1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

fg)%
S

O

R HE

,NS

N4

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Clin Endocrinol (Oxf). 2014 June ; 80(6): 925-927. doi:10.1111/cen.12292.

An Oncocytic Adrenal Tumor in a Patient with Birt-Hogg-Dubé
Syndrome

Victoria M. Raymond?, Jessica M. Long?, Jessica N. Everettl, Elaine M. Caoili2, Stephen B.
Gruber3, Elena M. Stoffel*, Thomas J. Giordano®, Gary D. Hammer®, and Tobias Else®

1Division of Molecular Medicine and Genetics, Department of Internal Medicine, University of
Michigan, Ann Arbor, MI, USA

2Department of Radiology, University of Michigan, Ann Arbor, MI, USA
SNorris Comprehensive Cancer Center, University of Southern California, Los Angeles, CA, USA

“Division of Gastroenterology, Department of Internal Medicine, University of Michigan, Ann
Arbor, MI, USA

SDepartment of Pathology, University of Michigan, Ann Arbor, MI, USA

6Division of Metabolism, Endocrinology & Diabetes, Department of Internal Medicine, University
of Michigan, Ann Arbor, Ml, USA

Key terms

Birt-Hogg-Dubé Syndrome; adrenocortical carcinoma; oncocytoma

A 62-year old female patient was initially diagnosed with a histologically confirmed
trichodiscoma. Due to the association of trichodiscomas with Birt-Hogg-Dubé Syndrome
(BHD), the patient underwent screening for renal tumors, which revealed a heterogeneous
right adrenal mass (Figure 1a). The patient did not have any clinical hormone excess.
Adrenalectomy revealed a tumor measuring 6.2cm and weighing 104g with features
diagnostic for an adrenal oncocytoma (Figure 1b). While the tumor did not fulfill the
established criteria for malignancy in oncocytic adrenal neoplasms, the borderline Ki67
labeling of 5% suggested the diagnosis of at least uncertain malignant behavior rather than a
benign lesion 1. The traditional Weiss scoring system to differentiate benign and malignant
lesion fails in oncocytomas as they almost invariably are positive for at least two of the
criteria, leading to overdiagnosis of malignant lesions 1. The patient remains disease free 24
months following surgery. Review of a chest CT imaging revealed two small cysts. The
patient’s family history was suggestive of BHD, with a maternal cousin with a history of
spontaneous pneumothorax (Figure 1c). The patient’s mother had a diagnosis of basal cell
carcinoma and one maternal aunt died of lung cancer. The patient’s father died of pancreatic
cancer. The patient underwent germline genetic testing, revealing a deleterious mutation in
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exon 11 of FLCN (c.1252delC; p.Leu418TrpfsX50) leading to a premature stop codon and
confirming the diagnosis of BHD. Unfortunately, insufficient tumor tissue precluded loss of
heterozygosity analysis.

Adrenocortical tumors, benign and malignant, are well known to occur as part of hereditary
cancer susceptibility syndromes2. Adrenocortical carcinoma (ACC) is a core malignancy of
Li Fraumeni syndrome. ACC and adrenocortical adenomas are observed in Beckwith
Wiedemann syndrome, Multiple Endocrine Neoplasia type 1 and Familial Adenomatous
Polyposis. Oncocytic adrenal tumors are rare, have biological behavior which can be
difficult to predict and have not been reported in association with hereditary syndromes.

BHD was first described in 1977 with the classical manifestations of benign hair follicle
associated tumors. In the decades to follow, BHD has been defined as an autosomal
dominant hereditary syndrome, characterized by the cutaneous triad of fibrofolliculomas,
trichodiscomas and acrochordons, lung cysts and renal tumors. BHD is caused by mutations
in FLCN (Online Mendelian Inheritance in Man #13510, http://omim.org/entry/135150, for
photograph of typical skin lesions see Ref. 3). Renal oncocytomas, as well as chromophobe
and mixed chromophobe oncocytic adrenal tumors, are typical for BHD 3,

In order to explore an adrenal phenotype in BHD patients, we identified 14 patients from 11
unique families with genetically confirmed FLCN mutations in the University of Michigan
Cancer Genetics Registry. A stable 1.2cm adrenal nodule was observed in a 22 year old
male patient. Next, we retrospectively reviewed 359 patients diagnosed with ACC using the
Michigan Endocrine Oncology Repository. None of the 359 patients had reported history of
trichodiscoma or fibrofolliculoma. One patient reportedly had 2 lung cysts sized 1.2cm.
Three patients had histories of renal tumors, including one oncocytoma. Five patients
reported first-degree relatives with kidney cancer. No patient fulfilled clinical criteria for
BHD, had undergone germline genetic testing for FLCN mutations, or had a reported family
history of BHD. In summary, adrenal tumors may be more common in BHD patients, but
BHD is not common amongst ACC patients.

Review of the literature yielded three reports of adrenal tumors in BHD patients. First, a
study of 23 BHD patients with confirmed FLCN mutations presenting with lung cysts
reported one patient with an adrenal nodule?. This adrenal nodule was small (1.5 x 2.0cm)
and non-hormone-secreting (personal communication Dr. Seyama). Second, Juszczak et al.
reported a large oncocytic adrenal tumor in a 36 year old female patient with BHD and
confirmed FLCN mutation . The third report of an adrenal tumor describes a presumed
ectopic renal tumor in the adrenal gland of a BHD patient ©.

Our case, together with the case described by Juszczak et al,. suggest that adrenal
oncocytomas might be part of the BHD tumor spectrum. With the exception of
trichodiscoma, fibrofolliculoma and typical kidney tumors, no specific association of other
tumors with BHD has been proven, despite several reports of benign and malignant tumors
in BHD patients3. As is often the case with rare cancer susceptibility syndromes,
predisposition to tumors other than the core malignancies is not well-defined. Furthermore,
the phenotype of BHD can be subtle, leading to underdiagnosis. Suspicion of BHD should
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be raised in patients with adrenal oncocytomas. Dermatologic exam and review of chest
imaging can reveal other hallmark clinical features of BHD.
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Figure 1.

(a) heterogeneous adrenal mass on T1 weighted MRI. (b) oncocytic adrenal neoplasm with diffuse growth pattern. (c) Pedigree.
Proband (111.1) indicated with the arrow. A maternal cousin fulfilled clinical criteria for BHD (111.3), making the patient’s
mother (11.3) and aunt (11.4) obligate carriers.
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