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SUPPLEMENTAL APPENDIX 
 
a. Materials and Methods: search strategies, study selection, data extraction 
b. Additional figure; 
c. Additional table; 
d. Publications included in the review; 
e. Publications excluded for not having enough clinical, radiological and histological information; 
f. Publications excluded due to the possibility of duplicated cases. 
g. PRISMA checklist 
 
 
 
a. Materials and Methods 

 

Search strategies 

An electronic search without time restrictions was undertaken in February 2018 in the following 

databases: PubMed/Medline, Web of Science, Science Direct, J-Stage, and Lilacs. The following terms were 

used in the search strategies: 

 

(("central giant cell lesion") OR ("central giant cell reparative granuloma") OR ("central giant cell 

granuloma") OR ("central giant cell")) NOT ("elastolytic giant cell granuloma") 

 

Google Scholar and Crossref were also checked. A manual search of related journals, including Acta 

Odontologica Scandinavica, Acta Oto-Laryngologica, Annals of Otology Rhinology and Laryngology, British 

Journal of Oral and Maxillofacial Surgery, Cancer, Head & Neck, Head and Neck Pathology, International 

Journal of Oral and Maxillofacial Surgery, Japanese Journal of Oral and Maxillofacial Surgery, Journal of 

Dental Research, Journal of Craniofacial Surgery, Journal of Cranio-Maxillofacial Surgery, Journal of Japanese 

Society of Oral Oncology, Journal of the Japanese Stomatological Society, Journal of Laryngology and Otology, 

Journal of Maxillofacial and Oral Surgery, Journal of Nihon University School of Dentistry, Journal of Oral and 

Maxillofacial Surgery, Journal of Oral Pathology and Medicine, Journal of the Stomatological Society, 

Laryngoscope, Oral Diseases, Oral Oncology, Oral Surgery Oral Medicine Oral Pathology Oral Radiology, 

Otolaryngology -- Head and Neck Surgery, and Quintessence International, was performed. The reference list 

of the identified studies and the relevant reviews on the subject were also checked for possible additional 

studies. Publications with lesions identified by other authors as being CGCL, even not having the term “central 

giant cell lesion“ in the title of the article, were also re-evaluated by an author of the present study. 

 
 
 
 
 
 
Study selection 
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The titles and abstracts of all reports identified through the electronic searches were read 

independently by the authors. For studies appearing to meet the inclusion criteria, or for which there were 

insufficient data in the title and abstract to make a clear decision, the full report was obtained. Disagreements 

were resolved by discussion between the authors. The clinical and radiological aspects, as well as the 

histological description of the lesions reported by the publications were thoroughly assessed by one of the 

authors (R.S.G.) of the present study, in order to confirm the diagnosis of CGCL.  

 

Data extraction 

The review authors independently extracted data using specially designed data extraction forms. Any 

disagreements were resolved by discussion. For each of the identified studies included, the following data 

were then extracted on a standard form, when available: year of publication, number of patients, patient’s 

sex, age and race, follow-up period, for how long the lesion has been noticed before initial treatment, lesion 

location (maxilla/mandible), anterior/posterior location (three categories: [a] anterior: lesions in the 

incisors/canine region; [b] premolar region; [c] posterior: lesions in the molars/retromolar region), lesion 

size, perforation of cortical bone, locularity appearance in radiological exams (unilocular/multilocular), 

presence of radiopacities visible in the radiological exams, association of the lesion with a tooth, tooth 

displacement and/or tooth root resorption due to lesion’s growth, expansion of osseous region adjacent to 

the tumor, presence of clinical symptoms, classification in aggressive or non-aggressive lesion (see sub-item 

Analyses), treatment performed (curettage, debulking, enucleation, partial resection, resection with 

continuity, chemotherapy, radiotherapy, corticoid, calcitonin, interferon, monoclonal antibody, 

bisphosphonate), performance of curettage or peripheral osteotomy right after surgical excision, number of 

treatment steps, recurrence, recurrence period, number of recurrences, occurrence of spontaneous 

resolution, and blood exams (alkaline phosphatase, parathormone, calcium, phosphate). The lesion size was 

determined according to the largest diameter reported in the publications. Contact with authors for possible 

missing data was performed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
b. Additional figure 
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Figure S1. Study screening process. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
c. Additional table 
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Table S1. Type of first treatment performed in lesions of different size ranges - for the lesions with available 
information about both treatment and size. 
 

Size 
(cm) 

Curettage Enucleation Marginal 
resection 

Segmental 
resection a 

Drug 
therapy b 

Debulking or 
radiotherapy 

Total 

0-2.0 46 (48.4) 20 (21.1) 2 (2.1) 3 (3.1) 24 (25.3) 0 (0) 95 (100) 
2.1-4.0 109 (41.1) 74 (27.9) 16 (6.1) 14 (5.3) 49 (18.5) 3 (1.1) 265 (100) 
4.1-6.0 61 (35.7) 39 (22.8) 19 (11.1) 20 (11.7) 30 (17.5) 2 (1.2) 171 (100) 
>6.0 33 (44.6) 8 (10.8) 9 (12.1) 13 (17.6) 11 (14.9) 0 (0) 74 (100) 

a Resection with continuity defect 
b Therapy with a drug, which can be either corticoid, calcitonin, or monoclonal antibody 
 
 
 
d. Publications included in the review 
 

The 365 publications included in the review are listed below. 
 
1. Abdo EN, Alves LC, Rodrigues AS, Mesquita RA, Gomez RS. Treatment of a central giant cell 

granuloma with intralesional corticosteroid. Br J Oral Maxillofac Surg. 2005 Feb;43(1):74-6. 
2. Abe K, Nikaidoh H, Takuma C, Oka M, Higuchi Y. Central giant cell granuloma of maxilla-A report of a 

case. Japanese Journal of Oral and Maxillofacial Surgery 1987;33(12):2442-2446. 
3. Abu-El-Naaj I, Ardekian L, Liberman R, Peled M. Central giant cell granuloma of the mandibular condyle: 

a rare presentation. J Oral Maxillofac Surg. 2002 Aug;60(8):939-41. 
4. Adornato MC, Paticoff KA. Intralesional corticosteroid injection for treatment of central giant-cell 

granuloma. J Am Dent Assoc. 2001 Feb;132(2):186-90. 
5. Ahmad A, Ahtesham N, Satpute AS, Nagargoje GL. Aggressive central giant cell mimicking peripheral 

giant Cell Granuloma - A Rare Case Report and Review of Literature. International Journal of Current 
Microbiology and Applied Sciences. 2016;5(2):263-266. 

6. Ahmed AA, Dunlap C. Immunohistochemical detection of the receptor activator of nuclear factor Kappa 
B ligand and c-fos in giant cell granuloma. J Oral Maxillofac Pathol. 2016 Jan-Apr;20(1):47-50. 

7. Al Sheddi MA, Mosadomi HA, Al Dayel F H. Central giant cell granuloma of the jaws and giant cell tumor 
of long bones: A clinicopathological, cytometric and immunohistochemical comparative study. Saudi J 
Oral Sci 2014;1:47-53. 

8. Alchalabi NJ, Salih HM, Merza AM. Central giant cell granuloma of the maxilla: a case report. 
International Journal of Dental Research 2017;5(2):145-147. 

9. Al-Jandan B. Combined management of large aggressive central giant cell granuloma of the mandible: A 
case report. The Saudi Journal for Dental Research, 2015;6(2):157-160. 

10. Al-Layla AM, Mahafza T. Giant Cell Granuloma of the Maxillary Sinus: A Case Report. Jordan Medical 
Journal. 2013;47(3):260-265. 

11. Allen DT, Sheats RD. A central giant cell granuloma in a patient seeking orthodontic treatment. J Am 
Dent Assoc. 2001 Sep;132(9):1255-60. 

12. Allon DM, Anavi Y, Calderon S. Central giant cell lesion of the jaw: Nonsurgical treatment with calcitonin 
nasal spray. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2009 Jun;107(6):811-8.  

13. Alok A, Singh ID, Singh S, Kishore M. Central giant cell granuloma: A report of 2 cases and review of 
literature. J Indian Acad Oral Med Radiol 2015;27:156-9. 

14. Amaral FR, Diniz MG, Bernardes VF, Souza PE, Gomez RS, Gomes CC. 
WWOX expression in giant cell lesions of the jaws. Oral Surg Oral Med Oral Pathol Oral Radiol. 2013 
Aug;116(2):210-3. 

15. Amirchaghmaghi M, Falaki F, Mohtasham N, Imanimogha M. Central Giant Cell Granuloma of the Jaws: 
A Clinical and Radiographic Study in Khorasan (Iran). Journal of Applied Sciences. 2010;10(9):777-780. 

16. Andersen L, Fejerskov O, Philipsen HP. Oral giant cell granulomas. A clinical and histological study of 129 
new cases. Acta Pathol Microbiol Scand A. 1973 Sep;81(5):606-16. 
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17. Ansari T, Jain A, Agarwal S, Himanshu Tomar H. Central Giant Cell Granuloma: A Case Report. 

International Journal of Advanced Health Sciences 2014;1(7):21-23. 
18. Antoni AA, Brown A. Reparative giant cell granuloma: report of case. J Oral Surg Anesth Hosp Dent Serv. 

1964 May;22:273-7. 
19. Aoki T, Kazunari Karakida, Haruo Sakamoto, Hiroshi Yamazaki, Mitsunobu Otsuru, Masashi Sasaki, Yuki 

Sakamoto, Ken-ichi Aoyama, Yoshihide Ota, Akihiro Kaneko. Successful treatment by intralesional 
steroid injection in management of central giant cell granuloma of the jaw—Report of two cases. 
Journal of Oral and Maxillofacial Surgery, Medicine, and Pathology, Volume 24, Issue 4, November 
2012, Pages 213-217. 

20. Aragão MS, Pereira Pinto L, Nonaka CFW, Freitas RA, Souza LB. Estudo clínico e histopatológico de lesões 
centrais de células gigantes e tumores de células gigantes. Ciênc. odontol. bras 2006;9(2):75-82. 

21. Araki M, Ishii T, Matsumoto N, Matsumoto K, Honda K, Nishimura S, Tanaka T. Extremely aggressive 
behavior of central giant cell granuloma after biopsy:a case report. Oral Radiology. 2014;31(2):115-122. 

22. Auclair PL, Cuenin P, Kratochvil FJ, Slater LJ, Ellis GL. A clinical and histomorphologic comparison of the 
central giant cell granuloma and the giant cell tumor. Oral Surg Oral Med Oral Pathol. 1988 
Aug;66(2):197-208. 

23. Austin LT Jr, Dahlin DC, Royer RQ. Giant-cell reparative granuloma and related conditions 
affecting the jawbones. Oral Surg Oral Med Oral Pathol. 1959 Nov;12:1285-95. 

24. Babadağ M, Şahin M, Karasu HA, Uyanik LO. Central Giant Cell Granuloma: A Case Report. Ankara 
Üniversitesi Diş Hekimliği Fakültesi Dergisi. 2006;33(1):59-62. 

25. Bahbah S, Dghoughi S, Chhoul H, Wafaa EW. Central Giant Cell Granuloma in a Child: Case 
Report. International journal of odontostomatology, 2016;10(3):393-397. 

26. Bangi BB, Nadendla LK, Devulapalli RV, Pokala A. Medical management of a case of central giant cell 
granuloma masquerading as a periapical pathosis. J Indian Acad Oral Med Radiol 2015;27:152-5. 

27. Barros RE, Dominquez FV, Cabrini R. [Central and peripheral giant cell granuloma. Incidence in Buenos 
Aires]. Rev Asoc Odontol Argent. 1972 Sep;60(9):414-21.  

28. Basili A, Castellon L, Montini C, Martínez B. Granuloma a células gigantes: comportamiento clínico, 
radiográfico e histopatológico. Rev. dent. Chile 1997;88(3):4-6. 

29. Basugi A, Yoshioka I, Tsurushima H, Ishikawa A, Matsuo K, Tominaga K. A case of central giant cell 
granuloma in the mandible. Japanese Journal of Oral and Maxillofacial Surgery 2011;57(5):294-298. 

30. Bataineh AB, Al-Khateeb T, Rawashdeh MA. The surgical treatment of central giant cell granuloma of the 
mandible. J Oral Maxillofac Surg. 2002 Jul;60(7):756-61. 

31. Baughman R, Green J, Ruskin J. Diagnostic quiz #38. Case no. 1. Central giant cell granuloma. Todays 
FDA. 2000 Feb;12(2):13-4. 

32. Baughman R. Diagnostic quiz. Case No. 1: central giant cell granuloma. Todays FDA. 2007 May;19(5):20, 
22. 

33. Baughman R. Testing your diagnostic skills #57. Case No. 2. Central giant cell granuloma. Todays FDA. 
2002a Jan;14(1):24, 26. 

34. Baughman R. Testing your diagnostic skills. Case No. 2: central giant cell granuloma. Todays FDA. 2006 
May;18(5):22-5. 

35. Bayar ÖF, Gülsüm AK. Treatment of giant cell granuloma with intralesional corticosteroid injections: a 
case report. Journal of Istanbul University Faculty of Dentistry. 2015;49(3):45-50. 

36. Bernstein ML, Melrose RJ, Abrams AM. Central giant cell granuloma. J Calif Dent Assoc. 1974 
Dec;2(12):54-6. 

37. Berti SA, Couto Souza PH, Jacobs R, Lambrichts I, Corpas LS, Arruda EP, Martins WD, Westphalen FH, 
Tolazzi AL. Spontaneous resolution of a central giant-cell granuloma after incisional biopsy: a case 
report. J Oral Maxillofac Surg. 2009 Jul;67(7):1543-7. 

38. Bezak B, Lehrke H, Elvin J, Gay L, Schembri-Wismayer D, Viozzi C. Comprehensive Genomic Profiling of 
Central Giant Cell Lesions Identifies Clinically Relevant Genomic Alterations. J Oral Maxillofac Surg. 2017 
May;75(5):955-961. 

39. Bhushan G, Gupta S, Bhushan U, Raina UK. Central retinal artery occlusion as an iatrogenic complication 
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