American
Journal
of

Case
Reports

Received: 2022.05.31
Accepted: 2022.11.11
Available online: 2022.12.01
Published: 2022.12.27

Authors’ Contribution: ABDEF
Study Design A ABDEF

Data Collection B
Statistical Analysis C DF
Data Interpretation D EF
Manuscript Preparation E BDEFG

Literature Search F
Funds Collection G

Corresponding Author:
Financial support:
Conflict of interest:

e-ISSN 1941-5923
© Am ) Case Rep, 2022; 23: €937404
DOI: 10.12659/AJCR.937404

A 14-Year-Old Saudi Boy with Gynecomastia,
Cushing Syndrome, Large-Cell Calcifying Sertoli
Cell Tumor of the Testis, and Carney Complex

Tahrir Khalf Alruwaili Department of Pediatric Endocrinology, King Fahd Medical City, Riyadh,
Khalid Ibrahim Alkanhal Saudi Arabia

Anas M. AlShoomi

Deemah Ali Almanie

Moaad Hassan Alahmed

Moaad Hassan Alahmed, e-mail: moaazalahmed@hotmail.com
Research Center, King Fahd Medical City
None declared

Patient:

Final Diagnosis:
Symptoms:
Medication:
Clinical Procedure:
Specialty:

Objective:
Background:

Case Report:

Conclusions:

Keywords:

Full-text PDF:

Male, 14-year-old

Carney complex

Gynecomastia ¢ testicular pain
Invasive adrenal venous sampling
Endocrinology and Metabolic

Rare disease

Carney complex (CNC) is a rare multiple neoplasia syndrome with autosomal dominant inheritance. CNC is fre-
quently misdiagnosed owing to its diverse clinical characteristics. We reported the case of a 14-year-old Saudi
boy with a history of gynecomastia, Cushing syndrome, large-cell calcifying Sertoli cell tumor of the testis, and
CNC.

The patient was referred to the pediatric endocrine clinic for evaluation of bilateral slow progressing gyneco-
mastia for 1-year duration. His clinical examination revealed lentigenes, bilateral diffuse breast enlargement
(consistent with Tanner stage Ill), and asymmetrical testicular enlargement, more on the left side. Other sys-
temic examinations were unremarkable. The initial blood workup showed elevated estradiol level with unsup-
pressed cortisol after an overnight 1-mg dexamethasone suppression test. Breast ultrasound (US) confirmed
true gynecomastia. Testicular US revealed microcalcification and the testicular biopsy confirmed diagnoses of
large-cell calcifying Sertoli cell tumor (LCCSCT). A 2-step dexamethasone suppression test showed a paradoxical
rise in serum and urine cortisol levels, which are characteristic for PPNAD. LCCSCT and PPNAD are 2 major cri-
teria fulfilling a diagnosis of CNC. The gene test showed heterozygous mutation in the PRKAR1A gene, which is
diagnostic for CNC. The patient underwent bilateral mastoplasty and was planned for radical left orchiectomy.
Gynecomastia and LCCSCT can be presenting features of CNC, which mandates careful, thorough clinical ex-
amination and tailored investigation to reach a diagnosis.

Carney Complex e Sertoli Cell Tumor
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Background

Carney complex (CNC) is a rare genetic disorder involving mul-
tiple neoplasia syndrome, first described in 1985 [1]. More
than 50% of cases are familial owing to an autosomal domi-
nant inheritance pattern, or appear occasionally as a result of
a de novo genetic defect [2].

The pathogenesis of PPNAD is unclear, but it appears to be
associated with pathogenic variants of the PRKAR 1A gene [3].
CNC is inherited in an autosomal dominant pattern with high
penetrance but a heterogeneous expression [4]. Approximately
one-quarter of cases are due to de novo mutations. There are 2
genetic sites that have been associated with CNC. Inactivating
mutations in the protein kinase A type I-alpha regulatory sub-
unit (PRKAR1A) gene on chromosome 17g22-24 are found in
most CNC patients [5]. A second locus on chromosome 2p16
is also associated with CNC [6]. Cushing syndrome is the most
frequently observed endocrine tumor in CNC, occurring in ap-
proximately 25% of affected individuals. Large-cell calcifying
Sertoli cell tumors (LCCSCTs) are observed in one-third of af-
fected males within the first decade of life and in most adult
males. Up to 75% of individuals with CNC have multiple thy-
roid nodules, most of which are nonfunctioning thyroid follic-
ular adenomas. Clinically evident acromegaly from a growth
hormone (GH)-producing adenoma occurs in approximately
10% of adult patients. Psammomatous melanotic schwanno-
ma (PMS), a rare tumor of the nerve sheath, occurs in an es-
timated 10% of affected individuals. The median age at di-
agnosis is 20 years. The diagnosis of CNC is established in a
proband with 2 or more major diagnostic criteria and/or by
identification of a heterozygous germline pathogenic variant
in PRKAR1A on molecular genetic testing [7,8]. It has been ob-
served that most CNC patients (>80%) have spotty skin pig-
mentation or skin growths, which usually emerge early in life
and can occur anywhere on the body, classically on the muco-
sa, lips, face, and genital region [2]. Nevertheless, the major-
ity of non-cutaneous lesions found in CNC are cardiac myxo-
mas, accounting for over 50% of CNC-related deaths [9-11].

Sertoli cell tumor is a rare subtype of sex cord-stromal tumors
and it contributes to less than 1% of all testicular tumors [12,13].
However, there are 3 subtypes of Sertoli cell tumors: not oth-
erwise specified, and 2 variants (sclerosing Sertoli cell tumors
and LCCSCTs) [13]. LCCSCT is an uncommon variant of Sertoli
cell tumor [14]. LCCSCT is typically described by distinguish-
ing histology: an intratubular growth pattern, with hyaliniza-
tion of the tubular basement membrane and cells arranged in
circumscribed nodules. Large round Sertoli cells with abundant
cytoplasm are characteristic, in addition to massive calcifica-
tions, which are essential for the diagnosis of LCCSCT [14]. To
the best of our knowledge, our case report is the first to de-
scribe LCCSCT in a Saudi boy associated with CNC for which
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conservative treatment was initially provided along with reg-
ular follow-up. Conservative treatment is initially indicated if
there is no sign of distressing malignancy. Physical and ultra-
sonographic examinations are necessary once a year as part of
the follow-up [15]. Aromatase inhibitors can be an efficacious
treatment option for patients with LCCSCT [16], but data from
clinical trials are needed. The present case is comparable to
that of an adolescent who presented with a testicular mass at
age 9 years followed by PPNAD diagnosed at age 22 years [1].

CNC is a rare condition, but over 750 patients have been de-
scribed in different ethnic groups [7]. Given the significant vari-
ability in the clinical manifestations, even within a given fami-
ly, careful clinical evaluation of first-degree family members is
warranted in presumed “sporadic” cases [17]. Familial trans-
mission has been reported more frequently via the affected
mother, suggesting a non-Mendelian inheritance or impaired
male fertility of affected individuals [17]. Early diagnosis allows
vigilant continuing observation of tumors and complications,
thus improving disease prognosis by early treatment. Herein,
we report the case of a 14-year-old boy who had CNC with
large-cell calcifying Sertoli cell tumor (LCCSCT) of the testis and
primary pigmented nodular adrenocortical disease (PPNAD).

Case Report

A 14-year-old boy was referred to our Endocrinology Department
at King Fahd Medical City (KFMC) in 2017 for evaluation of bi-
lateral breast enlargement and hyperprolactinemia. The bilat-
eral breast enlargement was noticed by the family 1 year pri-
or to presentation. It was slowly progressive but not painful,
with no discharge from nipples or galactorrhea, and no skin
changes over the breast area. There was no report of head-
ache, vomiting, visual impairment symptoms, or acne. He had
no history of intracranial tumor or head irradiation. The par-
ents of the patient were second-degree cousins. The patient
was the eldest child among 3 healthy siblings and was devel-
opmentally normal, with average school performance.

The examination revealed a healthy-appearing patient who was
not dysmorphic, pale, or jaundiced. His weight was 46 kg (90t
percentile), height was 156 cm (90t percentile), and body mass
index was 18.5 kg/m? (80" percentile). Lentigines were found
on the membrane lining the eyes and on the sclera (Figure 1).
There was hyperpigmentation of the gingiva. Bilateral diffuse
breast enlargement was consistent with Tanner stage IlI. Also,
he had neither focal breast lesion nor palpable axillary lymph
nodes. Pubic Hair Tanner stage was Il. The physical examina-
tion also revealed enlargement of the left testis.

The clinical laboratory findings revealed a serum prolactin level
of 576 ng/mL (normal is less than 20 ng/ml) and serum estradiol
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Figure 1. (A, B) A 14-year-old Saudi boy with gynecomastia, Cushing syndrome, large-cell calcifying Sertoli cell tumor of the testis, and
Carney complex. The eyes show lentigines in the conjunctival membranes (arrows).

Figure 2. A 14-year-old Saudi boy with gynecomastia, Cushing
syndrome, large-cell calcifying Sertoli cell tumor of
the testis, and Carney complex. Testicular ultrasound
imaging of the testes shows diffuse calcifications
within the tumor tissue (arrows).

178 pg/mL (normal is 10-50 pg/ml). However, other laborato-
ry findings, such as complete blood count, liver function test,
and kidney function test, were normal. The serum sodium and
potassium levels were 136 mEg/L and 3.9 mEq/L, respectively.
Lactic acid dehydrogenase, luteinizing hormone, follicle-stimulat-
ing hormone, testosterone, and dehydroepiandrosterone sulfate
were in normal ranges. The B-Human chorionic gonadotropin hor-
mone and o-fetoprotein serum levels showed a normal profile.

An ultrasonography evaluation of the breast revealed prominent
fibro-fatty tissue bilaterally, likely a manifestation of physiological
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Figure 3. Computed tomography ( CT ) scan of the pelvis showed
bilateral testicular calcification more on the left side.

Figure 4. Photomicrograph of the diagnostic histopathology of
a large cell calcifying Sertoli cell tumor of the testis in
a 14-year-old Saudi boy. The tumor consists of cords
and nests of uniform pale eosinophilic cells with small
regular nuclei. There is no necrosis, and no mitoses
are present. A focus of microcalcification is seen
(arrow), which is typical of large cell calcifying Sertoli
cell tumor of the testis. Hematoxylin and eosin (H&E).
Magnification x40.

gynecomastia. However, there was no evidence of suspicious
solid or cystic mass lesions. An ultrasonography evaluation of
the testis revealed multiple microcalcifications (Figure 2). The
computed tomography (CT) scan of the pelvis revealed bilat-
eral testicular calcification, larger on the left side (Figure 3).
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Table 1. Six-day standard (2-step) dexamethasone suppression

test.
ACTH Cortisol 24-h urine
Pmol/l nmol/L cortisol nmol/L
1.4 (1.6-13.9) 215
Baseline] SRS 1 333+ (15-224)
1.6 232
4th day 1.8 270 805++
6" day 0.8 503 1000++
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Table 3. Invasive adrenal venous sampling for cortisol,
aldosterone, and adrenaline levels.

Right Left Inferior
adrenal adrenal vena cava
Cortisol 3532 nmol/l 6290 nmol/I 180 nmol/I
Adosterone  960ngdl  383ng/dl  8engdl
Cadenaline 53100 1020mg!  songl

ACTH — adrenocorticotropic hormone; Pmol/l — picomoles per
liter; nmol/l = nanomoles per liter.

Table 2. Gene finding description.

Variant coordinates

Amino acid change

nmol/l — nanomoles per liter; ng/dl — nanograms per deciliter.

Type and

SNP identifier S
classification

Zygosity

PRKARIA NM_001276289.1: c.682C >T p.(Arg228*)

Nonsense

RS281864784 Likely Pathogenic

Heterozygous

PRKAR1A — Protein Kinase CAMP-Dependent Type 1 Regulatory Subunit Alpha, SNP — single nucleotide polymorphism. Molecular
analysis, using a next-generation sequencing (NGS) panel for LCCST, identified heterozygous pathogenic variant in the PRKAR 1A gene
(nonsense mutation at nucleotide number 682 with change of nucleobase cytosine to thiamine, resulting of amino acid change to

arginine).

Based on findings of ultrasonography, testicular biopsy was
performed, which revealed a large-cell calcifying Sertoli cell
tumor (Figure 4). The case was discussed in the Tumor Board
meeting and conservative treatment with regular follow-up
was initiated.

High-dose adrenocorticotropic hormone (ACTH) stimulation
testing revealed a normal profile and did not suggest a diag-
nosis of adrenal insufficiency. Similarly, molecular genetics re-
ports on congenital adrenal hyperplasia also were negative.
The low-dose (1-mg) overnight dexamethasone suppression
test showed high cortisol levels, at 139 nmol/L (a normal re-
sponse to dexamethasone suppression test should be less
than 50 nmol/l). The 6-day (2-step) standard dexamethasone
suppression test (Table 1) showed a low serum ACTH level,
at 0.8 (normal range: 5-50 pg/mL), a paradoxical rise in se-
rum cortisol level to 503 nmol/l, and 24-h urine free cortisol
more than 1000 nmol/L on day 6 (normally 15-224 nmol/l),
which is characteristic of primary pigmented nodular adreno-
cortical disease (PPNAD). Therefore, the diagnosis of ACTH-
independent Cushing syndrome (CS) was confirmed. The left
testicular mass biopsy report (Figure 4) described a sex cord-
stromal tumor, favoring large-cell calcifying Sertoli cell tumor.
Thus, because of large-cell calcifying Sertoli cell tumor of the
testis and PPNAD, the diagnosis of CNC was suspected.

Molecular genetic analysis (Table 2).
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A blood sample was sent to Centogene Lab (Germany), at
which a gene panel for LCCSCT using next-generation se-
quencing (NGS) was done and showed heterozygous, non-
sense mutation in the PRKAR1A gene, likely a pathogen-
ic variant, consistent with the genetic diagnoses of Carney
complex type 1.

Regarding other possible comorbidities of CNC, a wide exam-
ination was performed to exclude the involvement of other
organs. Ultrasonography for the thyroid and pelvis, as well as
echocardiography, did not reveal abnormalities. Brain and pi-
tuitary gland MRI were normal.

Invasive bilateral adrenal venous sampling was done (Table 3),
and showed almost double the normal amount of cortisol se-
cretion from the left adrenal gland, which confirmed the pres-
ence of left adrenal lateralization (predominance) as a source
of cortisol secretion. After confirming the diagnosis, the fam-
ily members were offered genetic testing for the same muta-
tion (target gene mutation test), the mother and siblings have
not carried the mutation (wild-type gene). His father was un-
able to undergo genetic testing because of special social cir-
cumstances. The patient underwent bilateral mastoplasty be-
cause of distressing gynecomastia. For the Cushing syndrome,
the conservative management vs laparoscopic adrenalectomy
was initially discussed with the family, and as the patient was
not showing any apparent clinical manifestation of Cushing
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Table 4. Diagnostic criteria of Carney complex.

Major criteria

1. Spotty skin pigmentation with typical distribution (lips, conjunctiva and inner or outer canthi, vaginal and penile mucosa)

Myxoma (cutaneous and mucosal) or cardiac myxoma

N

dexamethasone administration during Liddle’s test

o & en W

Psammomatous melanotic schwannomas

9. Blue nevus, epithelioid blue nevus (multiple)
10. Breast ductal adenoma (multiple)

11. Osteochondromyxoma

Supplemental criteria
1. Affected first-degree relative

Acromegaly as a result of growth hormone-producing adenoma
Large-cell calcifying Sertoli cell tumor or characteristic calcification on testicular ultrasound
Thyroid carcinoma (at any age) or multiple hypoechoic nodules on thyroid ultrasound in prepubertal child

Breast myxomatosis or fat-suppressed magnetic resonance imaging findings suggestive of this diagnosis
Primary pigmented nodular adrenocortical disease or paradoxical positive response of urinary glucocorticosteroid excretion to

2. Activating pathogenic variants of PRKACA (single base substitutions and copy number variation) and PRKACB

3. Inactivating mutation of the PRKAR1A gene

Adapted from Correa R, Salpea P, Stratakis CA. Carney complex: An update. Eur J Endocrinol. 2015;173:M85-97 [3].

syndrome (eg, hypertension or abnormal BMI), we agreed on
conservative management with regular follow-up.

The patient is 16 years old at present. During regular follow-
up visits in the urology clinic, he has been reporting left tes-
ticular pain, for which testicular US was repeated and showed
significant progression of left testicular calcification, and a
radical left orchiectomy was planned. In the endocrine clinic,
he started to show intermittent elevation in blood pressure,
higher BMI (29-31) kg/m?, and new appearance of pink stria
on the abdominal wall. His repeated Hbalc, thyroid function
test, and IGF-1 levels were normal. For the Cushing features,
24-h urine collection for urinary free cortisol (UFC) excretion
showed a level of 34.7 mcg/m?/day (normal level is less than
70 mcg/m?/day), with follow-up for reevaluation.

Discussion

This case report shows that gynecomastia can be the pre-
senting feature of an underlying multisystem disorder, which
mandates thorough examination and tailored investigation to
reach a diagnosis. We presented a patient with classic clinical
characteristics of CNC, including spotty skin pigmentation on
the membrane lining the eyes and on the sclera, LCCSCT, and
ACTH-independent Cushing syndrome — PPNAD. The molecu-
lar genetic analysis identified a known pathogenic mutation
of PRKARIA. Considering all this together, our patient met the
diagnostic criteria of CNC (Table 4) [7]: (1) spotty skin pigmen-
tation with the distinctive presence on the face, lip, and sclera;
(2) LCCSCT, as confirmed by testicular biopsy result; and (3)
ACTH-independent Cushing syndrome caused by PPNAD (as
identified in our patient).
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The patient has also manifested primary pigmented nodular ad-
renal disease (PPNAD), in association with ACTH-independent
Cushing syndrome (CS). The diagnosis of ACTH-independent
CS related to PPNAD can be challenging and the best screening
test for CS is measurement of urine free cortisol excretion [18].
The current case report found more than 1000 nmol/L free cor-
tisol in a 24-h urine sample on day 6 of the dexamethasone
suppression test. Moreover, a low serum ACTH level of 0.8 (nor-
mal range: 5-50 pg/mL) and serum cortisol level of 503 nmol/L
were noted. Our patient had a less aggressive course of the
CNC in comparison to a previous case report by Rosenblum et
alin 2017 [1], in which the patient had LCCSCT, pancreatic can-
cer, and Cushing syndrome due to adrenocortical carcinoma.

The CT examination of the adrenal gland with PPNAD is often
interpreted as normal and occasionally it represents the ap-
pearance of a string of beads due to the presence of multiple
small nodules in the otherwise atrophic adrenal cortex [19].
However, it is worth emphasizing that, in cases like this, be-
cause of the patient’s low levels of ACTH and normal adrenal
imaging, a hypothesis of exogenous glucocorticoid must also be
persistently investigated and ruled out. Furthermore, it is im-
portant to make sure that the sampling and assaying of ACTH
have been performed adequately; otherwise, the ACTH values
might be falsely found to be low, thus inducing diagnostic error
[20]. PPNAD is a rare form of ACTH-independent CS that can ap-
pear alone, but 90% of cases are linked to CNC [21]. The symp-
toms are often mild, and patients typically present long after
the onset of symptoms. The disease commonly appears during
the second decade of life, but an age range of 4-44 years has
been recorded in the literature [17,22]. CS in PPNAD can pres-
ent as overt CS, subclinical CS, cyclic CS, or atypical (asthenic)
CS, of which overt CS is the most common [23]. Our patient
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was classified as having subclinical CS. The preferred treatment
option for PPNAD with overt CS is bilateral total adrenalecto-
my [24]. A laparoscopic approach has a lower rate of morbidity
in comparison to the open technique, and it involves less post-
operative pain, shorter length of hospital stay, and low overall
cost [19]. In case of surgical failure or before adrenalectomy,
pharmacotherapy with ketoconazole, metyrapone, mitotane,
and trilostane alone or in combination can control hypercorti-
solism by inhibiting steroidogenesis. Fluconazole has recent-
ly been suggested as a safer alternative to ketoconazole [25].

Conclusions

We presented a case of CNC with gynecomastia, large-cell cal-
cifying Sertoli cell tumor (LCCSCT) of the testis and primary
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pigmented nodular adrenocortical disease. PPNAD is a rare
cause of ACTH-independent CS in childhood and can indicate
underlying CNC. Moreover, LCCSCTs are very rare tumors and
most of them are benign. It is highly recommended that clin-
ical assessments and genetic tests be conducted promptly in
such patients. The account of clinical manifestations of this
patient adds to the knowledge about CNC and PRKAR 1A muta-
tions. The ability to distinguish CNC is important for the preven-
tion of severe complications. PRKAR 1A mutation analysis must
be conducted as soon as possible in suspected CNC patients.
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