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Abstract
Background—Gingival fibromas and dental pitting are among the diagnostic criteria for tuberous
sclerosis complex (TSC).

Objective—Our goal was to document the oral findings in 58 adult patients with TSC.

Results—Forty patients (69%) had oral fibromas, appearing mostly on the attached or interdental
gingiva. Other oral sites included buccal and labial mucosa, the superior labial frenulum, palate, and
tongue. Fifty-six patients (97 %) had multiple dental enamel pits.

Limitations—This case series comprised predominantly adult females with TSC and
lymphangioleiomyomatosis.

Conclusions—Oral fibromas in TSC are mostly, but not exclusively, gingival. Dental pits are
present in nearly all patients. The multiple oral papules in TSC may appear similar to those observed
in Cowden syndrome, Birt-Hogg-Dube syndrome, and rarely in multiple endocrine neoplasia type
1.

INTRODUCTION
TSC is an autosomal dominant syndrome in which patients develop hamartomas of the brain,
heart, kidneys, lungs, and skin. Gingival fibromas and dental pitting constitute two minor
features in the diagnostic criteria for TSC1. Most studies emphasize the gingival location for
fibromas in TSC, but they also occur at other intra-oral locations2–12. We studied the oral
findings in 58 TSC patients to better define the location and appearance of oral fibromas in
TSC.

PATIENTS AND METHODS
Adult patients meeting diagnostic criteria for TSC were seen in the Clinical Center at the
National Institutes of Health, a tertiary referral center. Patients were recruited for studies of
TSC and lymphangioleiomyomatosis (LAM), a pulmonary disease that occurs in adult women
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with TSC. Patients were either known to have LAM, or were being screened for the presence
of LAM. Informed consent was obtained according to protocols approved by the National
Heart, Lung, and Blood Institute Institutional Review Board (protocols 00-H-0051, 95-H-0186
and/or 82-H-0032). No children were included since LAM rarely occurs in children. In
addition, patients were excluded if they were unable to provide informed consent. All patients
were from different families, except for one pair of affected siblings. Fifty-eight patients had
skin and oral examinations and photography. All patients were evaluated by at least one author
(TND). The dermatological consult notes and all oral photographs were retrospectively
tabulated by three authors (JDS, C-HH, and TND). Mucosal biopsies were obtained on five
lesions from four patients.

RESULTS
The patients ranged in age from 23 to 69 years, with a mean age of 40 years (standard deviation
10 years). Forty-six of the 58 patients (79%) had lymphangioleiomyomatosis (LAM), a TSC-
associated pulmonary disease observed primarily in women13. Because of the bias towards
TSC patients with LAM, this study included fifty-five females and three males.

The locations and frequencies of oral fibromas are shown in Table I. Fibromas on the attached
gingiva were dome-shaped papules of the same color as the gingiva or slightly whitish (Figure
1A). Some appeared as multiple discrete, small (1–2 mm) pink or whitish pink clustered
papules with a papillomatous appearance. Interdental fibromas were protrusions of the
interdental papillae, occasionally with irregular small papules on the surface (Figure 1B).
Nongingival oral fibromas on the buccal mucosa (Figure 1C) and labial mucosa (Figure 1D)
were the color of oral mucosa or slightly yellowish, and had a bluish hue in some darkly
pigmented individuals. The surface was glistening, often with telangiectases appearing as a
red blush or extending in a brush-like pattern from one side of the base to the tip. Five patients
displayed a discrete mucosal papule on the mid-line superior labial frenulum which, to our
knowledge, has not been previously reported in TSC (Figure 1E). Fibromas on the anterior
dorsal or lateral tongue were few in number and were dome-shaped or oval papules measuring
about 5 mm diameter (Figure 1F). Multiple dental enamel pits ranged from pinpoint, ice-pick
lesions to larger indentations up to 3 mm diameter (Figure 1G&H).

Numbers of oral fibromas per patient ranged from 1 to 15, median 5, totaling two or more in
32 patients. Oral fibromas were asymptomatic. Many patients were unaware of their presence,
so age of onset is unknown.

Diffuse gingival overgrowth was observed in four patients. Three of these had histories of
infantile spasm or seizure, but none had been treated with anti-convulsive drugs. The extent
of gingival overgrowth was mild, and oral hygiene was good. In one patient, gingival
overgrowth was associated with mouth breathing. Another patient was taking nifedipine, a
drug associated with gingival overgrowth14.

Four biopsy specimens of oral fibromas were obtained from three patients, including the left
inner lower lip, the hard palate (Figure 2A) and left buccal mucosa (Figure 2C), and the right
buccal mucosa. These showed findings of fibromas, with benign squamous epithelium and a
vascularized fibrous stroma (Figures 2B and D). In addition, one patient had a biopsy of a
solitary pharyngeal lesion. This showed oral mucosa with underlying lymphoid tissue and
florid follicular hyperplasia. It is not clear if this is related to TSC.

DISCUSSION
Oral fibromas are common in adults with TSC. We found them in 69% of 58 patients, a
frequency higher than those in previous studies, in which oral fibromas were observed in 56%
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of 39 TSC patients4 and in 36% of 131 TSC patients12. The higher percentage in our study
may due to differences in ages of the study populations, since oral fibromas appear to be less
common in children than adults. Only five of 37 children (8%) under age 11 had oral
fibromas12.

Fibromas were gingival in 30 patients (52%) and at other oral sites in 23 patients (40%). The
locations of oral fibromas in non-gingival sites, in descending order of frequency, were buccal
mucosa (most commonly just inside the angular commissure), labial mucosa, superior labial
frenulum, and palate and tongue. TSC oral fibromas were multiple in numbers and often
occurred at more than one site, as previously reported2–12.

Oral fibromas also can occur sporadically in the general population, but at a much lower
frequency. The prevalence of oral fibromas was 12/1,000 in a survey of 23,616 individuals
over 35 years of age 15. Sporadic oral fibromas may be similar in appearance to TSC oral
fibromas, but are typically single or few. They are associated with repeated trauma, and are
often termed irritation fibromas. The most common locations are on the tongue and buccal
mucosa16,17.

We suggest that the TSC diagnostic criterion pertaining to oral fibromas should be expanded
to include multiple oral fibromas at gingival and non-gingival sites. In this study, 30 patients
had at least one gingival fibroma and 40 had at least one oral fibroma at any site. Requiring
the presence of multiple lesions, as is the case for angiofibromas, would reduce the number of
patients fulfilling this criterion to 32. One patient had multiple oral fibromas and no
angiofibromas or periungual fibromas, suggesting that oral fibromas may be significant for
diagnosis in some cases.

Several familial tumor syndromes can present with multiple facial and oral papules, including
TSC, Cowden syndrome18, Birt-Hogg-Dube syndrome19, and multiple endocrine neoplasia
type I20. These conditions can be distinguished from TSC by absence of dental pitting,
characteristic skin lesions, and associated internal findings. Oral manifestations of Cowden
syndrome are typically more extensive than TSC, but can be clinically and histologically
similar21. We hypothesize that the similarities between oral mucosal lesions in Cowden
syndrome and TSC are related to dysregulation of the mTOR signaling pathway. Loss of PTEN
function in Cowden syndrome and loss of TSC1/TSC2 function in TSC both result in increased
activation of mTOR22,23. It is not known whether loss of function of the BHD gene in oral
lesions dysegulates signaling downstream of mTOR.

Gingival overgrowth, the term currently preferred over gingival hyperplasia or gingival
hypertrophy14, can be drug induced in TSC8, especially by phenytoin which causes gingival
overgrowth in 10–50% of non-TSC patients14. However, gingival overgrowth in TSC may
occur in the absence of phenytoin treatment4,24, and four patients in the current study had never
been treated with anticonvulsants. Gingival overgrowth may be treated by withdrawal or
replacement of medication when that is possible. Gingivectomy has been used in severe cases,
but recurrent disease has been observed24,25.

Dental enamel pitting is observed in up to 100% of TSC patients26–29. Dental pits can also be
observed in the general population, but at lower frequency and with fewer lesions than in
TSC26. Enamel defects are also observed in pitted hypoplastic amelogenesis imperfecta,
Vitamin D dependent rickets, pseudohypoparathyroidism, and junctional epidermolysis
bullosa. The occurrence of pits in normal individuals and other diseases limits the use of this
sign in the diagnostic criteria to a minor feature1.

In conclusion, this study demonstrates that oral fibromas in TSC are mostly but not exclusively
gingival. We propose that multiple oral fibromas, rather than gingival fibromas, be used as a
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minor feature for diagnosis. Dental pitting, another minor feature among the diagnostic criteria,
is observed in nearly all individuals with TSC. Other syndromes to consider in the differential
diagnosis of patients with multiple facial and oral papules include Cowden syndrome, Birt-
Hogg-Dube syndrome, and multiple endocrine neoplasia type I.
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Figure 1.
Oral findings in TSC. A. Attached gingival fibromas; B. Interdental gingival fibromas; C.
Buccal fibromas; D. Labial mucosal fibromas; E. Superior labial frenulum fibroma; F. Tongue
fibroma; G. Labial and angular commissure fibromas, gingival fibromas (open arrows) and
dental pits (arrowheads); H. Multiple dental enamel pits (arrowheads). Fibromas marked with
closed arrows except as indicated.
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Figure 2.
Clinical and histological features of oral lesions in one TSC patient. Biopsy of a dome-shaped
fibroma on the hard palate (A) revealed a haphazard array of collagen with several thin-walled
vascular channels underlying a thickened epithelium (B). Biopsy of a fibroma at the angular
commissure (C) revealed vessels and fibrous bands of collagen (D). (B and D stained with
H&E, bar = 65µm).
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Table I

Gingival Fibromas 30/58 52 %

   Attached Gingival 23/58 40 %

   Interdental Gingival 10/58 17 %

Fibromas at other oral sites 23/58 40 %

   Buccal 14/58 24 %

   Labial 10/58 17 %

   Superior Labial Frenulum 5/58 9 %

   Hard Palate 2/58 3 %

   Tongue 2/58 3 %

Oral Fibromas at any site 40/58 69 %

Gingival Overgrowth 4/58 7 %

Dental Pits 56/58 97 %
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