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Abstract

Acromegaly is associated with increased growth hormone (GH) and insulin-like growth factor-I (IGF-I) secretion which may support
tumour development and growth.

A 68-year-old woman was diagnosed with acromegaly due to typical clinical and hormonal characteristics. While contrast-enhanced MRI
at diagnosis did not reveal a pituitary adenoma, a 5-mm lesion was identified on repeat scanning 13 months later. Abdominal and chest CT
showed tumours of the stomach, right adrenal gland, and right lung. The CT also showed a hypodense lesion in the liver and heteroge-
neous echostructure of the thyroid gland with left lobe solid-cystic tumour. Somatostatin receptor scintigraphy revealed increased tracer
accumulation in the right thyroid lobe. No tracer accumulation was noted at the location of the other tumours. The resected stomach,
adrenal, chest, and thyroid lesions did not show GH secretion. The patient refused pituitary surgery, and her acromegaly is currently
well-controlled with somatostatin analogue therapy. A CT scan 19 months later revealed a contrast-enhancing left kidney tumour that
was a Gl-grade clear cell carcinoma. Four years after the acromegaly diagnosis multiple myeloma were diagnosed with secondary renal
amyloidosis. Genetic screening for a paraganglioma gene panel, AIZ MEN1, and CDKN1B mutations were negative. A next-generation
cancer panel containing 94 cancer genes did not identify any possible unifying gene abnormality in her germline DNA.

Coexistence of acromegaly and numerous other tumours suggests a common aetiology of these disorders. However, no genetic abnormal-

ity could be identified with the tests that have been performed. (Endokrynol Pol 2019; 70 (2): 213-218)
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Introduction

Acromegaly is a rare disease caused by hypersecretion
of growth hormone (GH) and its peripheral mediator
insulin-like growth factor I (IGF-I). The most common
cause is a pituitary adenoma, a monoclonal tumour,
which occurs sporadically or, rarely, in a familial setting
[1]. In approximately 1% of all cases the root cause is
ectopic secretion of GHRH. A few cases of GH secretion
by non-Hodgkin’s lymphomas, and neuroendocrine
tumours have been described in the literature [2, 3].
Excess GH results in enlargement of soft tissues, hands,
and feet and causes prominent forehead, jaw, and nose.
Acromegaly can be a part of rare syndromes coexisting
with other endocrine tumours (MEN1, MEN4, Carney
complex, McCune-Albright, SDHx-related pituitary
adenoma) or be present as a part of familial isolated

pituitary adenoma (FIPA) syndrome. In addition to
the classical signs, symptoms, and complications of
acromegaly, the possibility of an increased risk of
benign and malignant neoplasms has been raised [4].
The objective of our report was to study the genetic
background of a patient with acromegaly accompanied
by other neoplasms.

Case report

We present a female patient suffering from acromegaly
and with multiple tumours (Fig. 1). Acromegaly was
diagnosed at the age of 68 years based on the typical
clinical picture (facial appearance, gradual increase in
shoe and glove size, necessity of ring enlargement) and
biochemical investigations [IGF-1586 ng/mL (age-related
normal range: 68-200), oral glucose tolerance test GH
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Figure 1. Patient with acromegaly and multiple neoplasms
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Figure 2. Stomach tumour (5.0 X 4.2 X 3.97 cm), left adrenal
gland tumour (2.5 X 3.7 X 3.4 cm)

nadir 1.96 ng/mL]. However, contrast-enhanced MRI at
diagnosis did not reveal a pituitary adenoma. The rest
of the pituitary function was normal. In addition, the
patient suffered from type 2 diabetes, hypertension,
osteoarthritis, nephrolithiasis, gallbladder polyps, and
a hepatic cyst. Her corrected serum calcium, urinary
calcium, and parathormone levels were normal. There
was no family history of pituitary or other endocrine
or non-endocrine tumours. She was operated for a me-
dulla oblongata tumour at the age of 49 years.
Because no tumour was shown on pituitary MRI,
we started to search for an ectopic source of GHRH
or GH. At first, we performed abdominal and chest
CT, which revealed multiple tumours: stomach
(5.0 X 4.2 X 3.97 cm), left adrenal gland (2.5 X 3.7 X 3.4
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Figure 3. Right lung tumour (2.3 X 2.33 X 2.21 cm)

cm) (Fig. 2), right lung (2.3 X 2.33 x 2.21 cm) (Fig. 3),
and a hypodense 1.6-cm lesion in segment IVb of the
liver. The gastric tumour was located at the border of
the gastric cardia and corpus, invading the stomach
wall. The solid left adrenal lesion had different contrast
enhancement characteristics, suggesting that it was not
a metastasis from the stomach tumour. Investigations
towards hypercortisolism (dexamethasone suppres-
sion test) or a phaeochromocytoma (repeated urinary
metanephrines) were negative. She had normal blood
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Table 1. Histopathology results

Organ Histology
Stomach  Gastrointestinal stromal tumour (GIST)
Vimentin, CD34, CD 117 (+++)
Ki67: (+) < 0.5% of cells
Desmin, SMA (), Mitosis 0.50 HPV
Liver Chronic reactive hepatitis without cirrhosis and
neoplasm
Masson trichrome (-), silver reticulin staining ()
Ferrum (=)
Thyroid Thyroid follicular adenoma, CgA (-), Calcitonin ()
Adrenal  Adrenal cortical adenoma
gland  \elan A, CDS, Calretinin (++)
S-100, Inhibin (-)
Lung Adenocarcinoma, non-microcellular carcinoma (G2) with
no lymphatic node metastases (pT1B No Mx Ro Lo)
Kidney Clear cell renal cell carcinoma (CCRCC), G1

IgG (+), IgA (), IgM (+), IgKappa (+), IgLambda (+)
PAS (+), Mallory’s trichrome stain (+), Congo red (+)

pressure. Thyroid ultrasound showed heterogene-
ous echostructure in general, right lobe enlargement,
and a left lobe solid-cystic focus of 2.6 cm in diameter.
Fine-needle aspiration showed Bethesda III grade cells,
which were negative for chromogranin and calcitonin.
Serum calcitonin level was normal (< 2 pg/mL). So-
matostatin receptor scintigraphy showed increased
tracer accumulation in the right thyroid lobe, while no
tracer accumulation was noticed in the lesions in the
lung and stomach. A few months after the diagnosis of
acromegaly, somatostatin analogue therapy (octreotide
LAR 30 mg monthly) was started. Partial stomach and
left liver lobe resections were performed. Histopatho-
logical examination revealed a gastrointestinal stromal
tumour (GIST) and chronic reactive hepatitis without
cirrhosis and neoplasm (Tab. I). Thyroid surgery (three
months later) and left adrenalectomy (seven months
later) were performed showing thyroid follicular ad-
enoma and an adrenal cortical adenoma (Tab. I). Three
plasma samples were studied for GHRH: the first at
the time of the diagnosis of acromegaly — before so-
matostatin analogue therapy, the second after the GIST
resection while on somatostatin analogue therapy, and
the third after thyroid surgery. In all three samples
GHRH levels were low normal. Moreover, we did not
observe an overall enlargement of pituitary gland on
the pituitary MRI, typical for ectopic source of GHRH.
A repeat pituitary MRI 13 months after the diagnosis
of acromegaly showed a 5-mm mixed-signal anterior
pituitary lesion on T2-weighted images, which was
hypodense after contrast infusion, corresponding to
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Figure 4. Left kidney tumour (1.72 X 1.62 X 2.0 cm)

a microadenoma. Revision of first MRI could actu-
ally identify this lesion. The patient declined pituitary
surgery; she was well-controlled with somatostatin
analogue (morning random GH: 0.99 ng/mL, IGF-I:
207 ng/mL). She had a screening, which was normal.
On a second chest CT one year after the acromegaly
diagnosis, progression of right lung tumour was noted
from2.3 X 2.3 X 2.21 cm to 3.1 X 2.5 X 2.7 with irregular
borders, non-homogenous density, communicating
with the pleura, with enlarged lymphatic nodes up to
1.6 X 1.1 cm located in the mediastinum. Right upper
lung lobe resection and mediastinal lymphadenectomy
were performed showing pulmonary adenocarcinoma
with normal lymph nodes (Tab. I). The patient was
a non-smoker. Bone scintigraphy showed no evidence
of metastases. An abdominal CT 19 months after the
acromegaly diagnosis revealed a 1.7 X 1.6 X 2.0 cm left
kidney tumour (Fig. 4); revision of first abdominal CT
suggested no significant progression between these
two scans. The patient refused kidney surgery, but
a scan a year later showed progression (2.3 X 2.1 X 2.5
cm), and nephrectomy identified a clear cell carcinoma
(Tab. I). At the same time, nephrotic syndrome was di-
agnosed based on the clinical picture (ankle oedema),
proteinuria and low total protein, low albumin and high
cholesterol levels. Two years later she was again hospi-
talised due to increasing oedema and deterioration of
renal parameters. Multiple myeloma with secondary
renal amyloidosis was diagnosed. The diagnosis was
confirmed by histopathological examination of the
removed kidney, bone marrow aspirate, and serum
analysis (positive immunofixation of plasma protein,
abnormal kappa/lambda ratio). The patient underwent
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chemotherapy with bortezomib and dexamethasone.
Due to a significant deterioration of the clinical condi-
tion and results of laboratory tests, which indicated a se-
vere nephrotic syndrome, haemodialysis was initiated
and chemotherapy was changed to second-line therapy
with melphalan and prednisone. Currently she is feel-
ing very well. The chemotherapy and haemodialysis
are being continued with good tolerance.

Due to the various elements of her diagnosis, she
underwent genetic testing. She was negative for a para-
ganglioma gene panel (SDHA, SDHB, SDHC, SDHD,
SDHAF2,RET, VHL, MAX,and TMEM127) as well as for
AIP, MEN1, and CDKN1B mutations. Neurofibromato-
sis was ruled out based on clinical findings (lack of typi-
cal skin lesions, which have usually 100% penetrance in
patients with NF1 mutations). Next-generation cancer
panel containing 94 cancer genes (Illumina TruSight
Cancer panel), following the workflow used previ-
ously assessing 68 genes [5], was applied to identify
germline mutation explaining the multiple tumours
in this patient. This did not reveal any variants classed
as pathogenic.

Discussion

The patient had multiple tumours, but her disease does
not fulfil any of the known tumour syndrome criteria.
It has been suggested that patients with acromegaly
may have an increased risk of developing malignant
tumours, especially colorectal cancer, but also breast,
thyroid, prostate, and hematopoietic cancers [6-11].
Orme et al. showed that increased mortality rates
from colon cancer and malignant disease were as-
sociated with higher post-treatment GH level [12].
Baris et al. showed that the incidence of renal can-
cer was three times greater in acromegalic patients
[13]. The increased risk for developing malignant
tumours of the urinary system was also confirmed by
Kaupinnen-Makelin et al., but only within the period
of five years from the diagnosis of acromegaly [14].
Regarding haematological malignancies such as lym-
phoma, multiple myeloma, and leukaemia, only case
reports describe association with acromegaly [15, 16].
On the other hand, a lower odds ratio of developing
neoplasms was suggested by a review [9]. Some of
the studies, based on retrospective multicentre cohort
studies, did not demonstrate a higher cancer incidence
[17, 18], but these older data could be confounded by
the fact that patients had premature deaths due to
cardiovascular disease [19].

Our patient presented with acromegaly associated
with GIST, clear cell renal cell carcinoma, lung adenocar-
cinoma, adrenal adenoma, thyroid follicular adenoma,
medulla oblongata tumour, and multiple myeloma.
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She was tested for a paraganglioma panel due to
her GIST and acromegaly because SDH genes can cause
both GIST and pituitary adenomas [20-23], and because
VHL can be associated with renal cell carcinoma and
CNS lesions [24] and rarely with pituitary adenoma
[25, 26]. She was tested for AIP and MEN]1, although
her presentation was not suggestive for either of these
genes (i.e. she did not have young-onset acromegaly,
she had a microadenoma easily controlled with medical
therapy, and she did not present with calcium abnor-
malities).

GISTs can be a part of Carney triad [27], a disease
characterised by the coexistence of three types of
neoplasms, especially in young women: GIST, pulmo-
nary chondroma, and extra-adrenal paraganglioma,
although in most cases the triad is incomplete [28].
There is an increased incidence, however, of pheo-
chromocytoma, oesophageal leiomyoma, and adre-
nocortical adenoma. The gastric lesion is usually the
presenting tumour (75%), followed by the lung lesion
(15%) and the paraganglioma (10%). Twenty per cent
of the patients have non-functioning adrenocortical
adenomas, but non-functioning pheochromocytoma
has also been described [29]. Rarer manifestations
include and oesophageal leiomyomas, breast cancer,
renal cell carcinoma, renal angiomyolipoma, colonic
adenocarcinoma, thyroid adenomas, branchial cleft
cysts, and parathyroid adenoma [28, 29]. Carney triad
occurs as sporadic disease; no familial cases have been
described. The underlying genetic defect remains
unknown [27, 30, 31]. Our patient had four manifesta-
tions compatible with Carney triad: GIST, co-existing
with adrenocortical adenoma, thyroid tumour, and
renal cell carcinoma. GIST with paraganglioma may
occur in Carney-Stratakis syndrome, which is caused
by germline mutations in succinate dehydrogenase
subunits SDHD, SDHC, SDHB [32]. All of them were
excluded in our patient.

MEN4 (multiple endocrine neoplasia 4) is character-
ised by the occurrence of parathyroid and anterior pi-
tuitary tumours in association with tumours of kidney,
adrenals, and reproductive organs due to heterozygous
mutations of cyclin-dependent kinase inhibitor p27
(CDKN1B) [33]. Our patient did not present dysfunction
of the parathyroid gland, but we observed a pituitary
tumour that coexisted with adrenal, kidney, and thyroid
tumour. We therefore tested the patient for this muta-
tion; however, it was not detected.

Acromegaly was also recognised in patients with
neurofibromatosis 1 (NF1) [34], a genetic disorder
characterised by typical skin lesions (multiple cafe au
lait spots, neurofibromas, axillary and groin freckling),
peripheral and central nervous system abnormalities
(neurofibromas, gliomas, cognitive impairment), and
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pheochromocytomas, while GIST can be recognised
in about 1% patients of NF1 [32, 35]. Our patient does
not meet the clinical criteria of NF1.

The association of acromegaly with multiple myelo-
ma has only been described in a few case reports [15,
36, 37]. GH and IGF-I can activate B cell lymphocytes,
and IGF-I receptor is expressed in multiple myeloma
cells [38]. It has been suggested that IGF-I can act as
an autocrine factor promoting growth and survival
in multiple myeloma cell lines [39]. It was suggested
that maintaining low levels of GH and IGF-I may be
important in treating coexistent multiple myeloma
[37]. The coexistence of multiple myeloma with other
tumour types has been reported; out of 589 patients
with multiple myeloma 59 patients had coexisting
primary neoplasms such as colorectal (seven cases),
gynaecological (seven cases), skin (six cases), urothe-
lial (six cases), and prostate (four cases) cancer [40].
Another study indicated bidirectional association
between renal cell carcinoma and multiple myeloma.
These analyses revealed higher relative risk for renal
cell carcinoma in patients with multiple myeloma as
well as higher risk for multiple myeloma in patients
with renal cell carcinoma, compared to the general
population. They suggest shared risk factors for both
of malignancies [41]. Only one case of co-existence of
GIST and multiple myeloma has been reported [42] to
date. In patients with acromegaly the occurrence of
malignant kidney tumours is more frequent compared
to the general population [13]. Hereditary kidney
cancer syndrome accounts for about five per cent of
all kidney cancers, and more than 10 syndromes have
been described [43]. Von Hippel-Lindau disease (VHL)
could be considered in her case due to the kidney can-
cer and the medulla oblongata tumour. VHL mutations
were not detected.

In summary, our patient has an unusual combina-
tion of acromegaly and seven other tumour types,
raising the possibility of a tumour syndrome. She does
not fit any of the known tumour syndromes. Next-gen-
eration whole exome or whole genome sequencing
using germline and tumour sample DNA might fur-
ther help the identification of a tumour-predisposing
genetic alteration. We wonder whether the elevated
IGF-I had a permissive role in the growth of some of
her tumours.
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