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Abstract: Background: Generalized gingival fibromatosis is characterized by a progressive overgrowth of the gingiva, 
which can be caused by a variety of factors. According to these factors, it can be defined as hereditary gingival fibro-
matosis, non-familial gingival fibromatosis or drug-induced gingival fibromatosis. Non-familial gingival fibromatosis 
is a rare entity that needs to be documented. Case presentation: Here, we describe two cases of Chinese non-fa-
milial gingival fibromatosis. A six-year-old girl and a five-year-old boy presented with generalized gingival overgrowth. 
Clinical appearance, histological examination, and family history lead to the diagnosis of non-familial gingival fibro-
matosis. Real time PCR was performed to examine the expression of the α2-integrin gene, ITGA2, and identified 
decreased expression of ITGA2 in the gingiva of patients compared to both their parents and healthy volunteers. 
This is the first evidence that suggests a role for ITGA2 in non-familial gingival fibromatosis. Conclusion: Our findings 
provide evidence that altered cell-matrix interactions via collagen receptors, such as α2-integrin, may play a role in 
non-familial gingival fibromatosis. Thus, targeting collagen receptors might be an attractive target for the treatment 
of gingival fibromatosis.

Keywords: Gingival fibromatosis, α2-integrin, fibroblast phagocytosis

Introduction

Gingival fibromatosis (GF) is a rare, benign, 
fibrous enlargement of gingiva, frequently char-
acterized by the expansion and accumul- 
ation of connective tissue and occasionally 
increased cell infiltration, which can result in 
esthetic and functional problems, including 
altered speech and mastication [1]. In some 
cases, GF is associated with other systemic 
alterations, such as Ramon Syndrome, Cross 
Syndrome and Zimmermann-Laband Syndrome 
[2]. Pharmacologic treatments for these syn-
dromes, such as phenytoin, cyclosporine, or 
nifedipine, in addition to inheritance factors  
are thought to be main causes of gingival fibro-
matosis [3]. However, some cases of GF occur 
in the absence of a family history or drug thera-
py, which are diagnosed as non-familial GF. 
Non-familial GF patients exhibit similar a classi-
cal presentation and radiographic appearance 
of hereditary gingival fibromatosis (HGF) and 
drug-induced GF [4]. Additionally, all forms of 
GF are associated with increased extracellular 

matrix (ECM) production by fibroblasts [5]. The 
genes responsible for HGF were mapped to 
chromosomes 2p21-p22, 2p22.3-p23.3 and 
5q13-q22 [6-8], which encodes for the son of 
sevenless one (SOS1) gene. Importantly, muta-
tions in SOS1 have been linked to HGF in previ-
ous report [9]. 

At the molecular level, GF was previously 
thought to be the result of alterations in fibro-
blast proliferation or/and impairment in ECM 
metabolism [1]. Alterations in fibroblast prolif-
eration are mainly controlled by growth factors, 
such as transforming growth factor beta-1 
(TGF-β1). TGF-β1 is reported to be an autocrine 
stimulator of fibroblast proliferation by mediat-
ing G1/S transition in HGF fibroblasts [10, 11]. 
In addition, connective tissue growth factor 
(CTGF/CCN2) is also involved in promoting and 
maintaining fibrosis, and increased expression 
of CTGF/CCN2 has also been found in fibrotic 
gingival tissue [12]. Moreover, GF is typically 
related to elevated collagen synthesis and 
reduced collagen degradation [13]. Type I col-
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lagen is the predominate collagen type synthe-
sized in the gingiva of GF patients. The molecu-
lar chaperone for type I collagen, heat shock 

protein (HSP) 47, has been found to play an 
important role in the overproduction of type I 
collagen in HGF gingiva via post-translational 
regulation [11]. In addition to type I collagen, 
other ECM components, including fibronectin 
and glycosaminoglycan, are also elevated in 
HGF gingiva [14]. The degradation of ECM in 
gingival tissue occurs mainly through two path-
ways: degradation through matrix metallopro-
teinase (MMP) family members and through 
fibroblast phagocytosis [15, 16]. Decreased 
expression levels and diminished activity of 
MMP-1 and MMP-2 have been reported in HGF 
gingiva [17]. Inhibition of MMP-1 and MMP-2 
may contribute to poor connective tissue deg-
radation and resulting in ECM accumulation in 
gingiva. Fibroblast phagocytosis is also pivotal 
for ECM degradation, which is regulated by inte-
grins [18]. Abnormalities in α2β1 integrin lead 
to impaired fibroblast adherence to collagen, 
which could inhibit phagocytic function. This is 
a proposed etiologic mechanism of GF [19]. 
Decreased collagen phagocytosis and reduced 
α2β1 expression by fibroblasts is related to 
cyclosporine A (CsA)-induced gingival overgr- 
owth [20]. In contrast, variable integrin α2β1 

Figure 1. Clinical views of two patients with GF. Pre-operative frontal views and maxillary views of patients A (a and 
b) and B (c and d). Pre-operative facial views showing generalized gingival enlargement covering teeth surfaces. 

Figure 2. Pre-operative panoramic radiograph views 
of patients A (a) and B (b). The views show numerous 
displaced and unerupted teeth.
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expression in gingival fibroblasts has been doc-
umented in patients with HGF [21, 22]. In addi-
tion, it has been suggested that the loss of 
α2-integrin expression could induce the expres-
sion of TGFβ and CTGF/CCN2, ultimately result-
ing in GF [23]. These findings suggest that α2β1 
integrin may contribute to fibrotic changes in 
non-familial gingival fibromatosis. Nevertheless, 
the association between integrin-α2 and non-
familial GF has not been examined to date. In 
the present study, we aim to address the contri-
bution of integrin-α2 to non-familial GF.

Case report

The study and the consent procedures were 
approved by the Ethical Committees of West 
China School of Stomatology, Sichuan Unive- 
rsity. Written informed consent was obtained 
from all participants before enrollment in the 
study. The case presentation portion was pre-
pared under the recent standardized guidelines 
[24]. 

A six-year-old girl (Case 1) and a five-year-old 
boy (Case 2) reported to the outpatient depart-
ment of Department of Periodontics, West 
China Hospital of Stomatology, Sichuan Unive- 
rsity presenting with enlargement of gingival 
tissues. 

The female patient and her parents noticed the 
overgrowth of gingiva dating back four years, 
which progressively increased in size causing 
occlusion disorder and poor esthetic. The male 
patient also exhibited the overgrowth of gingi-
va, but the time of onset was unknown. Further 
history revealed that no other family members 

1 (Figure 1A) revealed a gross generalized 
growth of gingiva covering more than two thirds 
of the maxillary or mandibular teeth. The mass 
in anterior palatine region had covered the 
anterior palatine fold. The mass was found to 
be firm and nontender with a smooth surface 
and a pink to pinkish-white color. There was nei-
ther associated bleeding nor pain with growth. 
In Case 2 (Figure 1B), gross generalized growth 
of gingiva was apparent, and the enlarged gin-
giva involved both free and attached gingivae 
and nearly covered the occlusal surface of the 
molars. The mandibular teeth were hardly visi-
ble in mandibular rest position. The mass was 
firm and pink with mildly pigmentation. The 
patient experienced difficulty maintaining oral 
hygiene measures, which resulted in the accu-
mulation of material Alba and dental plaque. 
There was no bleeding or pain noted. 

The patients were referred for panoramic radio-
graph. The panoramic radiograph of both chil-
dren (Figure 2A and 2B) showed no abnormal 
permanent teeth germ. On the basis of clinical 
and radiological findings, a provisional diagno-
sis of non-familial gingival fibromatosis was 
made. Patients were referred for incisional 
biopsy and routine investigations were done 
and incisional biopsy was performed. 

For the female patient (Case 1), histological 
examination revealed moderately dense collag-
enous connective tissue with collagen bundles 
arranged in a haphazard manner. The overlying 
surface of the epithelium exhibited hyperkera-
tosis with elongation of rete ridges. The collag-
enous connective tissue was relatively avascu-
lar along with scant inflammatory cell infiltrates 

Figure 3. Histologic sections of GF patients A (a) and B (b) showing strati-
fied squamous epithelium with long slender rete pegs, connective tissue and 
dense collagenous stroma. (H&E; original magnification ×50). 

were affected with a similar 
condition. Thus, the family 
and postnatal history was 
noncontributory. Routine me- 
dical history and physical ex- 
amination revealed no under-
lying systemic disease, nor 
was any history of epilepsy  
or mental disorder apparent. 
The dental history was not 
significant, and extraoral ex- 
amination showed no fluctu-
ancy, compressibility, trans-
lucency, nor associated blee- 
ding.

Intraoral examination of the 
maxilla and mandible in Case 
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showing dense wavy bundles of collagen fibers 
containing numerous fibrocytes and fibroblasts 
(Figure 3A). The histological examination of the 
male patient (Case 2) showed moderate hyper-
plasia of a dense, hyperkeratotic epithelium 
with elongated rete ridges. The connective tis-
sue exhibited an accumulation of excess colla-
gen, and elastic and oxytalan fibers, but had 
relatively few fibroblasts and blood vessels 
(Figure 3B). The histopathologic features led to 
a final diagnosis of non-familial gingival fibro-
matosis for both patients.

Upon consultation with the patients and the 
parents, the patients were treated by surgical 
removal of the lesion with quadrant gingive- 
ctomy. Gingiva samples were collected from 
the patients, their patients, and healthy volun-
teers. The transcriptional level of ITGA2 in 
these samples was quantified relative to ACTB. 
The total RNA of these samples was isolated, 
purified and reverse transcribed into cDNA, as 
described previously [25]. Primers for amplifi-
cation of target gene (ITGA2) and endogenous 
control (ACTB) are given in Table S1. A four-
point standard curve was generated for each 
gene to derive amplification efficiency (E). The 
curve for ITGA2 was linear (R2 = 1) with a slope 
of -3.32 (PCR efficiency = 200.1%) and the 
curve for ACTB was also linear (R2 = 1) with a 
slope of -3.30 (PCR efficiency = 200.9%). The 
plots were then used to derive relative expres-
sion levels for ITGA2 in all six samples. ITGA2 
levels were significantly lower in both patients 
compared to their patients and healthy volun-
teers (Figure 4).

Discussion

Here, we report two Chinese cases of non-
familial gingival fibromatosis. The patients had 
no history of any systemic disease, syndromic 
association, or medication that could contrib-
ute to gingival overgrowth. The clinical and his-
topathological features led to the diagnosis of 
non-familial GF.

GF is characterized by generalized gingival 
overgrowth [1]. The enlargement of the gingiva 
may cover the teeth and extend into the at- 
tached gingiva, resulting in phonetic, esthetic, 
and functional problems [5]. Non-familial gingi-
val fibromatosis is a rare form of gingival fibro-
matosis [4]. Both HGF and non-familial gin- 
gival fibromatosis are characterized by the 
excessive accumulation of ECM; thus, recent 
studies have focused on the molecular mecha-
nism of collagen synthesis and degradation in 
this disease.

Integrins are a large family of heterodimeric 
membrane glycoproteins that are of paramount 
importance in cell-ECM and cell-cell interac-
tions [26]. Recently, fibroblasts were reported 
to actively regulate collagen networks via the- 
se integrins [27]. Studies on HGF and drug-
induced GF have implicated the involvement of 
α2-integrin in GF [20-22]. Flow cytometry analy-
sis found CsA-treated fibroblasts had lower 
expression of α2-integrin than control fibro-
blasts [20]. Consistent with this, the gene 
encoding for α2-integrin (ITGA2) was down-reg-
ulated in CsA-treated fibroblasts compared 
with the controls [20]. In contrast, studies have 

Figure 4. Relative expression levels of ITGA2 for patients A (a) and B (b). ITGA2 expression was lower in patients 
compared to the corresponding parents and healthy volunteers. Presented data came from an average of three 
independent experiments and is the mean ± standard deviation. *P < 0.05, **P < 0.01.
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shown inconsistent results regarding the role of 
α2-integrin in HGF [21, 22]. Zhou et al. demon-
strated that the expression of α2-integrin was 
significantly higher in HGF fibroblasts com-
pared to control fibroblasts [22]. However, in  
a recent study, no difference in α2-integrin 
expression was observed between HGF fibro-
blasts and control fibroblasts by immunohisto-
chemistry [21]. These findings suggest that 
reduced α2-integrin expression may be one 
etiological factor of gingival overgrowth induced 
by CsA. The exact role of α2-integrin in the 
pathogenesis of HGF should be determined  
in future studies. Although excess ECM accu-
mulation seems to be a common feature of 
non-familial gingival fibromatosis, few studies 
have investigated the role of integrins in this 
condition.

In the present study, we addressed whether 
α2-integrin contributed to non-familial gingival 
fibromatosis pathogenesis and found decre- 
ased expression of ITGA2 in the gingiva of 
patients with GF compared to their parents and 
healthy volunteers. This finding suggests that 
overgrowth of gingival tissue in non-familial  
GF may be related to poor ECM degradation 
through fibroblast phagocytosis. However, whe- 
ther the integrin-α2 decreased at the transla-
tional level was not investigated due to the 
inability to obtain large samples. In addition, 
this study presents only two Chinese cases of 
non-familial GF. Additional case-control studies 
are warranted in other populations in order to 
further determine the role of integrin-α2 in non-
familial GF. 

Conclusions

Our report documented two cases of non-famil-
ial gingival fibromatosis and revealed that inhi-
bition of collagen phagocytosis by reducing 
α2-integrin expression in gingival fibroblasts 
may be one etiological factor of non-familial 
gingival fibromatosis. Cell-matrix interactions 
via collagen receptors seem to be crucial for 
maintenance of normal gingiva architecture 
and function. Thus, targeting collagen recep-
tors, such as ITGA2, might be a new form of 
treatment for progressive fibrotic diseases. 
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Table S1. Primers and probes used for qRT-PCR
Name Sequences
ACTB-F 5’-GAAGATCAAGATCATTGCTCCT-3’
ACTB-R 5’-TACTCCTGCTTGCTGATCCACA-3’
ACTB-P 5’-TCACTGTCCACCTTCCAGCAGA-3’
ITGA2-F 5’-CACAGTTCATATTTAGGTTACT-3’
ITGA2-R 5’-GATATTGCCATTCTCATTCACA-3’
ITGA2-P 5’-CACTTTGTTGCTGGTGCTCCTC-3’


