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Abstract

Background: Hyperplastic Dental Follicle (HDF) is a hamartomatous oral lesion. HDF is characterized by the presence of 
fibromyxomatous connective tissue with nests and strands of odontogenic epithelial rests. HDF are infrequently reported 
and only accounts for 5-6% of all the pediatric jaw lesions that are biopsied. The mean age of HDF finding has been reported 
to be around 19 years. HDF is commonly associated with syndrome; however, non-syndromic HDF is rarely reported. HDF 
commonly affects posterior teeth and the canines.
Description: Here, we presented a non-syndromic pediatric case with multiple HDF affecting canines and one premolar in an 
eight-year-old Hispanic female with three-year follow-up. The medical and dental history for the patient was non-contributory. 
A routine panoramic radiograph demonstrated multiple unilocular radiolucencies affecting all permanent canines and lower 
left second premolar. One of the mandibular canines spontaneously resolved while the contralateral canine needed surgical 
intervention. This case report provides a comprehensive literature review on HDF.
Conclusion: Timely diagnosis, shorter follow-ups, and surgical intervention are key for management of HDF to allow for 
normal tooth eruption and the prevention of adjacent tooth displacement and root resorption.
    
Keywords: Hyperplastic Dental Follicle; Hamartomatous Oral Lesions and Pericoronal Radiolucency

Abbreviations: HDF: Hyperplastic Dental Follicle.

Introduction

Hyperplastic Dental Follicle (HDF) is a hamartomatous 
oral lesion. HDF is characterized by fibromyxomatous 

connective tissue with nests and strands of odontogenic 
epithelial rests [1,2]. Gardner first attempted to classify these 
lesions [1,3]. HDF accounts for 5-6% of all the pediatric lesions 
submitted for biopsy [4]. The mean age of occurrence of HDF 
is around 19 years [4,5]. There are very few pediatric cases 
of HDF reported in the literature [5-8]. Sun CX, et al. reported 
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that HDF may have a familial tendency thereby suggesting 
a genetic predilection [7]. While the HDF is associated with 
an unerupted tooth, the causes of which are uncertain, but 
have been attributed to endocrinal disturbances, metabolic 
disease, muscle pressure, febrile disease, inflammation, and 
vitamin D deficiency [9].

HDF is often associated with syndromes such 
as Gardner syndrome [5], Lowe syndrome [10], 
amelogenesis imperfecta [11], enamel renal syndrome 
[12], cleidocranial dysplasia [5], Noonan syndrome [5], 
and mucopolysacaridosis [5]. Non-syndromic HDF is rarely 
reported so the true incidence is unknown. Except for third 
molar involvement, multiple non-syndromic HDFs appear 
to be very rare in a young child [7]. HDF most frequently 
affects posterior teeth (molars or premolars) while canines 
and incisors are less frequently involved [5]. Therefore, 
non-syndromic HDF affecting multiple canines in a pediatric 
patient is rarely found in the literature. The occurrence of 
HDF in maxilla and mandible is comparable [5]. HDFs are 
often detected on routine panoramic radiographs [5,7,8,11-
16] or periapical radiographs [5,6,17]. Normal radiolucency 
around an erupting tooth is about 1-3 mm wide; however, 
the radiolucency around an HDF affected tooth is more 
than 3 mm wide [7] and is often a sign of pathologic change 
[18,19].

Radiographically, lesions that show a radiolucency 
associated with unerupted tooth, like HDF, are dentigerous 
cyst, odontogenic keratocyst, ameloblastic fibroma and 
unicystic ameloblastoma. Because small foci of dystrophic 
calcification are associated with some entities, especially 
those described as calcifying HDF, the calcifying odontogenic 
cyst, adenomatoid odontogenic tumor, ameloblastic fibro-
odontoma, and calcifying epithelial odontogenic tumor are 
included in the differential diagnosis [14]. It is especially 
challenging to differentiate between a HDF developing 
around a tooth crown and a dentigerous cyst. A cyst should 
be considered with any evidence of tooth displacement or 
expansion of the bone or with asymmetric enlargement of 
the follicle. If uncertainty remains, the region should be re-
examined in 4 to 6 months to detect any increase in shape or 
influence on surrounding structures characteristic of cysts 
[23]. HDF is often treated with curettage of the pericoronal 
tissue with or without extraction of the affected tooth. The 
potential differential diagnoses of HDF based on clinical 
and radiographic findings are presented in table 1. In this 
report, we present a non-syndromic, pediatric case with 
HDF affecting all permanent canines and one premolar with 
conservative management and three-year follow-up.

Category Conditions

Developmental 
Lesions

Hyperplastic dental follicle (single or 
multiple)

Calcifying hyperplastic dental follicle 
(single or multiple)

Odontogenic 
Cysts

Dentigerous cyst
Odontogenic keratocyst

Eruption cyst
Buccal bifurcation cyst

Calcifying odontogenic cyst
Glandular odontogenic cyst

Odontogenic 
Tumors

Unicystic ameloblastoma
Ameloblastic Fibroma

Adenomatoid odontogenic tumor
Odontoma

Calcifying epithelial odontogenic tumor
Odontogenic Myxoma

Central odontogenic fibroma
Ameloblastic fibro-odontoma
Squamous odontogenic tumor
Primordial odontogenic tumor

Other 
Neoplasms

Melanotic neuroectodermal tumor of 
infancy

Intraosseous mucoepidermoid 
carcinoma

Genetic 
conditions

Amelogenesis imperfecta
Hereditary gingivofibromatosis

Enamel renal syndrome
Lowe syndrome

Gardner syndrome
Cleidocranial dysplasia

Nevoid basal cell carcinoma syndrome
Noonan syndrome

Mucopolysaccharidosis
Cherubism

Pycnodysostosis

Table 1: Differential Diagnoses for Pericoronal Lesions [5-
7,10-12,17,19-22].
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Case Report

An eight-year-old Hispanic female with non-contributory 
medical, family, and dental history reported for routine 
dental examination at the Children’s Hospital Colorado’s 
Pediatric Dental Clinic. No identifying information for the 
patient has been included in the case-report. Patent’s height 
was 60th percentile, weight was 90th percentile, and the 
body mass index was over 99th percentile for her age. She 
was on cetirizine for environmental allergies.

Clinical and Radiographic Description

Patient reported for six-month recall dental examination. 

A routine panoramic radiograph at age 8 revealed multiple 
unilocular pericoronal radiolucencies around all permanent 
canines #13, #23, #33, #43, and lower left second premolar 
#35 (Figures 1A-C). Patient was asymptomatic with clinically 
undetectable bony expansion, and the surrounding alveolar 
mucosa around #13, #23, #33, #35, and #43 was intact. 
The alveolar mucosa around the affected teeth was of the 
same color as the surrounding soft tissues without any pain, 
tenderness, or bleeding. Hence, no clinical photographs are 
provided with this case report. Since the radiolucency was 
more than 3 mm surrounding the unerupted teeth (#13, 
#23, #33, #35, and #43), quarterly clinical and biannual 
radiographic follow-ups were recommended.

 

Figure 1A-C: Routine panoramic radiograph (A) and periapical radiograph of right and left mandibular canine region taken 
at age 8 demonstrating unilocular pericoronal radiolucent lesions surrounding all permanent canines and lower left second 
premolar indicating multiple hyperplastic dental follicles affecting canines and one premolar.

Figure 2A & B: Periapical radiograph of right (A) and left (B) canine-premolar region demonstrating resolution of right canine 
and left second premolar while lower left canine demonstrated unilocular radiolucency with sclerotic borders and evidence of 
resorption of lower left primary canine and mild displacement of roots of lower left lateral incisor and first premolar.
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At 10 years of age, #43 and #35 were erupted but 
#33 was neither erupted nor its canine eminence could 
be clinically detected. There was radiographic evidence 
of partial root resorption of #73 with a well-defined 
radiolucency around unerupted #33 was still present with 
mild displacement of #32 and #34 (Figures 2A & B). An oral 
pathology consult was obtained with a differential diagnosis 
of HDF, dentigerous cysts, and odontogenic keratocyst. 
An oral and maxillofacial pathologist (CF) confirmed our 
findings and differential diagnosis with a recommendation 
for extraction of #73 and curettage of pericoronal tissue 
for histopathologic evaluation. Extraction of #73 was done 
under local anesthesia and nitrous oxide-oxygen anxiolysis 
and the resected pericoronal tissue (3mmX3mmX1mm) was 
submitted for histopathologic evaluation.

Microscopic Description

Hematoxylin-eosin-stained sections demonstrated 
thick and thin fragments of edematous and variably dense 
fibromyxomatous connective tissue containing scattered 
nests and strands of inactive odontogenic epithelium. Some 
of the tissue fragments were lined by reduced enamel 
epithelium ranging from columnar to cuboidal epithelial 
cells (Figures 3A & B). There was a focally prominent chronic 
inflammation within the connective tissue. The microscopic 
examination confirmed the diagnosis of HDF. Tooth #33 
erupted normally after the extraction of #73. Clinical and 
radiographic follow-up was recommended to monitor 
eruption of #13 and #23 in the future.

Figure 3A & B: High-power (400X), hematoxylin-eosin-stained photomicrographs of the hyperplastic dental follicle.
A: Exhibits fibromyxomatous connective tissue with hyalinized induction around the nests and strands of inactive odontogenic 
rests.
B: Highlights the epithelial lining of reduced enamel epithelium, ranging from tall columnar ameloblastic cells to flattened 
cuboidal cells.

Discussion

Tooth eruption is a highly orchestrated process 
[23,24]. The osteoclastic removal of the bone overlying the 
erupting tooth and enzymatic lysis of the connective tissue 
is required for clearing the path of erupting tooth [25]. 
Prior to the eruption of the tooth, the enamel epithelium 
reduces and undergoes atrophy coronal to the tooth. Later, 
the connective tissue between oral epithelium and reduced 
enamel epithelium is broken down. This process is altered 
by fibromyxomatous hyperplasia in the connective tissue 
thereby, leading to the potential failure of tooth eruption 
[6]. Fibrous hyperplasia of the connective tissue is a classic 
histopathologic sign of HDF [6]. Various hypotheses for 
the fibrous hyperplasia has been presented including 
impacted tooth, presence of supernumerary tooth, chronic 
inflammation, and infection [6]. One study presented a strong 
association of impacted tooth with HDF [6]. Unerupted or 

impacted teeth can be seen in conditions such as endocrinal 
disturbances, metabolic disorders, vitamin D deficiency, 
and localized disturbances in the jaw [6]. Another study 
demonstrated that several collagen genes (Col I, IV, VIII, and 
XI and TIMP 1,2, and 4) were two-fold upregulated in the HDF, 
while the expression of matrix metalloproteinases (1, 2, 10, 
and 16) and interleukin 8 were two-fold downregulated [26]. 
Hence, the defective regulation of matrix metalloproteinases 
mediating connective tissue remodeling may be the 
underlying cause for fibrous hyperplasia leading to the 
abnormal tooth eruption, and resultant HDF. Since Kim SG, 
et al. presented information from a single individual, there is 
lack of comprehensive and reproducible evidence about the 
role of collagen metabolism in the process of tooth eruption 
and its association with HDF [26]. An abnormal osteoclastic 
function impeded tooth eruption in osteoporotic rats [27]. 
Ge J, et al. reported that as compared to normal pericoronal 
tissue, the tissue from HDF demonstrated lower osteogenic, 
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osteoclastic, and matrix-degrading potential with lower 
RUNX Family Transcription Factor 2, which is involved in 
the development of hard tissues such as teeth, bones and 
cartilage [28]. Additionally, disproportionate expression of 
the receptors involved in bone remodeling (such as receptor 
activator of the nuclear factor kappa-B ligand and the decoy 
receptor osteoprotegerin) and decreased expression of 
matrix metalloproteinase 2 and 9, would lead to inactivation 
of osteoclasts and suppression of bone matrix remodeling in 
HDF cases [28]. It is important to note that impacted tooth 
eruption is often associated with syndromes [29], non-
syndromic eruption disorders involving multiple teeth in a 
child are rarely reported [30]. Of interest, our case of multiple 
HDFs developed in a child who had a body mass index of 99th 
percentile for her age. It has been demonstrated that there 
is an association with obesity in children and accelerated 
tooth eruption [31]. It is interesting to speculate that in some 
children, meta-inflammation may influence the development 
of enlarged follicles due to an increase in inflammatory 
cytokines, chronic inflammation, edema, and subsequent 
fibrosis [31,32]. Further studies are needed to determine 
if this is a potential marker for metabolic syndrome in the 
pediatric population.

HDF is often asymptomatic and may show mild expansion 
in the affected area [6]. In our case, the finding of HDF was 
incidental on routine panoramic radiograph and no swelling 
of the area was appreciated clinically. Radiographically, HDF 
presents as a well circumscribed unilocular radiolucency 
around an impacted tooth [6]. Slight resorption of adjacent 
tooth roots or speckled radiopacities of the lesions can be 
detected on radiographs [6], as the cells of dental follicles 
can give rise to the cementum, alveolar bone and periodontal 
ligaments. Hence, in some cases, HDF may demonstrate 
dystrophic calcification within the follicle, especially adjacent 
to the nests of odontogenic epithelium [3,6]. If calcified 
material is abundantly present in the connective tissue then 
the HDF lesion is also known as calcified hyperplastic dental 
follicle [33]. Calcifications have been reported in about 25-
40% of HDF cases [8,34]. Radiographic differential diagnosis 
for radiolucent cases without calcifications, such as the 
present example, includes dentigerous cyst, odontogenic 
keratocyst, and ameloblastic fibroma [5,6,17,19,20].

Microscopically, HDF lesions show fragments loosely or 
densely arranged connective tissue containing odontogenic 
epithelial rests scattered among the delicate or mature 
collagen fibrils with or without myxomatous change and 
inflammation. In our case, similar microscopic findings 
were noted. Due to these histopathologic findings, HDF 
can often be confused with odontogenic fibroma, myxoma, 
myxofibroma and ameloblastic fibroma [13,19]. Within the 
fibrous connective tissue, epithelial components in HDF 
have been reported to be of three types: reduced enamel 

epithelium, remnants of dental lamina, and scattered 
odontogenic epithelial rests [6]. Epithelial cells in reduced 
enamel epithelium are columnar or cuboidal with pyknotic 
nuclei and eosinophilic cytoplasm [6]. Cells of the remnants 
of dental lamina are round in shape with round nuclei 
and pale cytoplasm [6]. Scattered odontogenic epithelial 
rests have been reported in the majority of the lesions 
with vacuolar degeneration and occasional keratinization 
[6]. Microscopically, the calcified areas were seen with 
osteodentin, cementum, psammomatous calcification, or 
Liesegang ring-like structures [8,11,15,17,35].

Fukuta Y, et al. in 1991, reported 11 cases of HDF of 
which only four were adolescent cases and only one was 
reported in a pediatric patient [6]. Cho YA, et al. reported two 
pediatric and three adolescent cases of multiple calcifying 
HDF and reviewed previously reported two pediatric and 6 
adolescent cases [8]. Schmitd LB, et al. reviewed 12 studies 
with 18 cases of HDF, of which only three cases of HDF 
involved all four canines [17]. The same study reported only 
six pediatric HDF cases, while the rest were in adolescents 
or adults [17]. Sun CX, et al. reviewed eight reported cases 
with only one pediatric and three adolescent cases [7]. 
Some studies reported HDF has no sex predilection [6] 
while other studies reported 1-4.7 times higher incidence in 
males [5,17]. HDF may demonstrate as multiple symmetrical 
lesions with unerupted teeth or as an unilateral finding with 
contralateral tooth eruption [6]. All of these study findings 
supports that our non-syndromic pediatric HDF case in a 
female Hispanic patient affecting all permanent canines is 
rarely reported. Furthermore, there are no reported cases 
evaluating the ethnic or racial predilection of HDF in humans 
or the role that obesity may play in the development of these 
odontogenic lesions.

Conclusion

Our case report demonstrated a rare non-syndromic HDF 
affecting all permanent canines in a pediatric female patient. 
Our case report also provides a comprehensive review of 
literature on HDF. We noted eruption of the permanent 
mandibular canine after primary canine extraction and 
removal of pericoronal tissue. This is the first reported case in 
the literature with over three-year clinical and radiographic 
follow-up. 
Implication for dentists:
•	 This case presents a rare, pediatric case of non-

syndromic hyperplastic dental follicle affecting all 
permanent canines in a female patient.

•	 It is interesting to note that the canine affected with HDF 
demonstrated resolution with conservative surgical 
intervention only.

•	 This case report provides a comprehensive literature 
review including insights into potential causes, 
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incidence, histopathologic findings, and management of 
hyperplastic dental follicles.
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