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Abstract

Importance: We believe this to be the first documented report of multiple endocrine neoplasia type-1 (MEN-1) in which the
diagnosis was suspected based purely on cutaneous findings. The patient was initially referred to the dermatology department
for cosmetic concerns and had no overt symptoms, laboratory abnormalities, or known family history of MEN-1.

Observations: The patient is a 28-year-old man who was referred to the dermatology department for evaluation and removal of
skins lesions, later confirmed by biopsy to be facial angiofibromas and a truncal collagenoma. This combination of cutaneous
findings was suspicious for a genodermatosis and genetic testing subsequently confirmed the diagnosis of MEN-1. The patient
was referred for appropriate follow up and surveillance.

Conclusions and Relevance: This case highlights the importance of vigilance on the part of dermatologists to be aware of subtle
skin findings that may be characteristic of rare disorders and may have gone unrecognized by other providers and the patients
themselves. In this respect, dermatologists are in a unique position given their specialized training in the recognition of inherited
skin disorders. An early diagnosis of an inherited disorder, especially one with increased risk of malignancy, can allow for
appropriate surveillance and potentially alter the course of the disease.

Keywords: angiofibromas; collagenomas; multiple endocrine neoplasia type-1; cutaneous findings of systemic
disease

Introduction

Dermatology practice is unique in medicine because the identification of a systemic disease can be based purely on cutaneous
manifestations. This recognition of a disease process can occur before the symptoms of systemic disease have provided any clues
to the clinician or to the patient. As a result, interventions can be made that may have an impact on overall disease progression.
The case below provides a rare example of multiple endocrine neoplasia type-1 (MEN-1) that was suspected based solely on
cutaneous findings prior to any overt symptoms or the presence of endocrine tumors. Genetic testing subsequently confirmed the
diagnosis of MEN-1. To the best of our knowledge, there are no reports of a diagnosis of MEN-1 prompted by cutaneous findings
in an otherwise healthy patient with no known family history of the disease.
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Case synopsis

A 28-year-old man was referred to the dermatology department by his primary care provider for evaluation of multiple
“hemangiomas” on his nose that were cosmetically bothersome to him; the patient requested removal. Additionally, he had
several “moles” on his back that were irritated by his clothing. On physical exam, the patient had numerous, 1-3mm, shiny, red
papules located only on his nose and a flesh colored, sessile, 8mm papule on his right upper back (Figure 1A and B). Given the
clinical findings of multiple facial papules, there was concern for a genodermatosis and transverse shave biopsies were performed.
Histopathology confirmed the nasal and back lesions to be an angiofibroma and a collagenoma, respectively (Figure 2A and B).




Figure 1. A. Multiple, 1-3mm, red, shiny papules located on the patient’s nose, biopsy proven angiofibromas B. A single, 8mm, flesh colored,
sessile papule, on the patient’s upper right back, a biopsy proven collagenoma

Figure 2. A. Angiofibroma of the nose is demonstrated on H&E histology at magnification x10. There are numerous dilated blood vessels as
well as prominent irregular fibrosis. B. Collagenoma biopsied from the back of our patient is demonstrated on H&E histology at magnification




x10. There are dense collagen bundles arranged haphazardly. An elastic stain demonstrates an absence of elastic fibers thus helping to
establish the diagnosis of a collagenoma.

With the combination of angiofibromas and a collagenoma, a diagnosis of tuberous sclerosis or MEN-1 was considered. Initially,
the patient denied any significant family history of endocrine disease, cancer, or inherited skin disorder. However, the patient
later queried his mother who then revealed a personal history of two parathyroid adenomas as well as a pituitary adenoma. Both
had been surgically removed in the remote past. Despite these endocrine tumors, there was no confirmed family history of a
diagnosis of MEN-1 or any other inherited skin diseases. Given the mother’s history of endocrine tumors in combination with the
clinical and histopathologic findings of the patient’s skin lesions, genetic testing for MEN-1 was offered and revealed a single
gene deletion in the MEN-1 gene. The patient was then referred to the endocrinology department where a complete systemic
evaluation was ordered to include: complete metabolic panel, insulin, glucagon, pancreatic polypeptide, insulin-like
growth factor, prolactin, thyroid stimulating hormone, thyroxine, adrenocorticotropic hormone, cortisol, luteinizing
hormone, follicular stimulating hormone, and magnetic resonance imaging (MRI) of the sella turcica. Unfortunately, owing
to the patient’s life circumstances including a change of insurance, employment and geographic location, the patient was unable to
follow up with much of the indicated testing. However, his initial complete metabolic panel and thyroid and parathyroid testing
were normal. In addition, the patient received genetic and disease management counseling as well as family planning advice
regarding his genetic diagnosis. Furthermore, during a recent phone conversation with the patient after he transferred care from
our facility, he reported having received appropriate, follow-up care from another institution.

Discussion

This case is unique in that the diagnosis of MEN-1 was made on cutaneous findings before the patient had any symptomatic
endocrine abnormalities. Awareness of his diagnosis affords him the ability for early disease recognition through periodic
screening. According to current guidelines for high risk patients (i.e. those that are genetically confirmed to have MEN-1), annual
laboratory studies to include calcium, parathyroid stimulating hormone, prolactin, gastrin, insulin like growth factor-1,
chromogranin-A, glucose, and insulin are recommended [1]. Additionally, baseline imaging followed by periodic imaging every
1-3 years to include magnetic resonance imaging (MRI) of the pituitary, computed tomography(CT) or MRI of the chest, and
CT/MRI/ultrasound of the abdomen should be performed [1]. The potential for early detection allows coordination of care with
an appropriate multi-disciplinary team to include all or part of the recommended specialists in Endocrinology, Genetics,
Gastroenterology, Oncology, Surgical Oncology, and Radiology [1]. This initiation of surveillance in the asymptomatic phase
potentially decreases the patient’s disease burden and mortality, [2, 3]. More specifically, it affords the opportunity for the disease
to be identified at early stages, with milder symptoms, and fewer tumors, possibly before malignant transformation has begun [3].
Finally, early detection allows for genetic screening for all first degree relatives and future offspring. This provides the patient
and their family members the opportunity to have an educated and personalized discussion about the social, psychological, ethical,
and financial implications of the disease in addition to appropriate clinical surveillance [4, 5].

MEN-1 is an autosomal dominant disease process that is characterized by tumor growth in at least two endocrine organs. The
most common locations (by approximate percentages) are the parathyroid gland (95%), anterior pituitary gland (40%), and
gastroenteropancreatic tract (30%) [1, 5]. Presenting symptoms are usually either cutaneous or secondary to consequences from
endocrine products of secretion such as nephrolithiasis, hypercalcemia, hypoglycemia, or sequelae from increased gastric acid
secretion [1, 5]. The clinical syndrome has a high degree of genetic penetrance, with estimates as high as ninety percent by the
fifth decade of life [6]. The leading cause of morbidity and mortality are secondary to gastroenteropancreatic tumors and
carcinoid tumors [2, 3]. If left untreated, the endocrine tumors are associated with an earlier mortality in patients with MEN-1 as
compared to the normal population, with a 50% chance of death by the age of fifty [2, 3].

The percentages of cutaneous manifestations in MEN-1 include: angiofibromas (88%) collagenomas (72%), café-au-lait macules
(38%), lipomas (34%), confetti-like hypopigmented macules (6%), and multiple gingival papules (6%) [7]. Specifically, one
study demonstrated that in 110 patients with gastrinomas and confirmed MEN-1, the presence of one or more collagenomas or
three or more angiofibromas had a 75% sensitivity and 95% specificity for a diagnosis of MEN-1 [8]. This close association with
MEN-1 is tied to the disease’s underlying pathophysiology. In a 1998 publication, Darling et al demonstrated through
retrospective analysis of patients already diagnosed with MEN-1 that the angiofibromas, collagenomas, and lipomas demonstrated
allelic deletions of the MEN-1 gene. These deletions likely led to cellular proliferation and development of the skin lesions [9].
More specifically, bi-allelic mutations in the MEN-1 gene (11g13) and subsequent inactivation of the menin protein, a tumor
suppressor protein, are implicated in the proposed pathogenesis of the disease. It is this inherited gene deletion and subsequent
somatic inactivation that ultimately leads to hyperplasia and tumorgenesis in cutaneous and endocrine tissues [5, 9].

Characteristically, angiofibromas in MEN-1 are multiple, a few millimeters in size, skin-colored to erythematous papules located
mainly on the central face. Collagenomas are skin-colored papules and nodules, varying in number that usually present on the
trunk [10]. Although the combination of angiofibromas and collagenomas are suggestive of MEN-1, by themselves they are not



diagnostic of the disease; other conditions may also have these skin findings (i.e. tuberous sclerosis). Although clinically
indistinguishable, the angiofibromas in MEN-1 tend to be fewer in number and involve the upper vermillion border, an area
commonly spared by the angiofibromas of tuberous sclerosis [11].

Similarly, collagenomas are also found in a number of other conditions besides MEN-1. For example, patients with Cowden
syndrome can demonstrate multiple storiform collagenomas [12], whereas patients with familial cutaneous collagenomas have
papules that occur symmetrically on the trunk typically in their teenage years [13]. Additionally, patients with Birt-Hogg-Dube
syndrome can have associated collagenomas and angiofibromas [14]. Likewise, two non-familial conditions, eruptive
collagenomas or isolated collagenomas, can have either numerous rapidly appearing collagenomas or slowly growing solitary
lesions, respectively [15]. All of these entities should be considered in the differential diagnosis of patients presenting with
angiofibromas and collagenomas. This wide differential demonstrates the importance of correlation of cutaneous findings with
other clinical symptoms, family history, laboratory, imaging studies, histopathology, and genetic testing.

In the appropriate clinical setting, early diagnosis of MEN-1 may be accomplished through the recognition of cutaneous
manifestations prior to the patient’s exhibition of overt symptoms. Future areas of research could consider investigating the utility
of thorough dermatologic exams in patients who have family members with multiple endocrine tumors to facilitate early
recognition of this inherited disease. In our patient, the presence of multiple facial papules prompted additional questioning and
evaluation leading to the ultimate diagnosis.
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