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Introduction

Acromegaly is caused by the uncontrolled hypersecretion of
growth hormone (GH) and secondary increases of insulin-like
growth factor-1 (IGF-1) and has an incidence of 3-4 cases per mil-
lion population per year (1). The clinical manifestations range from
soft tissue swelling, acral enlargement, increase in the ring and/or
shoe size, facial bone deformities, including jaw prognathism, to
glucose intolerance or frank diabetes mellitus, hypertension, and
cardiovascular disease (�). GH-secreting pituitary adenomas are
the cause of acromegaly in over �5% of patients (3). Most of these
tumors are large and easily identified on magnetic resonance im-
aging (MRI) of the sella. Very small microadenomas that are not
visible on pituitary MRI are rare and could be identified on pituitary

exploration (4). Ectopic GH- or growth hormone-releasing hormone
(GHRH)-secreting tumors are a rare cause of acromegaly (5). Most
frequently bronchial and pancreatic carcinoid tumors and less fre-
quently pancreatic islet tumors, pheochromocytomas, medullary
thyroid carcinomas, and small cell carcinomas of the lung are the
sources of ectopic acromegaly because of GHRH secretion (6-10).
We describe a patient with acromegaly with no pituitary adenoma
and no evidence of ectopic source who was treated with long-act-
ing octreotide.

Case Report

On March �011, a 4�-year-old woman was referred to our outpatient
clinic with complaints of a headache, swelling of hands, and increase
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Acromegaly is caused by the uncontrolled hypersecretion of growth hormone (GH) and secondary increases of insulin-like growth factor–
1. More than �5% of patients with acromegaly have a growth hormone-secreting pituitary adenoma. Ectopic GH or growth hormone re-
leasing hormone (GHRH)-secreting tumors are rare cause of acromegaly. Pituitary adenomas that cause the hypersecretion of GH are nearly
always visible on magnetic resonance imaging. Rarely, patients without an ectopic source may have normal pituitary imaging. In mana-
ging this rare circumstance, exploring pituitary or medical treatment with a somatostatin analog might be useful. We describe a patient
with acromegaly with no pituitary adenoma and no evidence of ectopic source, who was treated with long-acting octreotide.
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Akromegali büyüme hormonunun (GH) kontrolsüz hipersekresyonu ve buna ikincil insülin benzeri büyüme faktörü-1'in (IGF-I) artışı nedeni
ile oluşur. Akromegali hastalarının %�5'inden fazlasında GH salgılayan hipoz adenomu mevcuttur. Ektopik GH veya GHRH salgılayan tü-
mörler akromegalinin nadir nedenidir. GH salgılayan hipoz adenomları neredeyse her zaman manyetik rezonans görüntüleme (MRI) ile
görüntülenebilirler. Ancak, nadiren ektopik odak saptanamayan hastalarda hipoz MRI'da adenom gözlenmeyebilir. Bu durumda, soma-
tostatin analogları ile tedavi veya hipoz eksplorasyonu yararlı olabilir. Burada görüntüleme yöntemleri ile ektopik odak veya hipoz ade-
nomu saptanamayan ve uzun etkili octreotide ile tedavi edilen bir akromegali hastası sunulmuştur.
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in ring and shoe size. The physical examination revealed an acrome-
galic face, macroglossia, and acral enlargement (Figure 1). Multiple
skin tags were present on her neck. Her weight was �3 kg, height
was 150 cm, and shoe number size was 40. She had hypertension
for 10 years and her blood pressure was 1�0/80 mmHg on daily
treatment with amlodipine 5 mg and ramipril 5 mg. Her fasting blood
sugar was 104 mg/dL and HbA1c was 6.7%. Further investigations
were performed for the diagnosis of acromegaly. level was 587
ng/mL (normal range: �0–360 ng/mL) and GH levels were 1.4 and 5
ng/mL (normal range 0-5 ng/ml). Because the GH  release is pul-
satile and fasting, sleep, exercise and many factors may affect the re-
lease, two seperate GH tests were performed on the same day. 
Other biochemical examinations were prolactin: 7.6 ng/mL (5-
�3 ng/mL), luteinizing hormone: 8.� mIU/mL (0.1-�5 mIU/mL), folli-
cle-stimulating hormone: �3 mIU/mL (0.1-�1.5 mIU/mL), estradiol:
13 pg/mL (7.6-4�8 pg/mL), thyroid-stimulating hormone: 1.8 µIU/mL
(0.�7-4.� µIU/mL), free thyroid hormone 4: 13.7 pmol/L (1�-
�� pmol/L), cortisol: �07 nmol/L (64-536 nmol/L), adrenocorti-
cotropic hormone: ��.� pg/mL (7.�-63.3 pg/mL), Na: 146 mmol/L
(13�-146 mmol/L), K: 4.� mmol/L (3.5-5.1 mmol/L), Ca: �.� mg/dL
(8.8-10.6 mg/dL), P: 4.7 mg/dL (�.5-4.5 mg/dL), and parathormone:
38 pg/mL (15-65 pg/mL). Elevated serum GH levels (serum GH level
of minimum 1.� ng/mL) during an oral glucose suppression test with
75 g of glucose confirmed the diagnosis of acromegaly (Table 1). 
Medical nutrition therapy and exercises were started for glycemic
control. For tumor localization, contrast-enhanced MRI of the sella
with dynamic images was performed, and the sella was normal
and no adenoma or pituitary enlargement was seen on MRI 
(Figure �). Subsequently, for the ectopic source of GH secretion lo-
calization, contrast-enhanced computed tomography (CT) scans of
the chest, paranasal sinus, abdomen, and pelvis were performed,
which were all normal. Thyroid ultrasonography and bilateral
mammography were normal. Serum calcitonin level was also nor-
mal. We decided to perform an octreotide scan for carcinoid tu-
mors. However, the patient did not attend the polyclinic
appointment and the octreotide scan could not be performed. On
April �013, two years later, she was admitted to our outpatient clinic
again with her previous complaints. Serum GH level was � ng/mL
and IGF-1 level was 44� ng/mL. An oral glucose suppression test
with 75 g of glucose was performed again and the GH level was
not suppressed below 1 ng/mL (decreased to 1.� ng/mL) (Table 1).

The patient again underwent dynamic pituitary MRI; however, no
adenoma was seen. Contrast-enhanced CT scans of the chest, ab-
domen, and pelvis were performed to determine whether an ectopic
source of GHRH or GH existed. However, all scans were normal. A
68Ga-DOTANOC [(68)Gallium-DOTA, 1-Nal(3)-octreotide] positron
emission tomography (PET) scan for carcinoid tumors was per-
formed, but it did not show any ectopic uptake. Gastroduo-
denoscopy and colonoscopy findings were also normal. Plasma
GHRH could not be measured because of a technical failure. Next,
a decision to explore the pituitary gland was taken. However, the
patient refused to undergo transsphenoidal surgery. The follow-up
of the patient with medical treatment with lanreotide was decided
because of mild increase of IGF-1 and GH levels and the patient was
clinically stable with mild symptoms. The treatment with long-acting
lanreotide 60 mg per month was initiated, which resulted in symp-
tomatic improvement. After three months of therapy, further regres-
sion of the acromegaly symptoms and normalization of serum GH
and IGF-1 levels of 0.5 ng/mL and 170 ng/mL, respectively, were ob-
served. At the end of eight months of follow-up, serum IGF-1 and GH
levels were 170 ng/mL and 0.5 ng/mL, respectively.

Discussion

Acromegaly is caused in over �5% of patients by a GH-secreting pi-
tuitary tumor. Pituitary enlargement with the absence of a detectable
tumor is strongly suggestive of acromegaly secondary to ectopic
GHRH secretion. Therefore, if the MRI is normal, abdominal and chest
imaging should be performed to check for an ectopic focus of hor-
mone secretion (11). Serum GHRH is the only specific marker for ec-
topic acromegaly, and if a clear pituitary adenoma is not seen on
MRI, GHRH measurement should be performed if possible (1�). Chro-
mogranin A (CgA) level may be measured, but as CgA was thought
as a prognostic tumor marker for patients with an established diag-
nosis to assess treatment response, it is not recommended as a di-
agnostic marker for neuroendocrine tumors such as carcinoids. We
did not prefer to measure the CgA level (13,14). PET/CT scans with
68Ga-DOTANOC are highly sensitive and specific and increasingly
used for detecting neuroendocrine tumors. Catheterization studies to
demonstrate an arteriovenous gradient of either GH or GHRH in the
tumor region are suggested if all these investigations fail (1�). In this
case, we could not measure GHRH and perform catheterization be-

Figure 1: (A) Acromegalic face and (B) acral enlargement.



cause of a technical failure. The ectopic source is mostly excluded
with a 68Ga-DOTANOC PET scan and other imaging methods.
Acromegaly secondary to a very small pituitary microadenoma not
visualized on pituitary MRI is rare. Doppman et al. (15) described
three patients with acromegaly who did not show any ectopic up-
take and in whom MRI could not demonstrate pituitary adenomas.
All three patients underwent pituitary exploration and the adeno-
mas were identified at surgery (resected adenoma sizes: 6, 7, and
10 mm). Daud et al. (16) reported a patient with acromegaly who did
not have imaging evidence of a pituitary adenoma with contrast-
enhanced MRI. A �-mm adenoma was later discovered at surgery
and was successfully removed. Lonser et al. (17) reported a series of
six patients with acromegaly in whom MRI failed to detect pituitary
adenomas and who also lacked an ectopic source. However, on pi-
tuitary exploration, microadenomas were detected in all cases.
Khandelwal et al. (4) reported a case of acromegaly in which im-
aging with conventional MRI, followed by a second, fine-cut MRI with
special volumetric interpolated breath-hold examination sequences,
failed to reveal a pituitary adenoma. However, on surgical explo-
ration, a pituitary adenoma infiltrating the dura was identified and
removed. An ectopic source of GH/GHRH was also ruled out.
Pituitary exploration was one of the treatment options in our patient.

However, in this condition, surgery should be followed by catheteri-
zation. Our patient was not desirous for surgery and because of the
technical failure to measure GHRH, mild symptoms of the patient,
and mildly elevated serum GH and IGF-1 levels, following up the pa-
tient with long-acting somatostatin analog therapy was decided. An
effective treatment and suppression were provided.
In the medical treatment of acromegaly, somatostatin analogs are
the first option. High numbers of somatostatin receptors are ex-
pressed on most tumor cells, especially growth hormone-secreting
pituitary adenomas and most neuroendocrine tumors (18,1�). So-
matostatin analogs can slow the growth of these tumors by binding
to specific cell surface receptors. The activation of somatostatin re-
ceptors induces apoptosis and cell cycle arrest primarily because of
the regulation of mitogen-activated protein kinase and phosphoty-
rosine phosphatase activities. Moreover, somatostatin analogs indi-
rectly reduce tumor growth by inhibiting tumor angiogenesis and
growth factor secretion in somatostatin receptor-negative tumors (�0).
Cabergoline may be preferred as the first treatment of choice in
the management of mild acromegaly. In a meta-analysis of 15
studies of cabergoline therapy in acromegaly, normal serum IGF-1
levels were achieved in 51 of 14� patients (34%) (�1). In our patient,
lanreotide 60 mg was used, but cabergoline might be preferred
as an initial therapy.
Currently, there is no consensus for the treatment of patients with
acromegaly and negative pituitary imaging (��). For several
years, small ectopic carcinoid tumors could not be detected with
available imaging methods. Therefore, because of the risks of un-
necessary pituitary surgery, following up patients with somato-
statin analog therapy may be an option for patients with mild
disease.

AAuutthhoorrsshhiipp  CCoonnttrriibbuuttiioonnss
Concept: Hüseyin Demirci, Işılay Kalan Sarı, Design: Hüseyin
Demirci, Data Collection or Processing: Işılay Kalan Sarı, Şenay
Arıkan Durmaz, Analysis or Interpretation: Işılay Kalan Sarı, Litera-
ture Search: Işılay Kalan Sarı, Hüseyin Demirci, Writing: Işılay Kalan
Sarı, Şenay Arıkan Durmaz.
Conflict of Interest: No conflict of interest was declared by the au-
thors.
Financial Disclosure: The authors declared that this study received
no financial support.

References
1. Holdaway IM, Rajasoorya C. Epidemiology of acromegaly. Pituitary.

1���;�:��-41.
�. Hong JW, Ku CR, Kim SH, Lee EJ. Characteristics of acromegaly in

Korea with a literature review. Endocrinol Metab (Seoul). �013;�8:164-
168.

3. Chanson P, Salenave S. Acromegaly. Orphanet J Rare Dis. �008;3:17. 
4. Khandelwal D, Khadgawat R, Mukund A, Suri A. Acromegaly with no

pituitary adenoma and no evidence of ectopic source. Indian J En-
docrinol Metab. �011;15:S�50-�5�.

5. Rojo Álvaro J, Pineda Arribas JJ, Anda Apiñániz E, Pérez García L,
Lafita Tejedor J, Forga Llenas L. [Ectopic acromegaly due to a
bronchial carcinoid]. An Sist Sanit Navar. �013;36:563-567. 

6. Faglia G, Arosio M, Bazzoni N. Ectopic acromegaly. Endocrinol Metab
Clin North Am. 1���;�1:575-5�5.

Kalan Sarı et al. Turk J Endocrinol Metab
Acromegaly with No Adenoma or Ectopic Source �017;�1:��-�5

�4

Time (min) Glucose (mg/dL) GH (ng/mL)

0 �� 1.6

30 161 1.�

60 �17 3

�0 175 5.5

1�0 1�3 4.1

Table 1. Oral glucose tolerance test results.

Figure 2: The pituitary MRI of patient.



Turk J Endocrinol Metab Kalan Sarı et al.
�017;�1:��-�5 Acromegaly with No Adenoma or Ectopic Source �5

7. Melmed S. Extrapituitary acromegaly. Endocrinol Metab Clin North
Am. 1��1;�0:507-518.

8. Sano T, Asa SL, Kovacs K. Growth hormone-releasing hormone-pro-
ducing tumors: clinical, biochemical, and morphological manifesta-
tions. Endocr Rev. 1��8;�:357-373.

�. Doga M, Bonadonna S, Burattin A, Giustina A. Ectopic secretion of
growth hormone-releasing hormone (GHRH) in neuroendocrine tu-
mors: relevant clinical aspects. Ann Oncol. �001;1�:8�-�4.

10. Boix E, Picó A, Pinedo R, Aranda I, Kovacs K. Ectopic growth hormone-
releasing hormone secretion by thymic carcinoid tumour. Clin En-
docrinol (Oxf). �00�;57:131-134.

11. Chanson P, Salenave S, Droumaguet C, Cazabat L, Galland F, Young
J. Rare causes of acromegaly. In: Wass JA, ed. Acromegaly: A Hand-
book of History, Current Therapy and Future Prospects (1st ed). Bris-
tol, UK: Bioscientifica Ltd; �00�:70-�8. 

1�. Melmed S. Medical progress: acromegaly. N Engl J Med.
�006;355:�558-�573.

13. O’Toole D, Grossman A, Gross D, Delle Fave G, Barkmanova J,
O’Connor J, Pape UF, Plöckinger U; Mallorca Consensus Conference
participants; European Neuroendocrine Tumor Society. ENETS Con-
sensus Guidelines for the Standards of Care in Neuroendocrine Tu-
mors: biochemical markers. Neuroendocrinology. �00�;�0:1�4-
�0�. 

14. Modlin IM, Gustafsson BI, Moss SF, Pavel M, Tsolakis AV, Kidd M.
Chromogranin A--biological function and clinical utility in neuro en-
docrine tumor disease. Ann Surg Oncol. �010;17:�4�7-�443.

15. Doppman JL, Miller DL, Patronas NJ, Oldfield EH, Merriam GR, Frank
SJ, Flack MR, Weintraub BD, Gorden P. The diagnosis of acromegaly:
value of inferior petrosal sinus sampling. AJR Am J Roentgenol.
1��0;154:1075-1077. 

16. Daud S, Hamrahian AH, Weil RJ, Hamaty M, Prayson RA, Olansky L.
Acromegaly with negative pituitary MRI and no evidence of ectopic
source: the role of transphenoidal pituitary exploration? Pituitary.
�011;14:414-417.

17. Lonser RR, Kindzelski BA, Mehta GU, Jane JA Jr, Oldfield EH.
Acromegaly without imaging evidence of pituitary adenoma. J Clin
Endocrinol Metab. �010;�5:41��-41�6. 

18. Lamberts SW. The role of somatostatin in the regulation of anterior
pituitary hormone secretion and the use of its analogs in the treat-
ment of human pituitary tumors. Endocr Rev. 1�88;�:417-436.

1�. Lamberts SW, Krenning EP, Reubi JC. The role of somatostatin and its
analogs in the diagnosis and treatment of tumors. Endocr Rev.
1��1;1�:450-48�.

�0. Florio T. Molecular mechanisms of the antiproliferative activity of so-
matostatin receptors (SSTRs) in neuroendocrine tumors. Front Biosci.
�008;13:8��-840.

�1. Sandret L, Maison P, Chanson P. Place of cabergoline in acromegaly:
a meta-analysis. J Clin Endocrinol Metab. �011;�6:13�7-1335.

��. Melmed S, Colao A, Barkan A, Molitch M, Grossman AB, Kleinberg D,
Clemmons D, Chanson P, Laws E, Schlechte J, Vance ML, Ho K; Giustina
A; Acromegaly Consensus Group. Guidelines for acromegaly man-
agement: an update. J Clin Endocrinol Metab. �00�;�4:150�-1517.

View publication stats

https://www.researchgate.net/publication/320063036

