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Abstract: Peripheral giant cell granuloma (PGCG) is an asymptomatic, non-neoplastic, and pro-
liferative lesion of unknown etiology. Possible pre-disposing factors, such as hormonal changes
during pregnancy, have been suggested. However, the association between PGCG and pregnancy is
controversial. There are few reported clinical cases of pregnancy-associated PGCG in the literature,
and they occurred only in the lower jaw. The present report is on a 35-year-old female patient at
36 weeks of gestation who presented with a PGCG in the central and lateral incisors of the upper jaw.
Management consisted of complete surgical excision of the lesion along with a margin of healthy
tissue under local anesthesia, followed by curettage of the adjacent fibers of the affected bony wall.
The patient experienced adequate healing without complications. The diagnosis of PGCG was based
on clinical characteristics, imaging examinations, and histopathological confirmation. The patient
underwent postoperative follow-up evaluations at 3, 6, and 12 months, and there were no signs
of recurrence.
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1. Introduction

Peripheral giant cell granuloma (PGCG) is the most common oral giant cell lesion.
It appears as an extraosseous soft tissue nodule that originates from the connective tis-
sue of the periosteum or the periodontal ligament membrane, and is localized within the
soft tissues [1-4]. This pathology is identified by other names, such as giant cell repar-
ative granuloma, osteoclastoma, giant cell epulis, and giant cell hyperplasia of the oral
mucosa [5].

The lesion has a predilection for the buccal gingiva rather than the lingual or palatal.
It occurs more frequently in the lower jaw rather than the upper jaw, especially in the
incisors and canines [3,6]. It is often located in the interdental papilla, edentulous alveolar
ridge, or marginal gingiva in completely or partially edentulous patients, resulting in
gingival contour changes that can cause tooth mobility and displacement [3,4,7]. It is more
frequent in women than in men, with a 2:1 incidence ratio, and the incidence is higher
in the age group of 30-50 years [3,5,6,8]. While rare, it may occur in pediatric patients
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as well [3,5]. In most cases, PGCG is asymptomatic; however, the presence of the lesion
can be bothersome when it interferes with occlusion or is associated with an infectious or
ulcerative process [3-5]. The size of the lesion may vary from a small papule to a massive
enlargement which does not typically exceed a diameter of 5 cm [3]. In certain cases,
progressive growth may lead to significant tumors that compromise speech, chewing, or
swallowing, with evolution time ranging from three months to four years [3,4].

PGCG develops extraosseously; however, in edentulous areas, a cup-shaped superfi-
cial erosion of the underlying bone may be noted, termed bone flattening or “saucerization”.
However, in dentate areas widening of the periodontal ligament space, destruction of the
alveolar crest, and tooth displacement may be noted [3,4].

Although the etiology of PGCG remains uncertain, it may be related to various fac-
tors, including trauma, inflammatory foci, nutritional impact, maladjusted restorations,
overextended fillings, occlusal trauma, genetic predisposition, dental calculus, and the use
of orthodontic appliances [3,5,9]. Additionally, hormonal changes during pregnancy have
been considered a possible contributing factor. However, due to the limited number of
clinical cases described in the literature, the association between PGCG and pregnancy
remains controversial [10-12]. The objective of this study was to describe the surgical
management of a clinical case of upper jaw PGCG associated with pregnancy.

2. Case Report

A 35-year-old female patient presented with an increase in volume in her gum near the
upper lip that caused difficulty in chewing and complicated oral hygiene in that particular
area. The patient was systemically healthy and was not taking drugs at the time. Medical
and family histories did not reveal any abnormalities. The patient stated that the growth
appeared during the 36th week of gestation. However, she refrained from seeking dental
care until a week before terminating her pregnancy due to concerns about the impact
of anesthetic dental procedures on her baby. We spoke with her and cleared her doubts
regarding the risks of dental care while emphasizing the importance of identifying an injury
in its early stages. No significant findings were detected in the extra-oral examination.

Intraoral clinical examination identified an increase in the volume of the gum (mea-
suring 1.0 cm X 0.7 cm x 0.3 cm) located between the central and upper left lateral incisors,
and partially filling the vestibular space. On palpation, the area presented a soft consistency,
a rough texture, an oval base with slight mobility, and a pink coloration with irregular mar-
gins but without bleeding or pain (Figure 1). Furthermore, a probing depth of 9 mm was
recorded vestibularly. Subgingival calculus and plaque were present. Contradictorily, there
were no signs of dental mobility and the patient referred no symptomatology. Intra-oral
peri-apical radiograph revealed no pathological findings or any signs of bone loss, root
resorption, or increased periodontal ligament space (Figure 2). A complete blood count
was performed and all blood results were within normal limits. Based on the informa-
tion obtained from the historical, clinical, and radiographic examinations, a presumptive
diagnosis of pyogenic granuloma or PGCG was considered.

The patient received oral health education as well as scaling and root planing during
the initial phase of treatment. Complete excision with a surgical blade and curettage
of the lesion were planned for therapy. The patient authorized an Informed Consent
Statement in compliance with NOM-004-SSA3-2012 in the clinical file and articles 21-24 of
the Regulation of the General Law of Health in Research Matters (RLGSMI) in Mexico as
well as the guidelines set by the Council for International Organizations of Medical Sciences
(CIOMS). Local infiltration anesthesia was used on the buccal area. The treatment consisted
of removing the lesion with blade No. 15c angulated 45 degrees to the coronal plane
using the conventional technique, which required the involvement of 1 mm of surrounding
healthy tissue followed by curettage of the adjacent fibers. Additionally, a slight milling
of the alveolar bone was performed to remove irritating factors. Oral prophylaxis was
performed using an ultrasonic device and Gracey 1-2 curettes to eliminate local irritants on
the adjacent teeth. The implemented suturing technique consisted of simple interrupted
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stitches using 6-0 nylon; the choice of this suture material was due to its ease of handling,
biocompatibility, and minimal tissue reaction. Postoperative instructions were provided at
the end, and a new appointment was made to remove the sutures (Figure 3). The obtained
sample was fixed in 10% formalin prior to routine histopathological examination (Figure 4).

Figure 1. Preoperative clinical view of PGCG in the patient, showing an increase in gum volume
corresponding to the circumscribed and well delimited lesion between maxillary central and lateral
incisors. (A) Frontal view; (B) lateral view.

Figure 3. Postoperative clinical view. (A) Frontal view; (B) lateral view.
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Figure 4. Excised tissue samples for histopathological examination.

Histological analysis showed proliferation of granulation tissue (Figure 5). The benign
enlargement consisted of numerous vascular and lymphatic spaces of different calibers
(white arrow), some of which were congestive hemosiderin deposits, moderately diffuse
and mixed inflammatory infiltrates comprising plasma cells, lymphocytes, histiocytes, and
polymorphonuclear cells, as well as multi-nucleated osteoclast-type giant cells (yellow
arrow) containing two or more than ten nuclei. Several of these cells had pyknotic nuclei,
with stroma containing abundant collagen fibers arranged in a lax and irregular manner.
Additionally, in certain areas multiple spindle cells and presence of reactive bone tissue
were recognized. The covering epithelium was of the stratified squamous para-keratinized
type, which exhibited loss of continuity, with deposits of eosinophilic material compatible
with fibrin (black arrow). These characteristics corroborated the presumptive diagnosis of
peripheral giant cell granuloma. Follow-up evaluations at 3, 6 and 12 months were imple-
mented, during which satisfactory clinical conditions were observed without recurrence.

Figure 5. Histopathological examination of the excised specimen showing proliferation of multi-
nucleated giant cells in the cell matrix. Magnification: (A) x10. Vascular and lymphatic spaces of
different calibers (white arrow), deposits of eosinophilic material compatible with fibrin (black arrow);
(B) x20. Multi-nucleated osteoclast-type giant cells (yellow arrow).

3. Discussion

Peripheral giant cell granuloma (PGCG) is an exophytic, extra-osseous, and non-
neoplastic pathology that originates in the periosteum or periodontal ligament [1]. The
etiology of PGCG is unknown; however, hormones have been considered as contributing
factors, although this association is controversial. Few clinical cases of pregnancy-associated



Appl. Sci. 2023,13, 12688

50f9

PGCG have been described [10-12]. This study presents a case of pregnancy-associated
PGCG in the upper jaw.

The complexity of the etiology of GPCG involves several hypotheses of reactive
processes, the nature of multinucleated giant cells, and the influence of cytokines and
differentiation factors [1,4,13-15]. GPCG is generally considered a reactive lesion, which
means that it is probably triggered by external factors such as the presence of local irritants
such as dental biofilm, dental calculus, overflowing restorations, indiscriminate use of
toothpicks, chronic infections, food, and tooth impaction [1,4,13-15]. One theory of the
nature of the multinucleated giant cells in GPCG proposes that they are osteoclasts, possibly
residual from physiological tooth resorption or in reaction to injury to the periosteum;
evidence supporting this includes the presence of receptors for calcitonin in these cells
and their ability to excavate bone in vitro [4]. On the other hand, studies suggest that
the giant cells in the GPCG could represent a reactive component derived from bone
marrow mononuclear cells in response to an unknown stimulus from the stromal tissue [4].
Recently, research has shown that stromal cells in GPCG secrete various cytokines and
differentiation factors. These factors are believed to stimulate the migration of monocytes
into the tumor tissue and promote the fusion of these cells into multinucleated osteoclast-
like giant cells [4,13]. The imbalance in the Receptor Activator of Nuclear Factor kB Ligand
(RANKL)/Receptor Activator of Nuclear Factor kB (RANK)/osteoprotegerin (OPG) system
could be a contributing factor in the development of GPCG. Alteration in the balance
between RANKL and OPG, either by an increase in RANKL or a decrease in OPG, could
lead to increased differentiation and activity of osteoclasts and potentially to the formation
of multinucleated giant cells [4]. However, it is important to recognize that the etiology of
GPCG is multifactorial, and this last mechanism is only one of the possible factors involved.

The roles played by sex hormones in pregnancy in relation to the initiation, develop-
ment, and progression of PGCG are controversial. During pregnancy, hormonal changes,
particularly those involving estrogen and progesterone, promote alterations in the oral
cavity. These alterations encompass physiological, vascular, microbiological, and cellular
changes, creating a favorable environment for the initiation and development of various
pathologies [16-23]. Among the physiological changes that significantly contribute to the
prevalence of oral lesions, especially in gingival tissue, are an approximate 1500 mL increase
in blood volume (normal volume in women being 4 to 4.5 L), establishing a framework
clinical diagnosis for physiological anemia, which can stimulate gingival bleeding and the
possible increase in blood glucose levels due to the decrease in sensitivity to insulin by
pregnancy hormones, potentially generating a decrease in the elasticity and increase in the
permeability of blood capillaries [16,22]. Alterations in the microcirculatory system during
pregnancy involve swelling of endothelial cells, increased adhesion of platelets and leuko-
cytes to vessel walls, microthrombi formation, changes in perivascular mast cells, increased
vascular permeability, and vascular proliferation [16,22]. Estrogen and progesterone, in
conjunction with inflammatory mediators, can induce changes in vascular responses and
connective tissue turnover in the periodontium, leading to a higher prevalence of inflam-
matory processes during hormonal fluctuations [22]. Hormones during pregnancy can
induce an increase in Vascular Endothelial Growth Factor (VEGF) and basic Fibroblast
Growth Factor (bFGF), which are activators of angiogenesis, altering the vascular response.
VEGEF is particularly important, as it acts as a mitogenic factor for endothelial cells, trigger-
ing neovascularization within granulomas, and thereby contributing to their appearance
and growth. Additionally, other vascular factors such as connective tissue growth factor,
angiopoietin-1, angiopoietin-2, Tie-2, ephrinB2, ephrinB4, and decorin have been reported
to be involved in profound inflammation and angiogenesis in granulomas. Therefore,
the set of these factors, stimulated or modulated by pregnancy hormones, could facilitate
the formation of peripheral giant cell granulomas by promoting a proinflammatory and
proangiogenic environment in the oral cavity. The oral microbiota undergo changes during
pregnancy, in particular an increase in populations of aerobic and anaerobic bacteria such as
Porphyromonas gingivalis, Bacteroides melaninogenicus, and Prevotella intermedia [16,19]. These
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bacteria affect target cells such as keratinocytes and fibroblasts. Cellular changes in the
gingival epithelium are characterized by decreased keratinization, an increase in glycogen
content, proliferation of fibroblasts, blockage of collagen degradation, and an increase in
the rate of oral mucosa desquamation, favoring bacterial proliferation and resulting in
oral lesions [19]. These changes lead to alterations in the epithelial barrier, resulting in
heightened responses to irritants, especially in the dental biofilm [18]. Additionally, there
is a decrease in the antimicrobial activity of peripheral neutrophils, which are essential
components of the innate immune defenses of periodontal tissues. Furthermore, in the
oral cavity there is a decrease in pH and a consequent reduction in salivary buffer capacity
during pregnancy. Combined with modifications or alterations in eating habits and oral
care practices, this increases the risk of microorganism growth and the development of
oral lesions [16]. These conditions generated by hormonal changes during pregnancy favor
the prevalence and/or severity of certain conditions in the oral cavity [22]. This effect is
particularly noticeable after the second month, as it is precisely at this point that there
are increases in plasma levels of estrogen and progesterone [16,21]. In their clinical case
description of PGCG associated with pregnancy, Caillouette and Mattar (1978) reported that
high levels of estrogens and gonadotropic hormones increase the deposition of glycogen in
the epithelium and exert a positive trophic effect on the buccal mucosa [10]. These changes
lead to hyperplasia of the papillae and blood vessels, resulting in increased vascularity,
which in turn favors the development of PGCG. The surgical management of this clinical
case involved the extraction of three teeth from the lower jaw to facilitate tumor removal.
Additionally, the lesion extended to the mandibular canal, necessitating the sacrifice of the
inferior alveolar nerve. In contrast, in the present case no dental organ or nerve sacrifice
was necessary for PGCG removal. Subsequently, Csillag et al. (1997) described a clinical
case of GCG removal from the mandible which required the extraction of the second mo-
lar associated with the lesion. The authors suggested that hormonal and hemodynamic
changes during pregnancy may act as stimulating factors for GCG. On the other hand,
Patil et al. (2018) reported a clinical case involving the surgical removal of a PGCG in
a patient who manifested the lesion during the last trimester of pregnancy. The patient
presented generalized gingival inflammation, bleeding on probing, and calculus during
clinical examination. Additionally, radiographic examination identified bone resorption
in the molar region. In the present case report, no alterations were observed in the soft or
hard tissues of the oral cavity. In a descriptive study involving 26 patients with PGCG,
Giinhan (1998) identified the presence of estrogen and progesterone receptors using the
immuno-peroxidase technique [23]. Estrogen receptor positivity was found in stromal cells
in fourteen patients, and in ten of these patients the osteoclast-like giant cells exhibited
estrogen receptor immunostaining. Based on these results, it was concluded that the cells
forming the peripheral giant cell granuloma might be potential targets for estrogens and
that the lesion might be influenced by hormonal conditions. In contrast, Shirani (2008)
carried out a descriptive study in 20 patients to determine the relationship between PGCG
and circulating levels of sex hormones (testosterone, estrogen, and progesterone) [24]. How-
ever, no significant association was found between PGCG and sex hormones, and it was
concluded that PGCG does not directly depend on testosterone, estrogen, and progesterone
studies [25]. Therefore, it was suggested that the role of sex hormones in the development
of PGCG might be secondary to local factors such as trauma and poor oral hygiene. In
the clinical case described here, we believe that the changes in the oral cavity caused by
hormones during pregnancy may be considered as factors that contribute to the onset and
progression of PGCG, as no other local triggering conditions for this lesion were present.
However, further studies are needed to clarify this association.

Generally, PGCGs occur in soft tissue without affecting the bone, as was observed in
the present study, which is consistent with findings from other studies [13,26]. However,
giant cells may be activated as an inflammatory response, making them participate as
osteoclasts and leading to the resorption of alveolar bone [3]. Osteoclastic activity may be
associated with exuberant stromal cell proliferation and bone remodeling [21]. Resorptive
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functions may be modulated by estrogen receptors on osteoclasts. On the other hand, the
proliferation of osteoclasts in the pathology may be related to other factors.

The treatment of choice for PGCG is surgical excision, as implemented in the present
clinical case and in previous studies [1,7,14,27]. This surgical removal method involves
excising the lesion along with extensive curettage of the periosteum at the base of the
lesion. The associated teeth do not need to be extracted if they are healthy. In fact, it has
even been suggested that extraction is contraindicated [2,27]. In addition, it is advisable
to remove local irritants. Various treatment modalities have been suggested for PGCG,
including intralesional steroids, subcutaneous or nasal calcitonin, subcutaneous injections
of alpha-interferon, and the protein tyrosine kinase inhibitor imatinib. However, there
is insufficient evidence to support the efficacy of these methods [27]. Using a CO, laser
or laser resection is another viable treatment option for granuloma removal [27]. The
CO? laser provides advantages, including reduced bleeding risk and superior coagulation
properties. However, it may not be suitable when the lesion affects adjacent bone, in
which case thorough surgical curettage becomes necessary [27]. In a study by Chaparro
(2005), CGCG excision and biopsy was performed via CO; laser in an operation involving
two cases and with a cold scalpel in three cases [15]. Laser resection is a technique that
allows wound sterilization, causes less intraoperative bleeding, does not require sutures,
and provides greater postoperative comfort. However, if the resection is superficial, the
condition may reoccur [2]. The surgical modality followed by curettage was implemented
in the present case because the lesion involved adjacent bone and because adding curettage
reduces the risk of recurrence compared to excision alone.

The recurrence rate of PGCG varies widely [28,29]. Chrcanovic (2018) analyzed
2824 reported cases of PGCG lesions in the literature and found that the overall recurrence
rate after treatment was 9.5% [6]. The analysis revealed that when PGCG was treated solely
with surgical excision, the recurrence rate was 16%. However, when surgical excision was
followed with curettage, the chance of recurrence was reduced by 85% relative to excision
alone. Interestingly, other factors such as age, lesion size, duration of follow-up, gender,
location of lesion, clinical symptoms, and bone erosion did not appear to influence the
probability of recurrence. Additionally, recurrence is associated with not eliminating local
irritating factors adjacent to the site where the injury developed, such as hard deposits,
food impact, ill-fitting dentures, overhanging restorations, etc. [3,12].

Healthcare professionals need to be aware of the potential impact of pregnancy-
associated hormones on the oral cavity. Dentists should be vigilant in monitoring oral
lesions during prenatal care. Managing PGCG in any trimester of pregnancy requires a
multidisciplinary approach involving dental professionals, obstetricians, and other health-
care providers. Collaboration among specialists ensures the formulation of a safe and
effective treatment plan that considers the unique challenges posed by pregnancy [28].
Having a patient-centered approach that addresses her concerns is essential for optimizing
treatment outcomes and overall patient satisfaction. Providing reassurance and addressing
any anxiety or concerns regarding dental treatment during pregnancy lead to better patient
compliance and outcomes [29]. Additionally, it is important to inform pregnant patients
that the use of local anesthesia during surgery is safe and does not pose a significant risk to
the fetus [30]. Regarding surgical management in pregnant women with PGCG, there are
no special considerations; however, it is suggested that in this patient group the use of 2%
lidocaine with epinephrine 1:200,000 is the anesthetic agent that best balances safety and
effectiveness [22]. Semisupine positioning, blood pressure monitoring, and reassurance
are recommended for high-risk mothers in order to reduce the risk of transient changes in
blood pressure, hypoxemia, and hypoglycemia [22]. In patients with underlying conditions,
such as eclampsia, hypertension, hypotension, and gestational diabetes, dentists should
use epinephrine with caution and monitor the anesthetic dose [19]. Implementing oral
care recommendations for pregnant women is essential for aiding the prevention and early
detection of developing oral lesions. These recommendations include promoting good oral
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hygiene practices [30-33], scheduling regular dental check-ups [33], maintaining a balanced
diet [34], and implementing monitoring and follow-up when lesions are observed [35].
Finally, future research should aim to evaluate the association between circulating
levels of estrogen and progesterone in various trimesters of pregnancy and the presence
of PGCG. This research would help to clarify the controversial link between hormonal
changes during pregnancy and this condition. Additionally, further studies are needed to
investigate the benefits of the various treatment modalities employed for PGCG.

4. Conclusions

This case report highlights the intricate interaction between pregnancy and the de-
velopment of PGCG, underscoring the importance of early recognition and management
of oral pathologies during pregnancy. Despite the relative rarity of PGCG, hormonal
changes and alterations in the immune response during pregnancy may predispose preg-
nant women to this condition. Early identification and accurate diagnosis of this type of
pathology are crucial to initiating appropriate treatment and preventing possible compli-
cations. This case highlights the success of surgical excision and the need for continued
monitoring for recurrence, providing a valuable reference for dental professionals in the
treatment of similar conditions.
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