Case Report

An unusual case of incomplete Carney triad: an 18-year-old girl
suffering from multiple benign tumors
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Abstract: Carney triad is a rare syndrome that involves gastrointestinal stromal tumor (GIST), pulmonary

chondroma and extra-adrenal paraganglioma. Patients presenting GIST and pulmonary chondroma account

for 72.7% of all incomplete Carney triad cases. Clinically, it is mainly diagnosed by radiological images

and pathological results. Some studies have elucidated the pathogenesis of Carney triad. Surgical resection

is the preferred treatment for Carney triad. Generally speaking, the prognosis of patients with Carney

triad has been satisfied. According to current reports, the rate of 40-year survival is up to 73%. The case

reports an 18-year-old girl suffering from pulmonary chondroma and posterior mediastinal paraganglioma,

simultaneously with pulmonary hamartoma, breast fibroma and lower limb chondroma.

Keywords: Carney triad; multiple benign tumors; incomplete

Submitted Jun 29, 2016. Accepted for publication Sep 22, 2016.

doi: 10.21037/jtd.2016.10.06

View this article at: http://dx.doi.org/10.21037/jtd.2016.10.06

Case report

An 18-year-old girl was admitted into our hospital because
of the continuous and irregular chest pain lasting for two
months. In 2010, she received twice surgical resections of
breast fibroma. In the same year, she was clinically diagnosed
pulmonary hamartoma with diameter of about 4 cm in the
hilum of her right lung. However, she did not receive any
treatment. In 2011, she received the surgical resection of right
lower limb chondroma, but her family history was uneventful.
Chest X-ray after admission (Figure 1) showed two calcified
shadows. One was about 5.2 cm x 4.5 cm near the right
lung hilum and the other was about 0.9 cm x 0.7 cm
in right lower lung. Besides, there was a hummocky shadow
about 2.9 cm x 1.7 cm on the right side of the spine. Chest
CT (Figure 2) showed that there was a soft and multiple
calcified tissue mass about 5.8 cm x 3.1 cm near the bronchus
of right lower lung, and its edge was clear and smooth. It
is clinically diagnosed pulmonary hamartoma. As shown in
Figure 3, there is a soft tissue mass with blood vessels likely
connected to the descending aorta on the right side of fifth
thoracic vertebra. Its unenhanced CT value was 42 HU
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and enhanced CT value was about 247 HU. Finally, it
was diagnosed hypervascular neurogenic tumor located in
posterior mediastinum. Figure 4 reveals a calcified nodule
about 1.0 cm in basal segment of right lower lung, which
was considered pulmonary chondroma or pulmonary
hamartoma. Meanwhile, abdominal CT reveals no lesions.
Paraganglioma and pulmonary hamartoma are respectively
shown in Figure 5A,B. Operation was taken as follows:
resection of dorsal segment of the right lower lung (Figure 6A4),
resection of nodule of basal segment of the right lower
lung (Figure 6B) and resection of tumor of the posterior
mediastinum (Figure 6C). Postoperative pathology:
pulmonary hamartoma (dorsal segment of right lower
lung, Figure 7), pulmonary chondroma (basal segments of
right lower lung, Figure §), paraganglioma leg (posterior
mediastinum, Figure 9). Inmunohistochemical results: CK (-),
Vimentin (+), CgA (+), CD56 (+), Syn (+), s-100 sertoli cells
(+), Actin (=), Desmin (-), Ki-67 (index of about 2%).

Discussion

Carney triad was firstly reported by Carney in 1977. It
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Figure 1 Chest X-ray shows two calcified shadows. One is about
5.2 cm x 4.5 cm near the right lung hilum and the other is about
0.9 cm x 0.7 cm in right lower lung. Moreover, there is a hummocky

shadow about 2.9 cm x 1.7 cm on the right side of the spine.
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Figure 2 Chest CT shows that there is a soft and multiple calcified
tissue mass about 5.8 ¢cm x 3.1 cm near the bronchus of the
right lower lung, and its edge is clear and smooth. It is clinically

diagnosed pulmonary hamartoma.

Figure 3 Chest CT shows that there is a soft tissue mass with blood

vessels likely connected to the descending aorta on the right side of
fifth thoracic near the spine. Its unenhanced CT value is 42 HU and
enhanced CT value is about 247 HU respectively. Finally, it is diagnosed

hypervascular neurogenic tumor located in posterior mediastinum.
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Figure 4 Chest CT reveals a calcified nodule about 1.0 ¢cm in basal
segment of the right lower lung, which is considered pulmonary

chondroma or pulmonary hamartoma.

Figure 5 Paraganglioma and pulmonary hamartoma were clearly
exposed to the surgeons’ field of vision. (A) Paraganglioma (between
fifth and sixth thoracic, near right side of spine); (B) pulmonary

hamartoma (located in dorsal segment of right lower lung).

Figure 6 Three benign tumors were completely excised and neatly
placed on surgical table. (A) Pulmonary hamartoma (7 cm x 6.5 cm
x 4.5 cm); (B) pulmonary chondroma (1.5 cm x 1.0 cm x 0.5 cm); (C)

paraganglioma (2.5 cm x 1.5 cm x 0.5 cm).
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A
Figure 7 Pulmonary hamartoma (x100): osteoblasts, chondrocytes,
adipocytes and respiratory epithelial cracks (Hematoxylin staining).
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Figure 9 Paraganglioma (x100): cellular nests, full of thin-walled vessels, abundant cytoplasm of tumor cells, slightly eosinophilic, round
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Figure 8 Pulmonary chondroma (x100): well-differentiated
chondrocytes (Hematoxylin staining).
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nuclei. Immunohistochemistry: s-100 sertoli cells (+) (Hematoxylin staining).

is a rare syndrome that involves gastrointestinal stromal
tumor (GIST), pulmonary chondroma and extra-adrenal
paraganglioma. Carney claimed that a person who just has
two of these tumors can be diagnosed Carney triad, which is
named “incomplete Carney triad” (1,2).

Carney triad is generally accepted to be a genetic disorder,
but not a familial disease, because it is not passed on from
generation to generation. Mosaicism and postzygotic
mechanisms have been implicated. Some studies (3,4)
have demonstrated the role of mitochondrial complex
II abnormalities in Carney triad, as indicated by SDHB
negative staining in tumors. These findings were further
supported by recent studies (5-7) that provided evidences of
the (rare) role of germline SDH genes mutation, and more
frequently, SDHC hypermethylation in Carney triad.

The triad has preponderance in young females. In 2000,
the research gathering 104 cases of Carney triad found
more than 80% patients were women and most of them
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were under 30 years old. Besides, just 26% of the cases
completely presented three types of tumors. The other cases
only presented two tumors, mainly GIST and pulmonary
chondroma, which accounted for 72.7% of all incomplete
Carney triad cases (8).

Pulmonary chondroma of Carney triad is characterized
as follows. Firstly, cartilage tissue of the tumor is myxoid
or vitreous, and almost all calcified and (or) ossified.
Secondly, the tumor is separated by fibrous capsule, and the
boundaries of cartilage or bone tissue surrounded by fibrous
pseudomembrane are clear to surrounding tissue. Moreover,
the tumors are usually multiple but lack mitotic capacity and
the ability of invasiveness or distant metastasis (9). Thus,
the clinical symptom is mainly caused by tumors locally.
GISTs of Carney triad are often multiple but only occur
in the stomach, and most tumors locate in gastric antrum
or body. The initial symptoms are non-specific, mainly
including abdominal pain, gastrointestinal bleeding,
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anemia and weight loss (10,11). Carney triad is similar to
sporadic GISTs both morphologically and immunologically.
Actually, GIST in Carney triad is negative for KIT/
PDGFRA mutation and SDHB expression (12-15), while
most sporadic GISTs are positive for SDHB expression
(97%) (3,4) and KIT/PDGFRA mutation (>80-85%). Most
paragangliomas of Carney triad are functional and grow
locally invasive. Therefore, there is a certain risk of distant
metastases. It commonly occurs in aorticopulmonary body,
carotid body, sympathetic trunk, and retroperitoneal organs,
etc. Most patients presented clinical symptoms resulting of
catecholamine releasing such as sweating, heart palpitations
and so on. In particular, adolescent women with unknown
anemia and hypertension should be wary of the possibility
of Carney triad (16).

Nowadays, surgical resection is the major treatment
for Carney triad. As the biological behavior of pulmonary
chondroma is benign, it is feasible to enucleate tumor
simply when the size of pulmonary chondroma is small.
Similarly, pulmonary segmentectomy or lobectomy is
necessary when the tumor is big enough. However, as
there are multiple pulmonary chondromas, it is likely to
recur in the event of simple excision of tumor (17). GIST
of Carney triad shows malignant biological behavior that
prones to distant metastasis like sporadic GIST. Therefore, it
is necessary to sweep lymph node and resect omentum after
total gastrectomy. For liver metastases, surgical resection
is the preferred treatment. However, for unresectable
metastases and recurrent GIST] it has been proved to be
effective to take imatinib. The difference is hypertensive
crisis which may occur while resecting paraganglioma (18).
Patients whose tumors cannot be resected completely
are advised to receive chemotherapy, radiotherapy or
embolization polyvinyl alcohol particles (19).

The prognosis has been satisfied. In 1999, 79 cases
were followed up from 1 to 49 years by Carney, and the
result showed that the median survival time of 64 patients
was 20 years. Likewise, Zhang followed up 104 cases of
Carney triad patients in 2010, and the results showed that
the patients’ survival rates of 10 and 40 years after operation
were 100% and 73% respectively. However, because GIST
and paraganglioma have malignant biological behavior, these
patients need to be regularly monitored so as to guard against
its recurrence and distant metastasis. It is reported that
18F-FDG is more helpful to discover early small abdominal
metastases compared with MRI and 18F-DOPA (20).
However, molecular imaging data about Carney triad is

limited (21,22). During the 3-month follow-up, the girl has
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no recurrent lesions or evidence of new lesions. Long-term
follow-up will be continuously taken in case of recurrence
of tumors and the performance of other new tumors,
especially GIST.

This article reported a case of incomplete Carney triad
with pulmonary hamartoma. The patient is an 18-year-old
girl who had the presentation of pulmonary chondroma and
paraganglioma. In addition, the girl suffered breast fibroma
and lower extremity chondroma. The patient merging
multiple benign tumors is a coincidence or a special case of
Carney triad. It is worth carrying on further research and
analysis. Therefore, when a patient is founded a certain
type of tumor presents systemically, attention should be
paid to the possibility of Carney triad (23), especially for
young women. A series of interviews with the sufferers are
conductive to avoiding the missing Carney triad.
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