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Abstract 
Introduction: The Carney complex (CC) is an autosomal dominant syn-
drome, characterized by multiple endocrine neoplasms, pigmented skin le-
sions, endocrine hyper-activity and myxomas. Case study: C. E., 71 years old, 
was addressed to our center in August 1994, following the finding of a sellar 
enlargement in a skull radiography performed after an accident. A pituitary 
tomography showed the presence of a lesion extended up to the optic chiasm, 
a macroadenoma that was treated with transsphenoidal endoscopic surgery. 
A histological diagnosis of a “GH secreting macroadenoma” was performed. 
An echocardiographic study highlighted an atrial isolated myxoma that was 
subsequently removed. A contrast-enhanced abdominal magnetic resonance 
imaging (MRI) excluded adrenal lesions. In 2001, in relation to relapse of 
Acromegaly, the patient started therapy with somatostatin analogues which 
was replaced, in 2008, by Pegvisomant to obtain biochemical control of the 
disease. Conclusions: At the time of initial screening, it is important not to 
underestimate the possibility that certain clinical features fall within the con-
text of more complex syndromes. The knowledge of how Acromegaly 
presents itself in relation to CC and its associated characteristics such as car-
diac myxoma or typical skin lesions, will help clinicians to timely diagnose 
this rare disease and treat it appropriately. 
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1. Introduction 
Carney Complex (CC) was described by Carney for the first time in 1985. CC is 
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also known as NAME (Nevi, Atrial myxomas, Myxoid neurofibromas and Ephe-
lides) or LAMB (Lentigines, Atrial myxomas, Mucocutaneous myxomas, Blue 
nevi), and is a rare autosomal dominant disease characterized by pigmented skin 
lesions in typical locations (lips, conjunctiva, genital mucosa) and neoplastic 
manifestations of the endocrine system and other organs (myxomas and 
schwannomas). 

The most common endocrine manifestations include Primary Pigmented 
Nodular Adrenocortical Disease (PPNAD), a rare cause of ACTH-independent 
Cushing’s syndrome; Large-Cell Calcifying Sertoli Cell Tumor (LCCSCT), a rare 
testicular tumor; GH- or prolactin-secreting pituitary adenomas; benign or ma-
lignant thyroid nodules [1] [2] [3]. 

In approximately half (40.7%) of the known Carney Complex patients, the 
tumor suppressor gene PRKAR1A, coding for the regulatory subunit type 
1-alpha of protein kinase A, showed mutations at the 17q22-24 locus. 

Inactivating mutations of PRKAR1A in CC lead to a loss-of-function of the 
regulatory subunits, therefore to constitutive activation of the cyclic adenosine 
3’,5’-monophosphate (cAMP)/protein kinase A (PKA) signaling pathway, which 
results in both proliferative and secretory over activities in endocrine cells. 

Another locus, at chromosome 2p16, is sometimes involved in the molecular 
pathogenesis of Carney Complex tumors, as demonstrated by the multiple ge-
netic changes that could occur to it, including non-sense substitutions of single 
bases, small (<15 bp) deletions/insertions, combined rearrangements, and large 
deletions that affect most exons and sometimes the entire gene locus. More re-
cently, other mutations have also been described, including defects of the 
PRKACA and PKRAC genes [4] [5] [6]. 

Because of the remarkable genetic heterogeneity, it is recommended to use 
uniform diagnostic criteria [Table 1], with the diagnosis being based on the 
presence of two or more major clinical criteria. If the patient shows a germinal 
mutation of PRKAR1A and/or a CC affected first-degree relative, a single clini-
cal manifestation suffices to establish the diagnosis [2]. 

The knowledge of how Acromegaly presents itself in relation to CC and its 
associated characteristics such as cardiac myxoma or typical skin lesions, will 
help clinicians to timely diagnose this rare disease and treat it appropriately. 

2. Case Study 

C. E., 71 years old, was addressed to our center in August 1994, following the 
finding of a sellar enlargement in a skull radiography performed after an acci-
dent. The patient traced the onset of his symptomatology to 1991, when he no-
ticed an increase in the shoe size, visual impairment in the left eye and hyperhi-
drosis. The physical examination revealed several cutaneous myxomas [Figure 
1] on the chest and an ultrasound investigation of the neck demonstrated multi 
nodular goiter. 

A pituitary tomography showed a lesion extended up to the optic chiasm, 
suggestive of a pituitary macroadenoma [Figure 2]. 
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Table 1. Diagnostic criteria for CC Stratakis et al.2 

Major Criteria 

1) Spotty skin pigmentation with a typical distribution (lips, conjunctiva and inner or outer canthi, 
vagina or penile membranes)a 

2) Myxomas (cutaneous and mucosal)a 

3) Cardiac myxomaa 

4) Breast myxomatosisa or fat-suppressed MRI findings suggestive of this diagnosis 

5) PPNADa or a paradoxical positive response of urinary glucocorticosteroids to dexamethasone 
administration during Liddle’s test 

6) Acromegaly due to GH-producting adenomaa 

7) LCCSCTa or characteristic calcification on testicular ultrasonography 

8) Thyroid carcinoma or multiple, hypoechoic nodules on thyroid ultrasonography, in a young 
patient 

9) Psammomatous melanotic schwannomasa 

10) Blue nevus, epithelioid blue nevus (multiple)a 

11) Breast ductal adenoma (multiple)a 

12) Osteochondromyxomaa 

Supplemental criteria: 1) Affected first-degree relative; 2) Inactivating mutation of the PRKAR1A 
gene. a. Histological confirmation required. 

 

 
Figure 1. Cutaneous myxomas. 

 
Biochemical and hormonal evaluations demonstrated high values of blood 

GH concentrations (40 ng/ml). A transsphenoidal endoscopic surgery was then 
performed in August 1996. The postoperative period was complicated by a 
severe dyspnea attributed to obstructive macroglossia. The histologic examina-
tion led to the diagnosis of “GH-secreting pituitary macroadenoma”. 

Echocardiographic controls, performed to evaluate the acromegalic comor-
bidity, highlighted an atrial isolated myxoma, subsequently surgically removed 
in October 1999 [Figure 3]. 
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Figure 2. Pituitary macroadenoma. 

 

 
Figure 3. Atrial isolated myxoma. 

 
An ultrasound and a contrast-enhanced abdominal magnetic resonance im-

aging (MRI) excluded the presence of adrenal lesions. 
In 2001, due to relapse of Acromegaly, the patient started therapy with soma-

tostatin analogues (SMS), which was replaced, in 2008, with Pegvisomant in or-
der to obtain the biochemical control of the disease. 

In 2008, the patient underwent a pituitary MRI that did not show con-
trast-enhanced areas referable to acromegalic disease recurrence. 

Following the worsening of drowsiness, snoring and anxiety, with consequent 
decline in quality of life, the patient underwent a cardio-respiratory monitoring 
which revealed a severe obstructive sleep apnea syndrome (OSAS). The ap-
nea-hypopnea index (AHI) was 38.4 (n.v. < 5). Therefore C-PAP therapy was 
prescribed but the patient was not compliant. He died in 2017 due to a pulmo-
nary embolism. 

As for the familiar history, it was also to be taken into account that the pa-
tient, at the time of the diagnosis, had two children (a 25 years old female and a 
30 years old male) and three grandchildren in the infant age. 

3. Discussion 
In the literature, there are 750 known patients with CC, including Caucasians, 

https://doi.org/10.4236/crcm.2020.92010


D. Costa et al. 
 

 

DOI: 10.4236/crcm.2020.92010 63 Case Reports in Clinical Medicine 
 

African Americans, and Asians from all continents. Approximately 70% of CC 
cases had an affected relative, whereas the remaining 30% carried a de novo 
germline mutation [3]. There is a significant variability in clinical manifestations 
of the disease, also among members of the same family, which could lead to 
different diagnoses, although we are in the presence of the same pathology. 
Therefore, a genetic study and/or a prolonged follow-up is highly recommended 
in family members. 

Our patient presented 4 major criteria for the diagnosis of Carney Complex: 
cutaneous myxoma, cardiac myxoma, GH pituitary macroadenoma, multinodu-
lar goiter. 

However, it should be noted that he did not show any signs of PPNAD (which 
occurs in 25% of patients) and that the diagnosis was performed at an older age 
than the average described in literature. Moreover, the single cardiac myxoma 
did not occur again after surgery. The genetic origin of the complex could not be 
definitively determined, because the patient and his family refused to undergo 
the genetic test. 

For more than 20 years, we have performed careful clinical, imaging and bio-
chemical screenings of all his first- and second-degree relatives and we have not 
obtained pathological data. In the light of the above, our patient seems to be 
considered “a sporadic case”. 

However, the late onset of the disease in our patient could lead, in the future, 
to the appearance of some manifestations in his relatives. 

In view of the recent discovery of mutations in the PRKAR1A gene, genetic 
screening should be recommended to our patient and his relatives, as well as an 
estimate of penetrance of the mutation would be desirable. 

In reference to acromegaly within the more complex framework of CC, its 
progression is generally slower. The incidence of GH-secreting pituitary tumors 
has been estimated to be less than 15%, although 80% of cases have asympto-
matic increases in GH and IGF1 levels [7]. 

This is likely due to a certain degree of somatotroph hyperplasia which sug-
gests that PRKAR1A mutations may lead to GH hyperplasia, which in turn may 
sometimes result, albeit not systematically, in the development of a GH-secreting 
micro or macro adenoma [8]. 

Less is known about the efficacy of medical treatment of acromegaly in the 
setting of CC. Previous work suggested that when the cAMP signaling pathway 
was overactivated in somatotroph tumors, through mutation of the gsp onco-
gene, a greater inhibition of the GH secretion was observed under octreotide, as 
compared to non-mutated tumors [9] [10]. In CC, a roughly similar molecular 
mechanism is likely to occur as the PRKAR1A mutation ultimately leads to a 
sustained activation of both c-AMP response element-binding protein (CREB) 
and gene transcription. However, in our patient, comparison of complications 
and resistance to SMS occurred, suggesting that other mechanisms may influ-
ence this therapeutic effect. 

Hypersecretion of prolactin, albeit mild, appears to be frequent in Carney 
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Complex patients and may be associated with high levels of IGF-I in some, but 
not all, patients [11]. 

Conversely, among the most frequent endocrine tumors, PPNAD occurs in 
26% of patients [1] [12] [13]. This value, however, significantly underestimates 
the real incidence of PPNAD among Carney’s patients: a biochemical screening 
performed by dexamethasone stimulation tests revealed the presence of a greater 
number of patients with subclinical, atypical or sporadic PPNAD. In addition, 
histologic evidence of PPNAD was found in almost all patients with the complex 
who underwent autopsy [12] [13]. The choice treatment for PPNAD is bilateral 
adrenalectomy in order to prevent the devastating long-term effects of hypercor-
tisolism [14]. 

The finding of thyroid nodules is a very common one in the Carney complex, 
which includes a spectrum of abnormalities ranging from follicular hyperplasia 
and/or cystic changes to carcinoma. Ultrasound is useful for the diagnosis and 
clinical follow-up of these lesions, which are commonly reported as hypoechoic 
lesions [15]. 

Finally, even if not present in this case, we recall the rare large calcified Sertoli 
cell tumor, often multicenter and bilateral [16]. 

Awareness of CC in urology is important because of the risk of developing 
testicular and infertility tumors, which makes the transmission of the disease 
statistically less likely through affected males [17]. 

The clinical and biochemical screening for the Carney Complex remains the 
gold standard for diagnosis. The genetic study, at the time, couldn’t be used for 
the diagnosis considering the genetic heterogeneity and the ongoing study of 
new mutated genes, but it could be used for screening in families in which the 
mutated genes are known. In relation to the clinical complexity, the patient with 
Carney Complex, once the diagnosis is established, must annually undergo an 
ultrasound evaluation of the heart, thyroid, abdomen and gonads, as well as 
hormonal assays for assessing the hypothalamic-pituitary-adrenal-gonads axis. 

4. Conclusions 
We decided to publish this case to point out that the context of endocrinological 
clinical features (or pathologies) is fundamental, at least in the initial screening, 
does not underestimate the possibility of more complex syndromes. 

This case report is noteworthy for the clinical features (age of onset and diag-
nosis, acromegaly resistant to different treatments, absence of PPNAD and tes-
ticular tumors and infertility) within the CC but also for the reason that the pa-
tient and his relatives were followed for a long time by the same endocrinologist. 

After 20 years of observation, the patient did not present other significant 
pathologies, neither progression of comorbidities of acromegaly nor recurrence 
of myxoma. The observation of the relatives (1 son and 1 daughter and 3 grand-
children) allowed excluding CC. 

Failure to carry out the genetic study is a gap, but it will be our commitment 
to insist again on family members. 
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