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Abstract:

Peripheral giant cell granuloma (PGCG) is a non-neoplastic, tumor-like reactive lesion occurring
exclusively on gingiva/alveolar crest. It is thought to arise from the periodontal ligament or the
periosteum. Clinically, it bears resemblance to pyogenic granuloma, peripheral ossifying fibroma and
many other peripheral lesions seen in the oral cavity, thereby histopathology is mandatory for the
diagnosis of this lesion. The lesion although being relatively common, but still carries a lot of ambiguity.
The ambiguity is in terms of its etiology, growth potential, biological behavior (recurrence), histogenesis
of its cells and its treatment. The entity further holds significance because of its notorious behavior and
its high tendency to recur. The present paper describes recurrent PGCG with a comprehensive insight of
the literature on its etiology, clinical, radiological, histological, ultrastructural and molecular aspects.
Special attention is given on the histogenesis of cells and their types as also on the differential diagnosis
and treatment of this lesion.

Key Words: Giant cell lesion, mononuclear stromal cells, multinucleated giant cells, myeloid tumor,
osteoclast, peripheral giant cell granuloma

Introduction:
Historical background:
Peripheral giant cell granuloma (PGCG) about more than a 100 years ago.[1] Jaffe through his research
affirmed that the giant cell tumors occurring at other areas of the body were poles apart from the giant
cells found in the jaws and termed them (giant cells found within the jaws) as giant cell reparative
granuloma.[2] Bernier Cahn suggested that these lesions should be called as either a peripheral or central
giant cell reparative granuloma.[3]
Today the term PGCG is universally accepted.[4] Waldron and Shafer found that the intra-osseous lesions
did not contain any reparative characteristics and histologically did not differ from any other benign giant
cell tumor of bone.[5] Bhaskar et al. in 1959 subdivided giant cell granuloma into central and peripheral
types.
A non-neoplastic lesion by nature, the Giant cell granuloma is distinctive in its histologic makeup. It
contains multinucleated giant cells embedded in a stromal environment composed of mononuclated
stromal cells along with ovoid to spindleshaped nuclei.[7]
Giant cell granulomas occurring within the bone are called central giant cell granuloma (CGCG) and
those occurring on edentulous alveolar processes or gingivae are called PGCG. Although the CGCG is
rare in nature, making up 7% of total benign lesions of the jaws it is at times uncompromising in nature,
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especially in young patients.[8,9] Contrary to that, PGCG is a more common giant cell lesion of the jaw
and can arise either in response to local irritation or from the connective tissue of the gingiva, periodontal
membrane or from the periosteum of the alveolar ridge.[10]
Conventionally, although the term “PGCG” is now a worldwide designated and acknowledged
terminology, but still certain parameters regarding this lesion such as its etiology, recurrent nature,
proliferative potential and derivative roots of multinucleated giant cells and mononuclear stromal cells
remain obscure.[11] In 1962, Gottsegen[12] proposed that PGCG arose postperiodontal surgery while
others claimed that they developed in response to local irritating factors.[2-4] One of the predisposing
factors causing PGCG is poor oral hygiene, and it is most commonly found in people belonging to the
lower socioeconomic strata.[13] PGCG occurs exclusively on the gingiva or edentulous alveolar ridge.
The lesion mimics other reactive lesions occurring on the gingiva clinically, however, it has significantly
higher rate of recurrence than other reactive lesions and thus has to be treated with caution with complete
excision and clearing of the lesion.
The present paper offers a review of the literature to define the etiology, clinical, radiological,
histological, ultrastructural and molecular aspects of PGCG. Special emphasis is given on the histogenesis
of cells and their types as also on the differential diagnosis and treatment of this lesion.
Etiopathogenesis of peripheral giant cell granuloma:
Etiology of this lesion is not very clear, and many authors have put forth different causes. Chronic local
irritation of the gingiva can lead to the manifestation of spectrum of reactive lesions, one of which is
PGCG that is thought to either originate from the periodontal membrane surrounding the tooth or from
the periosteum of the bone. Since it is known that periodontium responds to the similar irritants in a
different way, it is postulated that PGCG is a more intense response of periosteum to the irritation factors
than that associated with the formation of the more common lesion that is pyogenic granuloma.[14,15]
Chronic irritants:
Sood et al. stated that PGCG is presumably a reactive lesion caused in response to local irritation or
trauma. The predisposing factors include trauma, badly finished restorations, plaque, calculus, chronic
infections and impacted food.[16] Bodner et al. suggested that these lesions comprise of an abnormal
proliferative response to aggregation.[17]
Tooth extractions:
Previous literature has shown some occurrence rate of PGCG postextraction, but the fact that extraction
might lead to the development of PGCG is still not clear. Mighell et al. reported a case, where there was
an occurrence of PGCG 2 months post theorthodontic extraction of a deciduous molar. They suggested
that a healing socket rich in growth factors could possibly have stimulated the PGCG growth and eventual
lesion development.[18]
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Xerostomia:
Bodner et al.[17] found in his study that there was significantly higher percentage of reports of large
PGCG’s (>2 cm) in people with xerostomia (oral dryness).
Hormonal influence:
Vittek et al. in 1982 found progesterone and estrogen receptors on human gingiva.[19] A study conducted
by Matter et al. suggested that PGCG was propagated by pregnancy rather than being “pregnancy
dependent.” He stated that the lesion entirely was not hormone dependent, but was a result of various
combinations of causative factors such as an immunosuppressive action of hormones along with hyper
responsiveness of the gingiva to these hormones. The response of gingiva can be linked to the finding that
estrogen metabolism in unhealthy gingiva is 3 times more than normal gingiva and the activity of
responsible enzyme of these reactions increased gingival inflammation. Furthermore, marked female
predilection of PGCG suggests a possible hormonal influence. Thus, it can be concluded that ovarian
hormones influence the growth of this lesion, however the effect is secondary.[20]
Primary hyperthyroidism: Rare occurrence of PGCG as an oral manifestation of hyperparathyroidism
without any significant bone involvement is reported in the literature. Although this is not a common
initial presentation, hyperparathyroidism should be considered as an etiological factor when multiple
lesions are present and in recurrent cases that already have
undergone various treatment modalities with no effective remission. An unwarranted production of the
parathyroid hormone as seen in parathyroid tumor and chronic renal disease also initiates the formation of
a giant cell lesion. Furthermore, children with X-linked hypophosphatemic rickets, a condition that is
associated with subclinical hyperparathyroidism, have an increased probability for developing this
entity.[21,22]

Case Report:
A 25 years old male patient, resident of Sarsaw, Saharanpur reported to Department of Oral Medicine
And Radiology, with a chief complaint of irregular growth of gums and swelling in lower right back tooth
region since 3 years. History dates back to 3 years when patient first noticed decayed tooth and food
lodgment in lower right back tooth region. For which patient underwent extraction of the decayed tooth in
lower right back tooth region. After few days of extraction, patient started experiencing small [lesser than
pea size], growth in that region. With time the size of growth gradually increased and has attained this
present size 2 months ago. Patient went to some private practitioner; near patient’s house for some
medications [nature of medication is unknown]. No changes in the growth were observed after
medication. Patient was experiencing dull, continuous, non-radiating pain in lower right back tooth region
since 1 day. Past Dental History revealed Patient underwent extraction of tooth in lower right back tooth
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region 3 years ago. Procedure was uneventful.Patient underwent removable set of artificial teeth in upper
front tooth region 2 years ago. Habit History reveals chewing tobacco 2-3 times daily since 3 years.
Extra-Oral Examination revealed A bilaterally single submandibular lymph node is palpable of size 1.5cm
[approximately] in diameter, firm in consistency, non- tender in nature and not fixed to the underlying
surface. On Intra-oral examination: On Inspection: A solitary growth is seen on right lower back tooth
region w.r.t.46 region. Growth is extending bucco-lingually from buccal vestibule of 46 region to floor of
the mouth and distal of 45. Shape is roughly oval with a size of 2.5˟3cm approximately. Overlying
surface of growth is smooth and reddish- yellow in color. [figure 1] On Palpation: Sessile growth was
present. Consistency of growth was soft to firm in nature. Growth was non-tender. No bleeding or pusdischarge was seen on manipulation.

With these provisional diagnosis was Ossifying fibroma w.r.t. 46 region. Investigations advised were
IOPA w.r.t.46 region, Panoramic view, CECT face, Histopathological examination and Biopsy. OPG
shows regular bone loss present on the buccal cortex extending supero-inferiorly from the alveolar cortex
to 2 cm below and antero-posteriorly from mesial of 47 to apex of 45. [figure 2].
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CECT face reveals irregular mottled destruction of the mandible is seen on the right side measuring
25.9mm˟19mm with associated ill-defined enhancing soft-tissue mass on its inner and outer aspect with
destruction of lingual as well as buccal cortex. [figure 3]
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Mass is extending along the gingivo-lingual sulcus and shows ill-defined fat planes with adjacent part of
the tongue. Histopathology reveals the presence of hyperplastic parakeratinized stratified squamous
epithelium having long thin rete-ridges with underlying highly cellular connective tissue stroma.
Connective tissue is composed of numerous multi-nucleated giant cells, endothelial lined blood vessels
along with extravasated RBCs. Immature bone containing osteocytes with lacunae are evident in few
areas.[figure 4]
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Focal areas of calcification and hemosiderin deposits are also evident. Sections show alveolar mucosal
lining epithelium lined by mildly hyperplastic stratified squamous epithelium with focal
pseudoepitheliomatous hyperplasia. The underlying tissue show aggregates of foreign body giant cells,
fibro-angiomatous stroma along with giant cells are seen infiltrating the underlying bony tissue and
destroying it. At places the giant cells are seen cuffing the bony fragments. No evidence of necrosis or
increase in mitotic activity noted. With these we came to the final diagnosis of PERIPHERAL GIANT
CELL GRANULOMA w.r.t. 46 region. Treatment advised was Cessation the habit., Excision of the
peripheral giant cell granuloma, Maintaince of proper oral hygiene.
Discussion:
Flaitz suggested that PGCG can arise secondarily to an alteration of the endothelial cells of the
capillaries.[23] Adlakha et al considered endothelial cells of the capillaries to have phagocytic
response to hemorrhage in a preexisting granulation tissue, which results in the formation of
PGCG.[24] Souza et al described in their study that Ki67 (proliferative marker) is expressed
through G1, S, G2, and M phase of the cell cycle, and its demonstration indicates proliferative
stage of these cells and Ki67-positive cells were seen largely in PGCG.[25]
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Clinically, it has been found that the incidence rate of PGCG among all oral reactive lesions
varies from 5.1 to 43.6%. The age incidence of PGCG is most common in the fourth (40%) to
sixth decade of life. PGCG has female predilection (65%), same as in our case. PGCG involves
the mandible (55%) more than the maxilla (2.4:1), same as seen in our case. Clinical
characteristic features of PGCG show an asymptomatic, soft, nodular mass with red to reddishblue color. However, repeated trauma due to occlusion can lead to ulceration and secondary
infection. Seldomly, the lesion is painful. A secondarily infected lesion presents a “yellow zone”
caused by the aggregation of a fibrin clot at the ulcer site. It is usually not more than 1.5 cm in
diameter. Radiographically, superficial bone resorption, widening of the periodontal ligament
space, and mobility of associated teeth are usually seen. When the lesion involves edentulous
areas, the cortical bone exhibits a concave resorption beneath the lesion. This typical feature is
known as “leveling” effect. This feature is also referred to as “cupping” resorption by many
authors.[26]

PGCG shows the same clinical features as of PG, central giant cell granuloma, peripheral
ossifying fibroma, and metastatic carcinomas.[27] Microscopic examination shows the presence
of hyperplastic parakeratinized stratified squamous epithelium. The connective tissue shows the
presence of numerous young proliferating fibroblasts in vascularized fibrocellular stroma with
numerous blood capillaries and abundant MNCs.[23]

The treatment of PGCG comprises surgical resection with elimination of the entire base of the
lesion along with removal of the underlying irritant factors.[28] To avoid recurrence after
treatment, extensive clearing of the lesion base and the source of irritation should be eliminated
after complete excision of the lesion.[29]

Recurrence of PGCG is quite uncommon and ranges between 5 and 11%, as reported.[30] PGCGs
that contain calcifications appear more likely to recur.
Conclusion:
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PGCG is a benign, reactive lesion occurring on the gingiva around teeth as well as in edentulous
areas. This case report of PGCG has higher recurrence rate compared with previously published
studies as the patient underwent complete excision twice within 1 month. Therefore, more cases
should be reported for such kind of ambiguous reactive lesions.
References:
1. el-Khashab MM, Fahim MS, Abaza NA. Peripheral giant cell reparative granuloma: Report of
two cases. J Oral Surg 1968;26:411-7.
2. Jaffe HL. Giant-cell reparative granuloma, traumatic bone cyst, and fibrous (fibro-oseous)
dysplasia of the jawbones. Oral Surg Oral Med Oral Pathol 1953;6:159-75.
3. Bernier JL, Cahn LR. The peripheral giant cell reparative granuloma. J Am Dent Assoc
1954;49:141-8.
4. Tyagi P, Jain A, Tyagi S. Peripheral giant cell granuloma — A case report. Ann Essences Dent
2011;1:109-12.
5. Waldron CA, Shafer WG. The central giant cell reparative granuloma of the jaws. An analysis of
38 cases. Am J Clin Pathol 1966;45:437-47.
6. Bhaskar SN, Bernier JL, Godby F. Aneurysmal bone cyst and other giant cell lesions of the jaws:
Report of 104 cases. J Oral Surg Anesth Hosp Dent Serv 1959;17:30-41.
7. Kramer IR, Pindborg JJ, Shear M. Histological Typing of Odontogenic Tumours. 2nd ed. Berlin:
Springer-Verlag; 1991. p. 31.
8. Sidhu MS, Parkash H, Sidhu SS. Central giant cell granuloma of jaws — Review of 19 cases. Br
J Oral Maxillofac Surg 1995;33:43-6.
9. Kruse-Lösler B, Diallo R, Gaertner C, Mischke KL, Joos U, Kleinheinz J. Central giant cell
granuloma of the jaws: A clinical, radiologic, and histopathologic study of 26 cases. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod 2006;101:346-54.
10. Katsikeris N, Kakarantza-Angelopoulou E, Angelopoulos AP. Peripheral giant cell granuloma.
Clinicopathologic study of 224 new cases and review of 956 reported cases. Int J Oral Maxillofac
Surg 1988;17:94-9.
11. Chaparro-Avendaño AV, Berini-Aytés L, Gay-Escoda C. Peripheral giant cell granuloma. A
report of five cases and review of the literature. Med Oral Patol Oral Cir Bucal 2005;10:53-7.
12. Gottsegen R. Peripheral giant cell granuloma following periodontal surgery. J Periodontol
1962;33:190-4.
13. Eronat N, Aktug M, Giinbay T, Unal T. Peripheral giant cell granuloma: Three case reports. J
Clin Pediatr Dent 2000;24:245-8.
ISSN: 2005-4238 IJAST
Copyright ⓒ 2020 SERSC

4722

International Journal of Advanced Science and Technology
Vol. 29, No. 2, (2020), pp. 4713 - 4723

`

14. Motamedi MH, Eshghyar N, Jafari SM, Lassemi E, Navi F, Abbas FM, et al. Peripheral and
central giant cell granulomas of the jaws: A demographic study. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 2007;103:e39-43.
15. Eversole LR, Rovin S. Reactive lesions of the gingiva. J Oral Pathol 1972;1:30-8.
16. Sood S, Gulati A, Yadav R, Gupta S. Peripheral giant cell cell granuloma — A review. Indian J
Multidiscip Dent 2012;2:435-40.
17. Bodner L, Peist M, Gatot A, Fliss DM. Growth potential of peripheral giant cell granuloma. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 1997;83:548-51.
18. Mighell AJ, Robinson PA, Hume WJ. Peripheral giant cell granuloma: A clinical study of 77
cases from 62 patients, and literature review. Oral Dis 1995;1:12-9.
19. Vittek J, Gordon GG, Rappaport SC, Munnangi PR, Southren AL. Specific progesterone
receptors in rabbit gingiva. J Periodontal Res 1982;17:657-61.
20. Shirani G, Arshad M. Relationship between circulating levels of sex hormones and peripheral
giant cell granuloma. Acta Med Iran 2008;46:429-33.
21. Flaitz CM. Peripheral giant cell granuloma: a potentially aggressive lesion in children. Pediatr
Dent 2000;22:232-3.
22. Parbatani R, Tinsley GF, Danford MH. Primary hyperparathyroidism presenting as a giant-cell
epulis. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998;85:282-4.
23. Flaitz CM. Peripheral giant cell granuloma: a potentially aggressive lesion in children. Pediatr
Dent 2000; 22 (03) 232-233
24. Adlakha VK, Chandna P, Rehani U, Rana V, Malik P. Peripheral giant cell granuloma. J Indian
Soc Pedod Prev Dent 2010; 28 (04) 293-296
25. Souza PE, Mesquita RA, Gomez RS. Evaluation of p53, PCNA, Ki-67, MDM2 and AgNOR in
oral peripheral and central giant cell lesions. Oral Dis 2000; 6 (01) 35-39
26. Mighell AJ, Robinson PA, Hume WJ. Peripheral giant cell granuloma: a clinical study of 77 cases
from 62 patients, and literature review. Oral Dis 1995; 1 (01) 12-19
27. Pandolfi PJ, Felefli S, Flaitz CM, Johnson JV. An aggressive peripheral giant cell granuloma in a
child. J Clin Pediatr Dent 1999; 23 (04) 353-355
28. Flaitz CM. Peripheral giant cell granuloma: a potentially aggressive lesion in children. Pediatr
Dent 2000; 22 (03) 232-233
29. Kfir Y, Buchner A, Hansen LS. Reactive lesions of the gingiva. A clinicopathological study of
741 cases. J Periodontol 1980; 51 (11) 655-661
30. Mighell AJ, Robinson PA, Hume WJ. Peripheral giant cell granuloma: a clinical study of 77 cases
from 62 patients, and literature review. Oral Dis 1995; 1 (01) 12-19
ISSN: 2005-4238 IJAST
Copyright ⓒ 2020 SERSC

4723

