at a
primary care facility, STH levels were found to be 2.08
ng/mL, but ILGF-1 levels were not determined. Follow-
ing ultrasound of the thyroid gland, the total thyroid vol-
ume was determined to be 15.7 cm?, with the gland exhib-
iting a heterogeneous structure, reduced echogenicity and
absence of focal pathology. Over the next 2 years, the pa-
tient’s well-being remained satisfactory, and she did not
seek medical help.

In March 2012, the patient visited NMRCN again due
to the recurrence of headaches and menstrual irregulari-
ties. Upon examination, an increase in ILGF-1 levels to
380 ng/mL (112—295 ng/mL) and the absence of STH lev-
el suppression (STH level, 3.1 ng/mL) were observed dur-
ing oral glucose tolerance test (OGTT). A follow-up MRI
of the brain revealed residual tumour tissue in the right
cavernous sinus. Due to the lack of acromegaly remission,
treatment with long-acting somatostatin analogues was
prescribed to the patient; after 3 months of the treatment,
ILGF-1 levels were normalised and a regular menstrual
cycle was restored.

However, subsequently, when attempting to discon-
tinue the drug, an increase in ILGF-1 levels to 362 ng/mL
and the absence of STH level suppression during OGTT
(STH level, 2.8 ng/mL) were recorded again. Due to the
inability to regularly administer somatostatin analogues,
radiation therapy was recommended to the patient. In
March 2013, RS treatment was performed using a Cy-
berknife linear accelerator; the average dose to the target
region (PTV = 1.5 cm?®) was 22 Gy using the multiple beam
technique (n=94).

According to the follow-up examination performed in
May 2014, acromegaly remission was achieved, with the
STH level being 0.15 ng/mL and ILGF-1 level being 151
ng/mL (112—295 ng/mL); thyroid hormone and cortisol
levels were within the reference range.

Six months later, in November 2014, the patient not-
ed ischomenia. In January 2015, she complained of weight
loss, lack of appetite, nausea and joint pain.

A follow-up examination at NMRCN in March 2015
(24 months after the initial RS treatment) revealed a de-
crease in the levels of free T4 levels to 5.1 pmol/L, corti-
sol to 30 nmol/L; LH, FSH and estradiol and ILGF-1 to
64 ng/mL (112—259 ng/mL); TSH level was 1.06 mU/L.
Panhypopituitarism was diagnosed in the form of second-
ary hypocorticism, secondary hypothyroidism, secondary
hypogonadism and STH deficiency. Treatment with hy-
drocortisone 15 mg/day and L-thyroxine 100 ug/day was
prescribed. During the treatment, the patient’s condition
markedly improved—the joint pain stopped and weight
was normalised.

Subsequently, under dynamic control in April and
September 2016, free T4 levels were 10.7 and 11.7 pmol/L,
respectively, and the TSH level was 0.12 mU/L (while tak-
ing L-thyroxine 100 ug per day). Ultrasound of the thy-
roid gland performed in February 2016 revealed a gland
volume of 7.5 mm?, as well as normal echogenicity and a
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homogeneous structure. In the right lobe, a formation with
clear contours and a diameter of 7.8 mm was observed,
whereas in the left lobe, a formation with a diameter of
7.9 mm, with small calcifications, was observed.

In November 2016, the patient complained palpita-
tion, sleep disturbance and weight loss amid normal appe-
tite. An examination in a primary care facility revealed an
increase in free T4 levels to to 35.2 pmol/L; subsequent-
ly, L-thyroxine was withdrawn. However, even 2 months
after the discontinuation of the drug (February 2017), free
T4 levels remained elevated (38.8 pmol/L).

In May 2017, due to the persistence of complaints,
the patient visited NMRCN; her examination revealed
an increase in free T4 levels to 54.1 pmol/L, a suppres-
sion of TSH levels to <0.01 ng/ml and a thyroid receptor
antibody titre of 33.093 U/L (<1 U/L). Ultrasound of the
thyroid gland revealed a total volume of 19.4 cm?® (normal
volume <18 cm?), diffuse structure and a nodular forma-
tion 9 mm in diameter in the right lobe with CDI; further-
more, a marked increase in blood flow in both lobes was
noted. Thus, DTG was diagnosed, and tyrosol therapy
(30 mg/day) was prescribed. Drug dose titration was per-
formed with TSH and free T4 levels under control. Given
the high titre of AT to the TSH receptor, radioiodine ther-
apy was recommended for the patient; however, the pa-
tient refused the proposed treatment and continued tak-
ing the drugs. In November 2017, under tyrosol (10 mg/
day) therapy, the TSH level was 14.7 mU/L and free T4
level was 2.3 pmol/L; therefore, tyrosol dose was reduced
and L-thyroxine (50 ug/day) was incorporated into the
therapy. Ultrasound revealed a marked increase (up to
37.4 cm?®) in the thyroid gland volume. In May 2018, un-
der tyrosol (5 mg/day) and L-thyroxine (50 ug/day), the
TSH level decreased to 1.35 mU/L and free T4 level in-
creased to 9.35 pmol/L. Ultrasound revealed a decrease
in the thyroid gland volume to 19.2 cm?® (normal volulme
<18 cm?) was registered.

Outcome and follow-up results

In July 2018, radioiodine therapy was performed. Af-
ter 2 months, the free T4 level was decreased to 7.05
pmol/L and TSH to 1.11 mU/L; consequently, L-thyrox-
ine therapy was resumed.

Discussion

The literature describes several cases of thyrotoxicosis
manifestation in cases of previous secondary hypothyroid-
ism developing in patients with tumours of the hypotha-
lamic—pituitary region, including the cases of thyrotox-
icosis manifestation after tumour removal or hypophy-
sectomy or due to a haemorrhage in the pituitary gland
(postpartum hypopituitarism) [9-12]. The duration be-
tween secondary hypothyroidism diagnosis and thyrotox-
icosis manifestation varies, ranging from several months
to 20 years. Moreover, thyrotoxicosis resulting from DTG
develops earlier (within up to 5 years) after the occurrence
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of secondary hypothyroidism than that occurring in a case
of functional autonomy of the thyroid gland.

In 1958, a clinical case of the development of thyro-
toxicosis in a woman with Sheehan syndrome was report-
ed. Massive postpartum haemorrhage leading to panhy-
popituitarism occurred when the patient was 26 years old,
and thyrotoxicosis syndrome developed 20 years later.
Thyrostatics were prescribed to the patient, following
which the woman noted the appearance of menstrual-like
secretions, which were three times the normal menstrual
secretions; however, hormonal examination showed that
gonadotropin levels remained reduced. Later, thyroidec-
tomy was performed due to failure to achieve the compen-
sation of thyrotoxicosis. According to a histological exam-
ination, changes in the gland were described as ‘severe at-
rophy ... with small areas of hyperplasia’. Thus, it can be
assumed that in this case, there was functional autonomy
of the thyroid gland [9].

A year later, another case was reported about the de-
velopment of thyrotoxicosis in a patient with panhypopi-
tuitarism after hypophysectomy for metastasis of breast
carcinoma. In this case, the cause of the hyperproduction
of hormones was autonomous formation of the thyroid
gland [10].

In 1961, Taunton observed the development of DTG
in a 20-year-old man. In 1958, 4 years before thyrotoxi-
cosis manifestation, the patient underwent surgical treat-
ment of craniopharyngioma. Even before the surgery, the
patient exhibited signs of hypogonadism; postoperatively,
testosterone preparations were prescribed to the patient.
Additionally, due to the development of diabetes insipi-
dus for 6 months, the patient received vasopressin (Pi-
tressin). Corticosteroids and thyroid hormones were not
prescribed. Six months postoperatively, the patient began
to notice weight gain, weakness, chilliness and bradycar-
dia. On examination, secondary hypothyroidism was di-
agnosed, and replacement therapy with a thyroid gland
drug (extract) was prescribed. In this case, the patient’s
condition markedly improved, with no complaints over
the next year and a half. In 1961, the patient sought med-
ical help again with the complaints of emotional lability,
rapid weight loss and palpitations (heart rate, 140 beats/
min). After examination, including thyroid scintigraphy,
the patient was diagnosed with DTG, and treatment with
thyreostatics was prescribed [11].

Primary thyrotoxicosis manifestation after the remov-
al of an FSH-secreting pituitary tumour has also been re-
ported. In 1995, a 47-year-old man sought medical help
due to visual impairment. His examination revealed visu-
al field narrowing, decreased TSH and free T4 levels and
increased FSH levels. On MRI, a suprasellar adenoma was
visualised. Regarding the presence of secondary hypothy-
roidism, even before the surgery, L-thyroxine 50 ug/day
was prescribed to the patient; this was continued after the
removal of the transsphenoidal tumour. Three months
postoperatively, the patient noted muscle weakness and
tremor of the fingers. On the basis of hormonal examina-
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tion findings, thyrotoxicosis was diagnosed, and L-thy-
roxine was withdrawn. Two months after the discontinu-
ation of the drug, the patient continued to exhibit the signs
of thyrotoxicosis. On thyroid scintigraphy, a diffused in-
crease in drug uptake was detected, and treatment with
thiamazole (30 mg/day) was started. After 2 months, the
compensation of thyrotoxicosis could be achieved; how-
ever, due to the pronounced tendency for an increase in
free T4 levels when trying to discontinue the drug, a main-
tenance dose of thiamazole (2.5 mg/day) was recommend-
ed [12].

Another case of thyrotoxicosis in a case of existing sec-
ondary hypothyroidism was described in 2009 in a
62-year-old patient after the RS treatment of cabergoline-
resistant macroprolactinoma. Hyperproduction of thyroid
hormones occurred 8 years after the treatment of the pi-
tuitary adenoma and was caused by the presence of an ac-
tive node in the left lobe of the thyroid gland [13].

Thyroid gland pathology with acromegaly is detected
in 43%—76% cases; most often, nodular or multinodular
goitre is diagnosed in patients with acromegaly [14]. Com-
pression of the pituitary macroadenoma or its stem can
lead to hypopituitarism, including secondary hypothy-
roidism. In addition, the pituitary tissue may get damaged
due to the neurosurgical treatment of acromegaly, result-
ing in the development of secondary hypothyroidism.
However, the highest risk of hypopituitarism (30%—80%
of cases) is registered in patients who have undergone ra-
diation treatment for pituitary tumours [15]. The high in-
cidence of hypopituitarism limits the use of this method,
which is used only as a third-line therapy after a non-rad-
ical neurosurgical intervention and after the ineffective-
ness or inaccessibility of drug therapy [16].

Although patients with acromegaly and DTG have
been described in the literature, a combination of these
pathologies is considered random [14]. Nevertheless, there
is evidence that hypersecretion of STH and ILGF-1 can
aggravate the course of Graves’ disease [17].

In the present case, the patient developed panhypo-
pituitarism (secondary hypothyroidism, hypocorticism
and hypogonadism) 2 years after the radiation treatment
for acromegaly, and DTG manifestation was noted
1.5 years after the diagnosis of panhypopituitarism.

Diagnostic criteria for secondary hypothyroidism in-
clude low levels of thyroid hormones (free T4 and free T3),
with reduced, normal or slightly increased TSH levels [ 18,
19]. For the treatment of secondary hypothyroidism, le-
vothyroxine sodium is used, dose adjustment of which
does not depend on TSH levels (as in primary hypothy-

DOI: https://doi.org/10.14341/probl10026

roidism) but on serum free T4 levels. For the treatment of
secondary hypothyroidism, according to most research-
ers, and in accordance with the recommendations of the
American Thyroid Association, free T4 levels should be
in the upper half of the reference range [20]. Therefore,
early diagnosis of thyrotoxicosis in patients monitored for
secondary hypothyroidism is difficult because an increase
in free T4 levels is usually associated with an overdose of
levothyroxine. However, a persistent increase in free T4
and free T3 levels in patients who have previously received
adequate therapy is a criterion for the diagnosis of thyro-
toxicosis. Moreover, additional methods are required for
confirming the diagnosis, namely, determining the level
of antibodies to the TSH receptor and thyroid scintigra-
phy. The detection of a high level of antibodies to the TSH
receptor in the present case confirmed DTG manifesta-
tion.

Conclusion

Thyrotoxicosis can manifest alongside secondary hy-
pothyroidism. Considering the difficulties involved in the
early diagnosis of thyrotoxicosis with the treatment of sec-
ondary hypothyroidism, some researchers have suggested
evaluating the level of antibodies to the TSH receptor in
patients scheduled for pituitary gland surgery and in those
at risk of developing tropic hormone deficiency [12]. How-
ever, numerous questions arise, such as whether this in-
vestigation is justified, given the rarity of thyrotoxicosis in
secondary hypothyroidism. Indeed, determination of the
level of antibodies to the TSH receptor will not enable the
prediction of thyrotoxicosis risk due to hormonally active
thyroid adenoma. Thus, the search for additional markers
for the compensation of secondary hypothyroidism (in ad-
dition to free T4), which would allow more accurate as-
sessment of the adequacy of the levothyroxine dose and
an earlier diagnosis of disorders, will be important in fu-
ture cases.
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