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A rare form of hyperthyroidism leading to the
diagnosis of acromegaly: A case report

IULIA-STEFANIA PLOTUNA'~, MELANIA BALAS', IOANA GOLU'~, DANIELA AMZAR',
MARIOARA CORNIANU*?, FLORE VARCUS®’, ADRIAN VLAD>® and MIHAELA VLAD'"

'Second Department of Internal Medicine, Discipline of Endocrinology, ‘Victor Babes’ University of Medicine and Pharmacy,

300041 Timisoara; 2Departrnent of Endocrinology, ‘Pius Brinzeu” Emergency County Hospital, 300736 Timisoara;

3Molecular Research Center in Nephrology and Vascular Pathology, ‘Victor Babes’ University of Medicine and Pharmacy,

300041 Timisoara; 4Department of Morphopathology, ‘Pius Brinzeu” Emergency County Hospital, 300736 Timisoara;

5Discipline of Morphopathology, ‘Victor Babes’ University of Medicine and Pharmacy, 300041 Timisoara;

®Second Surgical Department, ‘Pius Brinzeu” Emergency County Hospital, 300736 Timisoara; "Second Surgical Department,

“Victor Babes’ University of Medicine and Pharmacy, 300041 Timisoara; 8Department of Diabetes and Metabolic

Diseases, ‘Pius Brinzeu’ Emergency County Hospital, 300736 Timisoara; ?Second Department of Internal Medicine,

Discipline of Diabetes, ‘Victor Babes’ University of Medicine and Pharmacy, 300041 Timisoara, Romania

Received January 26, 2023; Accepted August 1,2023

DOI: 10.3892/etm.2023.12176

Abstract. Acromegaly is a rare disease, usually caused by a
pituitary tumor. It typically exhibits slow evolution and can
result in numerous complications. In the present case report,
the patient presented with hyperthyroidism associated with
ophthalmopathy and right nodular goiter. The laboratory
tests revealed persistent high levels of phosphorus without
an apparent cause. After ruling out common pathologies
associated with this finding, a focus was placed on the clinical
aspects associated with acromegaly, a rare cause of hyperphos-
phatemia. Laboratory tests and MRI confirmed the diagnosis.
The patient underwent transsphenoidal surgery, but the
disease remained active, thus medical treatment was initiated,
to a poor initial response. Associated with acromegaly, two
distinct thyroid pathologies were diagnosed: Toxic adenoma
and Graves' disease. This case highlights the challenges in
diagnosing and managing a rare endocrine pathology.

Introduction
Acromegaly is a rare disease, usually caused by a pituitary

tumor secreting growth hormone (GH), that has an annual
incidence rate between 0.2 and 1.1 cases per 100,000
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individuals (1). Given the clinical features associated with
this pathology develop insidiously, the delay between onset
and diagnosis can be >5 years (2). Numerous comorbidities
are associated with exposure to high levels of GH and its
peripheral mediator, insulin-like growth factor 1 (IGF-1).

Goiter is a frequent endocrine comorbidity of acromegaly.
It is the result of overstimulation by GH and IGF-1 of the
follicular epithelium (3,4). Diffuse and nodular goiter repre-
sent ~57.7% of acromegaly cases, while toxic nodular goiter
is an unusual occurrence in acromegalic patients, although
it is more common in women (3,5). Usually, patients with
acromegaly are euthyroid or develop central hypothyroidism
due to the compressive nature of the tumor. Hyperthyroidism
is diagnosed in 3.5-26% of acromegalic patients (3). Active
acromegaly can impair thyroid-stimulating hormone (TSH)
response to thyrotropin-releasing hormone (TRH), leading
to abnormal TSH values, and increased conversion of free
thyroxine (T4) to free triiodothyronine (T3), which results in
central suppression of TSH secretion (6).

The association between acromegaly and thyroid autoim-
munity was also shown previously; 25% of the patients, the
majority of whom were women, had positive anti-thyroid
peroxidase (ATPO) antibodies (7).

Autoimmune thyroid diseases (AITD) affect 2-5% of the
population, being more commonly diagnosed in women, and
these include Graves' disease among other pathologies (8,9).
Clinical characteristics of Graves' disease are represented by
hyperthyroidism, diffuse goiter, and Graves' ophthalmopathy
(GO) (10). The primary clinical presentation of GO includes
eyelid retraction and periorbital edema (11). Both signs may
mimic soft tissue proliferation and coarsening of the facial
features, characteristic of acromegaly (12). Other signs, such
as increased sweating, heat intolerance, visual disturbances,
and fatigue, are common both in hyperthyroidism and acro-
megaly (12). To summarize, a diagnosis of acromegaly may
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be overlooked, due to certain shared symptoms with Graves'
disease.

Acromegaly and hyperthyroidism have distinct patho-
physiological mechanisms and hormonal profiles; biological
parameters, such as those related to phospho-calcium metabo-
lism, exhibit similar changes between the two diseases (12).
In acromegaly, higher serum phosphate (due to increased
renal tubular resorption) and increased plasma calcium levels,
together with hypercalciuria, most likely as a result of GH or
IGF-I direct actions, are observed (12,13). Hyperthyroidism is
also associated with a catabolic state that leads to bone resorp-
tion and hypercalcemia (14). High levels of serum calcium
lower the levels of parathormone and, as a consequence,
increased renal tubular reabsorption of phosphorus, leading to
high levels of this electrolyte are observed (14).

The clinical case presented here describes the difficulties
in diagnosing acromegaly due to its unusual association with
two distinct thyroid pathologies.

Case report

A 47-year-old female patient was admitted to the Department
of Endocrinology of the Emergency County Hospital
Timisoara in October 2018, with the following symptoms:
Hyperhidrosis, fatigue, paresthesia in the upper left limb,
dyspnea, dysphagia, and a gritty sensation in the eyes
accompanied by conjunctival edema and erythema.

The personal history of the patient revealed that she
was diagnosed with subclinical hyperthyroidism in 2012
(etiology not mentioned) and was treated with antithyroid
drugs for 4 years. At that time, she was also diagnosed with
hypertension and received treatment with f-blockers and
angiotensin-converting-enzyme inhibitors. In 2016, the patient
underwent neck ultrasound and thyroid scintigraphy resulting
in a diagnosis of toxic adenoma and was thus treated with
radioactive iodine. Later that year she developed hypothy-
roidism, for which she was given levothyroxine until September
2018. Therapy was discontinued due to the lab results that
revealed hyperthyroidism and the patient was transferred to
the development of bilateral ophthalmopathy.

During the first admission to the Department of
Endocrinology (October 2018), the clinical examination of the
anterior cervical region revealed a palpable painless nodule
of ~5 cm in the right lobe, which had increased consistency
and was mobile while swallowing. The following abnormali-
ties were also noted: Bilateral symmetric exophthalmos and
increased blood pressure (160/80 mmHg).

The neck ultrasound detected a hypoechoic thyroid paren-
chyma with an increased volume of the thyroid (26.8 ml, upper
normal limit <16 ml). The right lobe was completely replaced
by a spongiform nodule, with increased vascularity (Fig. 1),
which was classified as benign by ACR-TIRADS (score
2) (15). The left lobe exhibited increased vascularity and, close
to the posterior capsule, there was a partially cystic nodule of
6/5/7 mm (Fig. 2), also classified as benign by ACR-TIRADS
(score 2).

Laboratory tests confirmed that the patient presented
subclinical hyperthyroidism, with low levels of TSH
(0.025 mU/I; normal range, 0.55-4.78 mU/I) and normal levels
of FT4 (14.93 pmol/l; normal range, 11.50-22.70 pmol/l), and

FT3 (5.98 pmol/l; normal range, 3.54-6.47 pmol/l). Given the
medical history of the patient and the morphological aspect of
the right lobe, a thyroid scintigraphy was performed. It showed
increased Tc?’m-pertechnetate uptake in the right lobe, relative
to the extra-nodular thyroid tissue, an aspect that confirmed
the diagnosis of toxic adenoma (Fig. 3).

The presence of the bilateral ophthalmopathy and
increased vascularity of the thyroid left lobe raised the suspi-
cion of Graves' disease, thus the levels of anti-TSH receptor
antibodies were measured; their high titer (>40 IU/I, normal
values <1.75 TU/1) confirmed this diagnosis. The patient had
normal values of ATPO antibodies (48 IU/ml; normal range,
0-60 IU/ml) and high levels of antithyroglobulin antibodies
(>500 IU/ml; normal range, 0-60 IU/ml).

Other blood tests results were also abnormal: Fasting blood
glucose=124 mg/dl (normal range, 70-109 mg/dl), glycated
hemoglobin=6.1% (normal range, 4.36-5.6%), serum phosphate
5.8 and 6.1 mg/dl (tested twice; normal range, 2.5-4.9 mg/dl),
serum magnesium 1.48 mg/dl (normal range, 1.8-2.4 mg/dl)
and alkaline phosphatase 127 U/l (normal range, 46-116 U/1).

Given the fact that the patient denied the consumption
of drugs containing phosphate, the normal renal function,
and normal values of serum calcium, 25(OH)vitamin D, and
parathormone, the most common causes of increased serum
phosphate levels were excluded.

A more detailed history and targeted clinical exam were
performed. They revealed the following: Macroglossia,
increased interdental spaces (Fig. 4A), enlarged lips, and
prominent nasolabial folds (Fig. 4B). The patient also
mentioned she was not able to take off her wedding ring
for ~5 years. The suspicion of acromegaly was raised and,
consequently, IGF-1 (891 ng/ml, normal range for age and
sex 83.3-220 ng/ml) and basal GH (20.2 ng/ml, normal value
for age and sex <10 ng/ml) were determined. A suppres-
sion test with 75 g glucose administered orally was also
performed, showing the failure to suppress GH below 1 ng/
ml and thus confirming the diagnosis of acromegaly. The
evaluation of the global function of the pituitary gland did
not identify other hormonal deficiencies (prolactin=4 ng/ml,
normal range=2.8-29.2 ng/ml; FSH=75.98 mIU/ml, normal
range for menopause=23.0-116.3 mIU/ml; LH=43.05 mIU/
ml, normal range for menopause=7.9-53.8 mIU/ml; estradiol
<11.80 pg/ml, normal range for menopause <32.2 pg/ml; and
cortisol=12.38 mcg/dl, normal range=4.3-22.4 mcg/dl). A
pituitary MRI was performed to detect and characterize the
adenoma. It revealed a macroadenoma (13/9 mm), hypointense
compared to the normal pituitary parenchyma (in T2-weighted
signal), which invaded the left sphenoid sinus, without
imprinting the optic chiasm (Fig. 5).

To treat the hyperthyroidism, the patient was administered
thiamazole 10 mg daily. Ophthalmopathy was classified
according to the European guidelines (16) as active (clinical
activity score, 3) and mild (Fig. 6). Consequently, a watchful
strategy was implemented, and the patient received local treat-
ment. Therapy of the pituitary pathology was prioritized and
thyroid function and morphology were reassessed thereafter.
Surgery was recommended and the patient was referred to the
Neurosurgery Department.

The patient was readmitted to the Department of
Endocrinology in March 2019, 12 weeks after surgery
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Figure 1. Right thyroid lobe is replaced by a spongiform nodule (transverse plane).

Figure 2. Increased vascularity in the left thyroid lobe and a solid nodule near the posterior capsule (transverse plane).

(transsphenoidal adenectomy). Lab tests revealed high levels  of basal GH (9.14 ng/ml, normal range 0.05-8 ng/ml), and
of IGF-1 (474 ng/ml, normal range 81.8-219 ng/ml), high levels  lack of suppression of GH <1 ng/ml during an oral glucose
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Figure 3. Tc-99m pertechnetate thyroid scintigraphy.

Figure 4. (A) Increased interdental spaces. (B) Thickened lips and proemi-
nent nasolabial folds.

test with 75 g glucose. MRI was performed and a residual
tumor was identified in the sphenoid sinus. The disease was
considered active and therapy with octreotide (a somatostatin
analogue) 20 mg intramuscularly (IM) every 28 days was
initiated. The level of serum phosphate was 4.5 mg/dl (normal
range, 2.5-4.9 mg/dl). Blood glucose and glycated hemoglobin
were normal, and the response to oral glucose (blood glucose
at 120 min=87 mg/dl) were normal, as well.

The patient was screened for complications associated with
acromegaly and was diagnosed with severe sleep apnea. The
other screening tests were unremarkable. The patient did not
present any gastrointestinal complications.

The re-evaluation of thyroid function revealed hypothy-
roidism (low TSH levels associated with low FT4 levels),

27103

Judetean

> Spital

1 2820.0

Figure 5. MRI, coronal view, T2, hypointense adenoma of 13/9 mm which is
invading the left sphenoidal sinus.

Figure 6. Active mild ophthalmopathy.

thus thiamazole was discontinued (the last daily dose was
5 mg). The thyroid aspects in ultrasound and the status of the
ophthalmopathy did not change.

In June 2019, 3 months after therapy with somatostatin
analogues had been started, the patient was re-evaluated.
Even though the clinical status improved (Fig. 7), the response
to therapy was poor. Lab tests revealed high levels of IGF-1
(658 ng/ml, normal range 81.8-219 ng/ml), high levels of GH
(8.49 ng/ml, normal range 0.05-8 ng/ml), and a lack of suppres-
sion of GH below 1 ng/ml during an oral glucose tolerance
test; MRI remained unchanged. Taking into consideration the
blood tests and the presence of the residual tumor, the dose
of octreotide was increased (30 mg IM every 28 days) and
cabergoline was added (2 mg orally every week).

The function and morphology of the thyroid were reas-
sessed, showing mild subclinical hyperthyroidism, while
the neck ultrasound was unchanged. The ophthalmological
consultation classified the eye disease as inactive and moderate
(clinical score activity=1/10, Fig. 8) (16). Due to the history the
thyroid disease and the tracheal compression by the thyroid
nodule (proven by radiological studies), the patient was
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Figure 7. Decreased infiltration of the soft tissues.

Figure 8. Bilateral inactive moderate ophthalmopathy.

referred to an endocrine surgeon for total thyroidectomy. After
surgery, the evolution was favorable and therapy with levothy-
roxine was initiated. The pathological result confirmed the
concurrence of two distinct thyroid diseases in addition to the
degenerative changes induced by therapy, a hyperfunctioning
goiter with pronounced degenerative changes, imprecisely
contoured adenomatous nodules, with areas of hyalinization
and interstitial calcification, cystic degeneration, and areas
of angiomatosis primarily expressed in the right lobe of the
thyroid (Fig. 9A and B).

The patient was re-evaluated periodically and, 9 months
later, she was unresponsive to medical treatment. At this point,
pegvisomant (up to 20 mg daily), was initiated which was well
tolerated. After 6 months of therapy, IGF-1 was normal, and
the clinical status of the patient improved significantly. The
patient did not exhibit any adverse reactions, and the pituitary
tumoral rest did not increase.

Discussion

Here, the case of an acromegalic patient, who was initially
admitted to our department for hyperthyroidism, is described.
After routine lab tests, acromegaly was suspected and
confirmed thereafter by a dedicated workup. The etiology
of hyperthyroidism was challenging due to the coexistence
of both toxic adenoma and complicated Graves' disease.
Secondary hypothyroidism was excluded due to the medical
history of the patient, normal FT4 levels, positive anti-TSH
receptor antibodies, thyroid ultrasound (thyroid volume was
increased), and scintigraphy showing increased uptake in the
right lobe (17,18).

As a result of the insidious evolution of acromegaly, its
signs and symptoms may remain unnoticed for long periods
of time. In our case, due to the concomitant thyroid pathology,
certain aspects of the clinical exam that suggested a diagnosis
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Figure 9. (A) Thyroid with slightly contoured nodules. (B) Thyroid with area
of hyperfunctioning aspects.

of acromegaly in a patient who had no complaints related to
tumoral compression (headache, blurred vision, or vomiting)
were overlooked. During routine lab workouts, a high level
of serum phosphorus, accompanied by normal calcium and
parathormone values, leads to a more detailed anamnesis and
physical exam. After asking questions that targeted the signs
and symptoms of acromegaly, the diagnosis was considered
more seriously. The association between acromegaly and
Graves' disease is rare, but may be due to a series of clinical
manifestations such as acral enlargement, soft tissue over-
growth, coarsening of facial features, and joint pain. If these
manifestations are discrete or absent, as was described in
the present case, the diagnosis can be challenging. In such
situations, even a minimal biological change, such as hyper-
phosphatemia, should receive more attention.
Hyperphosphatemia is not uncommon among these
patients, due to the increased tubular reabsorption of this
electrolyte, given the action of IGF-1 on the apical membrane
sodium-phosphate Ila cotransporters (19). It was hypothesized
that phosphate may reflect the status of acromegaly, but in
patients with preoperative serum phosphate >4.5 mg/dl, no
correlation was found (20). Nevertheless, its decrease after
3 months may predict remission in patients with discordant
GH and IGF-1 values (20). Conversely, a study published in
2017 revealed that hyperphosphatemia at diagnosis was more
common in patients who had an active disease after therapy (21).
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Acromegaly is a rare disease; however, its association with
thyroid pathology is not uncommon (3). Nevertheless, the
coexistence of Graves' disease and acromegaly has a very low
prevalence (<1%) (22). IGF-1 has a synergic effect with TSH on
thyroid cell proliferation and may mediate an immunological
response by stimulating the proliferation of T cells and B cells,
while GH might stimulate the production of TSH receptor
antibodies (22). All these mechanisms play a role in thyroid
growth and can influence the severity of Graves' disease.

The presence of both toxic adenoma and Graves' disease
(Marine-Lenhart syndrome) is a very rare occurrence, with
a prevalence of 1-2.5% (23), and their association with acro-
megaly has not previously been reported in the literature, to
the best of our knowledge. Given the fact that the patient did
not undergo a full medical check-up prior to being referred to
our department, it was suggested that the radioiodine therapy
may have induced Graves' disease (24). A study that included
191 patients with nontoxic goiter treated with "*'T found that
5% of the patients developed hyperthyroidism without eye
involvement after 3 months of therapy, and this was more
frequent in those who had elevated ATPO antibody levels.
The suggested mechanism that induced autoimmunity was the
release of antigens from the follicular cells (25). A retrospec-
tive study in patients treated with "'T for toxic nodular goiter
reported a prevalence of hyperthyroidism associated with high
levels of anti-TSH receptor antibodies in 4% of the cases (26).
Several risk factors are associated with hyperthyroidism, such
as genetic predisposition and high levels of ATPO antibodies
before therapy (25). In our patient, titers of ATPO antibodies
were not evaluated before *'T therapy, but they were increased
when they were measured during the first hospital admission.
In addition, the patient had high levels of antithyroglobulin anti-
bodies, thus this type of antibody as a risk factor for developing
an autoimmune disease in this case could not be excluded.

Orbitopathy is a known extrathyroidal complication of
Graves' disease, with an estimated incidence of 16 cases in
100,000 women, usually being present at the onset of the
disease (27). The patient in the present case report provided
little to no information regarding the onset of her eye symp-
toms, thus we were not able to establish a timeline regarding
its evolution. A study by Coutu ef al (28) found that high levels
of GH were associated with extraocular muscle enlargement, a
situation that may have been present in our case. After pituitary
surgery, the condition of our patient's eye disease improved,
without specific medication, an aspect also mentioned in the
aforementioned study.

Hypertension is a common complication of acromegaly,
with a prevalence of 50% in patients with active disease (29).
Its severity is related to the excess of GH and IGF-1, which
cause expansion of plasma volume and increased systemic
vascular resistance, leading to elevated diastolic blood pres-
sure (29). Conversely, hypertension caused by hyperthyroidism
is mostly due to increased systolic blood pressure as a result of
renin release and sodium reabsorption (30). The patient in the
present report had high blood pressure, most likely due to intri-
cate mechanisms related to acromegaly and hyperthyroidism
(stimulation of smooth muscle cell growth, increased arterial
stiffness, renin release and sodium reabsorption) (29,30). Her
blood pressure lowered, and the dosage of the oral medication
was reduced after treating the acromegaly and hyperthyroidism.

Diagnosing and treating the patient, in this case, was a
challenge. She did not respond to somatostatin analogues, even
though she had predictors for a better evolution, such as being
a female of childbearing potential and presenting a hypoin-
tense T2-weighted MRI signal of pituitary adenoma (31,32).
There are several factors that can influence the response
to somatostatin analogues, such as a lack of somatostatin
receptors type 2 and 5, Ki-67 nuclear protein, or cytokeratin
staining pattern (33). However, they could not be analyzed in
the present case.

It has been noted that 25% of the patients do not respond to
somatostatin analogues after 12 months (31). According to the
current guidelines, our patient was completely unresponsive
to therapy (34). Given the fact that her glucose metabolism
was impaired before surgery and that she did not present any
criterion for remission after the therapy with somatostatin
analogues, we chose to initiate pegvisomant. ACROSTUDY
showed that a dose of 18 mg/day was effective in 65% of
patients treated with a GH receptor antagonist (35). In addi-
tion, complications associated with the treatment were very
rare: 2.2% of patients reported local discomfort, lipoatrophy,
or reversible lipohypertrophy; 3-5% had tumoral growth;
and 9% presented liver enzyme abnormalities (34,35). In the
present case, the patient responded well to the therapy and did
not show any side effects.

Due to the presence of multiple endocrine pathologies
associated with glandular hyperfunction, the presence of
a genetic defect in G-protein-coupled receptors cannot
be excluded. However, its more frequent association with
congenital endocrine pathologies, as well as the absence of
a particular phenotype of the patient, made this hypothesis
unlikely (36).

In conclusion, acromegaly remains difficult to diagnose
and treat, because it has a slow evolution and some of the
clinical findings might be assigned to the patient's comor-
bidities. In such cases, all the clinical and biochemical
abnormalities that may suggest a diagnosis of acromegaly
should be considered.
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