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The Spectrum of Thyroid Gland Pathology
in Carney Complex

The Importance of Follicular Carcinoma
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TABLE 1. Demographic and Clinical Features of 10 Patients With CNC and Thyroid Tumor or Thyrotoxicosis

Age at Diagnosis () Germline PRKARI A

Patient® Sex OCNC Thyroid Lesion CNC Components Mutation

I Female 43 54 Lentignes, PPNAD, cardiac, and cutaneous myxomas Present

2 Female 34 15 Cardiac myxoma, pituitary adenoma (acromegaly), pilonidal cyst Not tested

3" Female 38 43 Lentigmnes, PPNAD, neural nasal tumor, hilateral ovarian carcinoma, Absent
thyrotoxicosis

4 Female 27 43 Lentignes, cutancous and cardiac myxomas, blue nevus, pitutary Present
adenoma (acromegaly)

5 Female 16 14 Cardiac and mammary myxomas, PPNAD Absent

6 Female 21 17 Lentignes, cardiac myxoma, thyrotoxicosis Present

7 Male 54 54 Lentigines, cutancous myxoma, PMS, thyrotoxicosis Not tested

8 Female 16 17 Lentigmnes, cardiac and mammary myxomas Absent

6.9 Female 30 30 Lentigmnes, cutaneous and cardiac myxomas, blue nevus, pitutary Present
adenoma (acromegaly)

o Male 9 12 Lentigines, cutancous myxoma, LOCSCT Presemt

*References are cited in superscript.
LCCSCT indicates large-cell calcifying Sertoli cell tumor; PMS, psammomatous melanotic schwannoma; PPNAD, primary pigmented nodular adrenocortical disease.




TABLE 2. Clinical Findings, Laboratory Testing Results, Preoperative and Pathologic Diagnoses, and Therapy for 10 Patients With
CNC and Thyroid Tumor or Thyrotoxicosis

Fine-needle

Symptoms, Clinical Aspiration Preoperative P athologic
Patient™ Findings L ltrasonography Biopsy Diaenosis Treatment Diacnosis
I Patient felt a neck  Not done because ol chimeal  Not done because Thyroad Near total thyrowdectomy Follicular
swelling diagnosis ol carcinoma ol chnical carcinoma and cervical carcinoma
Enlarged nodular diagnosis ol lymphadenectomy Chronic lyvmphocytic
thyroid carcinoma CyberKnile for pulmonary thyroiditis
metlastases
2 Symptom Not available at presentation  Not available at - Mulunodular  Subtotal thyrowdectomy Nodular hyperplasia
information not presentation thyroid
avaitlable
Collomd gonter
38 Classic symptoms ol Not done because of climcal  Not done No surgery Medical None (presumably
Crraves discase diagnosis ol Graves disease (Graves dilfuse follicular
Dittusely enlarged disease) hyperplasia)
thyroid
4 Patient lelt neck 4.6%3x3.2 cm heterogenous Hiurthle cell Thyroud Total thyrodectomy Follicular
enlargement mass with coarse lesion carcinoma  Radioiodine (') and carcinoma
Firm, mobile, 4 cm calcilication lenvatimb treatment ol
left thyrond mass pulmonary metastases was
inellective
3 No symptoms 2 cm sohd nodule Not done Bemgn Lelt lobectomy Folhcular adenoma
Lelt thyrond mass thyrond

nodule



TABLE 2. Clinical Findings, Laboratory Testing Results, Preoperative and Pathologic Diagnoses, and Therapy for 10 Patients With
CNC and Thyroid Tumor or Thyrotoxicosis

Fine-needle

Symptoms, Clinical Aspiration Preoperative Pathologic
Patient” Findings Ultrasonography Biopsy Diagnosis Treatment Diagnosis
6 Classic symptoms ol Not done because ol chimcal  Not done No surgery Medical None (presumably
Grraves disease diagnosis ol Graves disease (Graves difTuse follicular
Diltuse, asyvmmetric discase) hyperplasia)
thyrond
enlargement
7 Symptlom No mlormation No mlormation  No surgery Medical None (presumably
mlormation not (toxic lolhcular
availlable nodule) adenoma)

Hyperthyroidism
and thyroid

nodule
b Intermittent dvspnea Not done Benign thyrond Lelt thyrmmd — Lelt lobectomy Folhcular adenoma
Thyroid nodule nodule IMass
g6.? Occasional Right lobe: 2 em Not done Multinodular  Total thyromdectomy Follicular
throbbing in neck inhomogenous hypoechoic golter Postoperative radiomodine carcinoma
Slightly tender right  nodule; 2 additional ("'
thyroid mass nodules, 0.4 and 0.6 cm
Left lobe: 0.8 cm hypoechoic
nodule
1olY None 6 mm sohid hypoechoic nodule Suggestive of Hiirthle cell Right hemithyrowdectomy Hiirthle cell nodule
Hirthle cell neoplasm
neoplasm

*References are cited in superscript.
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TABLE 5. Age at Death, Sex, CNC Components, and PRKART A Mutational Status of 6 Patients With Histologically Normal Thyroid
Gland at Autopsy

Ace at Germlinge PRKARI A

Patient®™ Death (v) Sex CNC Components Cause of Death Mutation

2726 35 Female Cardiac and mammary myxoma, Cardiac myxoma Not tested
PPNAD

280 75 Female PPNAD, lentigmnes, pilomdal cyst Pancreatic carcinoma Absent

2046 44 Male PPNAD, lentigmnes, pilomdal cyst Acute postoperative hypertension Absent

3077 14 Male Lentigies, cardiac and cutancous Cardiac latlure (postoperative lor recurrent Not tested
myxomas, PPNAD carcdhac myxoma)

31 45 Female Cardiac and cutaneous myxomas, Sudden; probable cerebral cardiac myxoma Not tested
PPNAD embolus

32+ 54 Female PMS, cardiac myxoma Postoperative atnal libnllation, respiratory Present

insulliciency, and sepsis

*References are cited in superscript.
TPatients 28 and 29 were fraternal twins.
PMS, psammomatous melanotic schwannoma; PPNAD, primary pigmented nodular adrenocortical disease.




SB=ab57 , MEkEIEEASS , FHEZRCNCHERIEE

16974 :
175 (10% ) B=EIRERE
SRR FRRIRFEE ;

475 (28% ) &

~

AL,

B -

HR105 s (62% ) RiEK

IRBR

A15 ATSIER |

NEREGEFISEIN TSRS |

=




TABLE 4. Demographic and Clinical Features and Pathologic Diagnosis of 16 Patients With CNC and Thyroid Pathologic Diagnosis

Age at Diagnosis (v)

Germline PRKARIA

Patient™ Sex CNC Thyroid CNC Components Mutation Pathologic Diagnosis
11 Female 64 34 and 39 PPNAD, cardiac myxoma Not tested Toxic adenoma at age 54 vy
Follicular carcinoma at
age 39y
1212 Female 53 35 Cardiac myxoma, PPNAD Present Follhicular carcinoma
1313 Male 10 22 Cushing syndrome, PMS, LOCCSCT Present Follicular carcinoma and
follicular adenoma
1414 Female 19 19 Lentiginosis, cardiac and mammary myxomas Information not Follicular carcinoma
available
| 514 Female 31 19 Cutaneous and cardiac myxomas Information not Papillary carcinoma
available
1610 Female 15 35 Cardiac and cutaneous myxomas, PMS Present Papillary carcinoma
17516 Female 45 57 Cardiac myxoma Present Papillary carcinoma
1§t Male 21 42 Cardiac myxoma, PPNAD, lentigines Information not Follicular adenoma
available
| g8 Female 31 31 Cardiac myxoma, PMS Information not Folhcular adenoma
available
20 Female 27 27 Cardiac and mammary myxomas, Cushing Present Folhcular adenoma
syndrome
2120 Female 20 40 Lentigines Present Follicular adenoma
Autopsy Iindings: PPNAD, mammary myxoma, (at autopsy)
dilated cardiomyopathy
prld Female 13 13 Lentigines, cutancous and cardiac myxomas, MNot tested Follicular adenoma,
malignant PMS microscopic papillary
and follicular
adenomatosis
232 Male 51 51 Lentigines, cardiac myxoma, pitwtary adenoma  Information not Nodular hyperplasia
(acromegaly) available
247 Male 32 35 Cardiac myxoma, pituttary adenoma, LOCCSCT  Present Nodular hyperplasia
2524 Male 46 46 Lentigines, cardiac myxoma, pitwtary adenoma  Information not Nodular hyperplasia
(acromegaly), LOCCSCT available
26 Male 22 23 Lentigines, cardiac and cutaneous myxomas, Information not Nodular hyperplasia
neurohbromas, bilateral testicular calcihication available

*References are cited in superscript.
tMother of patient 16.

LCCSCT indicates large-cell calcifying Sertoli cell tumor; PMS, psammomatous melanotic schwannoma; PPNAD, primary pigmented nodular adrenocortical disease.
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TABLE 3. Pathologic Findings in the Thyroid Gland, Metastasis, and Follow-up of 7 Patients With CNC and Follicular Carcinoma

Findings
Patient™ Gross Microscopic Metastasis Follow-up
I Grland weighed 94 ¢ Lelt lobe: tumor composed of (1) sheets of small  Cervical lvmph nodes at Dead at age 63y
Lelt lobe: Gravish-white, 6.5 ¢m tumor cosinophilic cells in a trabecular pattern and Primary surgery
Right lobe and 1sthmus: | cm lesion n with mucrolollicular differentiation and (2) Pulmonary 2y alter
each; right lobe tumor was cystic sheets ol larger cells with weakly eosinophihic thyroidectomy
cyltoplasm and follicular differentiation; lesion
penetrated tumor capsule; extensive vascular
imvaston of tumor capsule
Right lobe and 1sthmus: tumors histologically
stmilar to left lobe tumor
4 Grland weighed 34 ¢ Left lobe: tumor featured oncocvue cells in sohd  Pulmonary at presentation Dead at age 44 v
Lelt lobe: well-demarcated., 4.2 an, and trabecular pattern with infiltrative growth
partially encapsulated, white-tan to elfacing a partial tumor capsule; extrathyroidal
red. focally hemorrhagic lesion extension and extensive lvmphatic and vascular
Right lobe: normal invasion; infiltration of 2 psilateral parathyrod
glands
Right lobe and 1sthmus: normal
gt Crland werght not availlable Right lobe: large lesion composed ol sheets ol Pretracheal and Dead at age 39y

Right lobe: 3 cm vellow-brown mass
with white capsule and a 0.5 cm solt
brown lesion with a thick whate
capsule

Lelt lobe: 0.4 cm vellow-brown solt
lesion

polvgonal to cubmdal oncocyvue cells and
occasional colloid-contaiming tollicles: cells were
moderately pleomorphic, with mcreased nuclear
to cytoplasmic ratio; enlarged nucleoh, and
common mitotic ligures; second lesion was
histologically sinmalar

Lelt lobe: follicular adenoma

paratracheal lvmph
nodes and pulmonary 2y
alter thyrowdectomy



TABLE 3. Pathologic Findings in the Thyroid Gland, Metastasis, and Follow-up of 7 Patients With CNC and Follicular Carcinoma

Findings
Patient™ Gross Microscopic Metastasis Follow-up
11 Lrldnd welgnt not avauanie LODE 1 encapsulaed adenoma willl VATIous!y MNOTE Lread al by ol
Lobe |: vellowish-brown, 3=53x3.5¢cm gzed lolhcles, some with a mucin content cerebral
nodule Lobe 2: tumor composed ol cuboidal cells, some infarction
Lobe 2: encapsulated, 4x3x1.5 cm pleomorphic, arranged in cords that infiltrated No folhcular
tumor scarred connective tissue: follicles stained with carcinoma at
alcian blue; capsular and vascular invasion was autopsy
dpparent
1212 Crland weight not availlable Right lobe: tumor composed of cubmdal epthehial Nong Alve
Right lobe: nodule surrounded by cells with moderate nuclear atypia and No recurrence at
librous capsule hyperchromasia and scattered hizarre cells age 39y, 24y
Lelt lobe: not mentioned arranged n sohid and cordhike areas; capsular alter
and microvascular invasion was apparent thyrowdectomy
Lelt lobe: not mentioned
1313 Crland weighed 26 g Lelt lobe: lesion composed ol large polygonal None Alive
Lelt lobe: sharply outhined, 1.5 cm oxyphilic cells with finely granular eosmophilic No recurrence at
tumor with hght-brown cut surface cytoplasm; cells arranged in small groups, age 35y, 13y
Right lobe: not mentioned forming follicles; moderate variation in nuclear alter
s1ze; lesion surrounded by a librous capsule ol thyroidectomy

vartable thickness; capsular and mmtracapsular
vascular invasion was apparent
Right lobe: not mentioned
|44 Right lobe weighed 30 g Right lobe: encapsulated, well-differentiated None at primary surgery Not available
follicular tumor

*References are cited in superscript.
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Follicular carcinoma (patient 9)
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FIGURE 1. Follicular carcinoma (patient 9). A, Solid tumor with a thick, fibrous capsule invaded by tumor. B, Capsular intravascular
tumor thrombus. C, Tumor cells arranged in a coarse alveolar and trabecular pattern. D, Sheet of relatively small cells with
eosinophilic cytoplasm and regular hyperchromatic nuclei. E, Circumscribed follicular adenoma featuring large and small follicles. F,
Globular cytoplasmic positivity for thyroglobulin with unstained nuclei (left) and nuclear positivity for PAX8 (right) (A-E, hema-

toxylin-eosin).
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TABLE 6. Summary of Clinical and Histopathologic Findings
In the Thyroid Gland of Patients With CNC

Clinical
Normal
Diffuse enlargement (Graves disease)
Bilateral multinodularity
Unilateral or bilateral mass with or without hyperthyroidism
Large mass, suspected carcinoma
Histopathologic
Normal
Benign
Unilateral
Adenoma, nonfunctional and “toxic,” typical and atypical
Bilateral
Nodular hyperplasia, micronodular diffuse and papillary
hyperplasia
Diffuse hyperplasia (presumptive) (Graves disease)
Nodular hyperplasia
Malignant
Unilateral
Carcinoma (follicular and papillary)
Bilateral
Carcinoma (follicular and papillary)
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