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CASE REPORT
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Aggressive central giant cell granuloma in a child treated with a 
conservative surgical: a case report with 10-year follow-up

Abstract:
Central giant cell granuloma (CGCG) is a benign but sometimes aggressive intraosseous lesion that primarily affects the 
jaws. This report describes the clinical management and long-term follow-up of a 7-year-old male patient presenting with a 
refractory CGCG of the anterior mandible. Despite initial non-surgical treatment with intralesional corticosteroids, the lesion 
persisted and demonstrated expansion with cortical perforation and involvement of adjacent teeth. Conservative surgical 
excision was performed, requiring extraction of four teeth. Postoperative mandibular fracture occurred but healed with 
conservative management. The patient underwent orthodontic treatment and prosthetic rehabilitation, followed by alveolar 
ridge reconstruction with autogenous bone graft nine years later to allow dental implant placement. After 10 years of follow-up, 
no recurrence or new lesions were observed. This case highlights the challenges in managing aggressive CGCG in pediatric 
patients and supports conservative surgery combined with multidisciplinary rehabilitation as a viable approach.
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INTRODUCTION

Central giant cell granuloma (CGCG) is defined 
by the World Health Organization (WHO) as “an 
intraosseous lesion, localized, benign but sometimes 
aggressive, characterized by osteolytic proliferation 
consisting of  fibrous tissue with hemorrhage and he-
mosiderin deposits, and the presence of  osteoclast-like 
giant cells with reactive bone formation”1. 

The pathogenesis of  CGCG is now understood 
to be driven primarily by somatic, mutually exclusive 
activating mutations in genes such as KRAS, FGFR1, 
and TRPV4, which are found in the mononuclear pro-
liferative parenchymal cell population. These mutations 
converge on the RAS/MAPK signaling pathway, leading 
to altered cellular behavior and lesion formation2-4.

Clinically, CGCG can present in various ways, 
ranging from asymptomatic, indolent, and slow growing 
to aggressive and rapidly causing bone destruction, with 
cortical expansion, root resorption, and displacement 

of  adjacent structures including teeth and nerves, often 
accompanied by pain5,6. 

CGCG is an intraosseous pathology that accounts 
for approximately 7% of  non-neoplastic jaw lesions and 
is typically found in the jaw. It has a relatively high re-
currence rate of  15–20%, the more aggressive the lesion, 
the higher the likelihood of  recurrence. CGCG primarily 
affects young adults and occasionally children6,7. 

Treatment options vary depending on the clinical 
characteristics and behavior of  the lesion, ranging from 
surgical excision or resection with a continuity defect, 
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cryotherapy, to enucleation and aggressive local curet-
tage with or without chemical cauterization8,9. 

Other alternatives are non-surgical or pre-surgical 
treatments with corticosteroid intralesional injection, 
calcitonin, interferon α-2a. And, most recently, deno-
sumab has emerged as a pharmacological adjunct in 
selected cases, though not considered first-line for pe-
diatric patients7,10,11. Also, in cases of  lesion recurrence, 
there may be a combination of  one or more therapeutic 
interventions11. Treating aggressive CGCG in children 
is particularly challenging due to concerns about facial 
growth, tooth development, and the risk of  recurrence8.

Given the rarity and variability in clinical behavior 
of  CGCL, especially in pediatric populations, case reports 
are essential to expand understanding and guide clinical 
decision-making11. The aim of  this study was to report 
a case of  an aggressive central giant cell granuloma in 
a child treated with a conservative surgical approach.

CASE REPORT

A 7-year-old male patient was referred to the De-
partment of  Stomatology with a refractory mandibular 
lesion for evaluation of  the indication of  segmental man-
dibulectomy and reconstruction with an osteomyocu-
taneous fibula flap. He had no known comorbidities. 
During anamnesis, the patient’s father reported a previ-
ous diagnosis of  central giant cell granuloma, for which 
non-surgical treatment with intralesional corticosteroid 
injections was attempted without clinical response.

On clinical examination, facial asymmetry and in-
creased volume in the mandibular region were observed. 
Intraoral examination revealed obliteration of  the 

gingivolabial groove in the anterior mandible (Figure 1). 
The patient reported no associated symptoms, and the 
lesion had persisted for approximately one year. Addi-
tionally, the lesion presented firm consistency, smooth 
surface, and extended approximately 6 cm anteroposte-
riorly, causing visible vestibular bulging.

Computed tomography imaging of  the face 
revealed an expansive osteolytic lesion with cortical 
perforation involving the anterior mandible and ad-
jacent lower anterior teeth, measuring approximately 
6 cm in greatest diameter (Figure 1).The tomographic 
evaluation also demonstrated internal hyperdense foci 
compatible with hemorrhagic or mineralized areas, and 
significant thinning of  the remaining cortical plates. 
Based on clinical and radiological findings, the primary 
diagnostic hypothesis was consistent with an aggressive 
central giant cell granuloma.

Considering the size of  the lesion, it was decided 
to perform a conservative surgical treatment (Figure 2). 
An intrasulcular incision was performed, followed by 
mucosal dissection over the residual lesion, extending 
to the mandibular base. Complete excision of  the lesion 
was carried out, combined with curettage and periph-
eral ostectomy, with careful intraoperative hemostasis. 
The procedure resulted in the loss of  four teeth, and the 
surgical wound was subsequently closed with primary 
closure. Histopathological examination of  the surgical 
specimen confirmed the diagnosis of  central giant cell 
granuloma (Figure 3).

Postoperatively, the patient experienced a mandib-
ular fracture, which was closely monitored until complete 
consolidation. Subsequently, orthodontic treatment and 
rehabilitation with fixed prosthesis were carried out (Fig-
ure 4). After nine years, the patient underwent alveolar 

Figure 1. Baseline clinical and radiological characteristics. Legend expanded to improve clarity per reviewer request.
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Figure 3. (A) Low-power photomicrograph showing multinucleated giant cells dispersed within a fibrous stroma; (B) High-
er-power view highlighting hemorrhagic areas, hemosiderin deposition, and mononuclear proliferative cells (H&E stain).

Figure 4. Clinical aspect, seven years after surgery, demonstrating long-term follow-up outcome. 

Figure 2. (A) Intraoperative findings during conservative excision and curettage; (B) Clinical aspect two months after surgery 
showing provisional prosthetic rehabilitation; (C) Postoperative mandibular fracture evident on occlusal view.

ridge reconstruction surgery using an autogenous bone 
graft to enable the placement of  dental implants and free 
gingival graft for rehabilitation optimization (Figure 5).

Currently, the patient has been followed up for 10 
years with no evidence of  lesion recurrence or new oral 
pathologies (Figure 6).

This case report did not require approval by an 
institutional ethics committee because it describes rou-
tine clinical management with no experimental inter-
vention. The patient’s parent provided informed consent 
for publication, and all identifying information has been 
removed. All procedures performed in studies involving 
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Figure 5. Intraoperative views showing (A) placement of  an autogenous bone graft and soft tissue reconstruction and (B) sub-
sequent installation of  dental implants for definitive rehabilitation.

Figure 6. Final intraoral and extraoral aspect, seventeen years after treatment.

human participants were in accordance with the ethical 
standards of  the institutional and national research 
committee and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards.

DISCUSSION

This case report illustrates an aggressive central 
giant cell granuloma (CGCG) in a pediatric patient, 
presenting as facial asymmetry, swelling, and a 6 cm 
expansile osteolytic lesion of  the mandible, typical fea-
tures of  this pathology8,12. The lesion’s one-year dura-
tion without symptom improvement after conservative 
management highlights its aggressive behavior, a com-
mon finding in pediatric cases requiring timely surgical 
intervention13,14. Although the lesion was asymptomatic 
aside from swelling and asymmetry, systemic symptoms 

such as tumor-induced osteomalacia, caused by elevated 
fibroblast growth factor 23 (FGF23), have been reported 
in rare cases of  CGCG15.

Radiological evaluation revealed an expansile 
osteolytic lesion with cortical rupture, consistent with 
aggressive CGCG. These lesions may appear as unilocular 
or multilocular radiolucencies with cortical thinning or 
perforation, features essential for accurate surgical plan-
ning and prognosis estimation12,16. In this case, computed 
tomography was crucial to assess lesion extent and corti-
cal integrity, guiding conservative surgery. The presence 
of  internal hyperdense areas, as observed in this case, is 
frequently associated with hemorrhage or reactive bone, 
findings commonly reported in aggressive variants.

Histopathological analysis confirmed the diagno-
sis, showing multinucleated giant cells within a fibrous 
stroma with hemosiderin deposits, a hallmark of  CGCG. 
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These findings are critical to differentiate CGCG from 
other giant cell–containing lesions such as brown tu-
mors of  hyperparathyroidism or giant cell tumors8,17. 
Differential diagnosis is particularly important in pe-
diatric patients, in whom systemic conditions such as 
hyperparathyroidism must be excluded.

Several studies have demonstrated mutually exclu-
sive activating mutations in KRAS, FGFR1, or TRPV4 
within the proliferative mononuclear component, rein-
forcing the concept that CGCG represents a neoplastic 
rather than reactive process18,19. These mutations activate 
the MAPK pathway and may explain the aggressive 
clinical behavior observed in some cases. In addition, 
DNA methylation profiling has emerged as a diagnos-
tic adjunct, demonstrating the ability to distinguish 
sporadic CGCG from other giant-cell–rich mimickers, 
such as aneurysmal bone cyst and giant cell tumor of  
bone, further supporting the biological distinctiveness 
of  CGCG in challenging diagnostic scenarios20.

Initial management with intralesional corticoste-
roid injections was unsuccessful, demonstrating the vari-
ability of  response to non-surgical therapies, particularly 
in aggressive lesions. Surgical conservative treatment, 
including extraction of  involved teeth, was necessary to 
achieve disease control. This aligns with studies show-
ing that corticosteroid therapy may be less effective in 
cases presenting rapid growth, cortical perforation, or 
significant root involvement21-23.

Intralesional corticosteroids, calcitonin, interfer-
on-α, and bisphosphonates have demonstrated heteroge-
neous responses, and standardized treatment protocols 
remain lacking24. Denosumab, a RANKL inhibitor, has 
shown substantial radiographic and clinical responses 
in aggressive or recurrent CGCG in adults; however, 
its use in pediatric patients remains controversial due 
to concerns regarding skeletal maturation disturbanc-
es, rebound hypercalcemia, and insufficient long-term 
safety data25. The lack of  response to corticosteroid 
therapy in the present case is consistent with studies 
indicating that large, rapidly expanding lesions with 
cortical perforation are less likely to respond to non-
surgical pharmacologic strategies24.

Postoperative mandibular fracture was a notable 
complication, reflecting the extensive bone involvement 
and fragility. Conservative management until consolidation, 
as performed here, is consistent with recommendations 
to minimize permanent morbidity and preserve function, 
underscoring the importance of  multidisciplinary fol-
low-up16,17. The long-term rehabilitation strategy, including 
orthodontic treatment, fixed prosthetics, and alveolar ridge 

reconstruction with autogenous bone grafting for implant 
placement and free gingival graft, illustrates comprehensive 
patient-centered care aimed at restoring aesthetics and func-
tion, especially in young patients with growth potential21,26.

Recent multicenter studies have emphasized the 
importance of  individualized treatment planning for 
CGCG, integrating clinical, radiologic, and biological 
factors to guide therapeutic decision-making. A 2025 Eu-
ropean multicenter cohort demonstrated that long-term 
monitoring — preferably beyond five years — is essential 
due to the possibility of  late recurrence regardless of  
treatment modality27. 

The absence of  recurrence after 10 years em-
phasizes the effectiveness of  the combined surgical and 
rehabilitative approach, although long-term follow-up 
remains essential given the reported 15-20% recurrence 
rate in aggressive CGCGs14. Continuous clinical and 
tomographic monitoring enables early detection and 
management of  potential recurrences or complications, 
improving patient prognosis.

Understanding the molecular mechanisms in-
volved in CGCG pathogenesis, such as mutations in the 
MAPK pathway and the role of  RANKL, opens avenues 
for targeted therapies and personalized treatment plans, 
which may reduce the need for invasive surgery in the 
future2,4,28. Taken together, these molecular insights and 
evolving therapeutic strategies underscore the need 
for continued refinement of  diagnostic and treatment 
guidelines for CGCG, particularly in pediatric popu-
lations. Until stronger prospective evidence becomes 
available, conservative surgery followed by vigilant 
long-term surveillance remains the most reliable ap-
proach for aggressive CGCG in children18,27.

CONCLUSION

This case highlights the clinical challenges of  
managing aggressive central giant cell granulomas in 
pediatric patients. The failure of  conservative cortico-
steroid treatment necessitated surgical intervention, 
which successfully controlled the disease and allowed 
for long-term rehabilitation and functional recovery. 
Comprehensive follow-up over ten years demonstrated 
no recurrence, emphasizing the importance of  multidis-
ciplinary care and vigilant monitoring. As advances in 
molecular understanding progress, targeted therapies 
may eventually complement or reduce the need for 
surgical intervention; however, surgery remains the 
most reliable approach in aggressive pediatric CGCG 
at present.



Journal of Oral Diagnosis 2026

6

AUTHORS’ CONTRIBUTIONS

DMAO: Conceptualization, Data curation, Writing – 
original draft. LLTS: Data curation, Writing – original 
draft. RNL: Writing – review & editing. EPS: Writing 
– review & editing. TBB: Writing – review & editing. 
MSNAM: Writing – review & editing. CALP: Writing 
– review & editing. ACR: Supervision, Writing – review 
& editing.

CONFLICT OF INTEREST STATEMENT

Funding: The authors declare that no funds, grants, or 
other support were received during the preparation of  
this manuscript.
Competing interests: The authors have no relevant 
financial or non-financial interests to disclose.
Ethics approval: Informed consent was obtained from 
the patient. The manuscript did not require ethical ap-
proval. All procedures performed in studies involving 
human participants were in accordance with the ethical 
standards of  the institutional and national research 
committee and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards.

DATA AVAILABILITY STATEMENT

The datasets used and/or analyzed during the current 
study are available from the corresponding author on 
reasonable request.

REFERENCES

1.	 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(3):346-54. https://
doi.org/10.1016/j.tripleo.2005.02.060 

2.	 Gomes CC, Diniz MG, Bastos VC, Bernardes VF, Gomez 
RS. Making sense of  giant cell lesions of  the jaws (GCLJ): 
lessons learned from next-generation sequencing. J Pathol. 
2020;250(2):126-33. https://doi.org/10.1002/path.5365 

3.	 Schreuder WH, van der Wal JE, Lange J, van den Berg H. Multiple 
versus solitary giant cell lesions of  the jaw: similar or distinct 
entities? Bone. 2021;149:115935. https://doi.org/10.1016/j.
bone.2021.115935  

4.	 Miguita L, Souza JC, Bastos VC, Pereira NB, Freitas RAB, 
Guimarães LM, et al. Central giant cell granulomas of  the jaws 
stromal cells harbour mutations and have osteogenic differentiation 
capacity, in vivo and in vitro. J Oral Pathol Med. 2022;51(2):206-16. 
https://doi.org/10.1111/jop.13274 

5.	 Jeyaraj P. Management of  central giant cell granulomas of  the 
jaws: an unusual case report with critical appraisal of  existing 

literature. Ann Maxillofac Surg. 2019;9(1):37-47. https://doi.
org/10.4103/ams.ams_232_18 

6.	 Ramesh V. “Central giant cell granuloma” – an update. J Oral 
Maxillofac Pathol. 2020;24(3):413-5. https://doi.org/10.4103/
jomfp.jomfp_487_20 

7.	 Mendonça RP, Mitre GP, Real FH, Kataoka MSS, Alves Júnior 
SM, Vianna P, et al. Central giant cell granuloma treated with 
intralesional corticosteroid injections and bisphosphonates: a long-
term follow-up case study. Head Neck Pathol. 2020;14(2):497-502. 
https://doi.org/10.1007/s12105-019-01053-x 

8.	 Chrcanovic BR, Gomes CC, Gomez RS. Central giant cell lesion 
of  the jaws: an updated analysis of  2270 cases reported in the 
literature. J Oral Pathol Med. 2018;47(8):731-9. https://doi.
org/10.1111/jop.12730 

9.	 Lazim A, Sakshi F, Amer SM, Mallikarjuna VS, Zenezan D, Kuklani 
R, et al. Central giant cell granuloma of  the mandible and maxilla: 
a clinicopathological study of  21 cases. Cureus. 2024;16(6):e63043. 
https://doi.org/10.7759/cureus.6304    

10.	 Bredell M, Rordorf  T, Kroiss S, Rücker M, Zweifel DF, Rostetter 
C. Denosumab as a treatment alternative for central giant cell 
granuloma: a long-term retrospective cohort study. J Oral 
Maxillofac Surg. 2018;76(4):775-84. https://doi.org/10.1016/j.
joms.2017.09.013 

11.	 Nilesh K, Dadhich A, Patil R. Management of  recurrent central 
giant cell granuloma of  mandible using intralesional corticosteroid 
with long-term follow-up. BMJ Case Reports. 2020;13(9):e237200. 
https://doi.org/10.1136/bcr-2020-237200 

12.	 Stavropoulos F, Katz J. Central giant cell granulomas: a systematic 
review of  the radiographic characteristics with the addition of  20 
new cases. Dentomaxillofac Radiol. 2002;31(4):213-7. https://doi.
org/10.1038/sj.dmfr.4600700 

13.	 Chi Y, Qin Z, Bai J, Yan J, Xu Z, Yang S, et al. Update on the 
nature of  central giant cell granuloma of  the jaw with a focus on 
the aggressive subtype. Pathology. 2025;57(4):461-9. https://doi.
org/10.1016/j.pathol.2024.10.010 

14.	 Ari I, Adiloglu S, Aktas A, Yasan GT, Usman E, Aksoy S. Incidence, 
treatment method and recurrence rate in giant cell granulomas: 
retrospective study. J Craniomaxillofac Surg. 2024;52(6):697-703. 
https://doi.org/10.1016/j.jcms.2024.03.011 

15.	 Fernández-Cooke E, Cruz-Rojo J, Gallego C, Romance AI, 
Mosqueda-Peña R, Almaden Y, et al. Tumor-induced rickets in a 
child with a central giant cell granuloma: a case report. Pediatrics. 
2015;135(6):e1518-23. https://doi.org/10.1542/peds.2014-2218 

16.	 Sun ZJ, Cai Y, Zwahlen RA, Zheng YF, Wang SP, Zhao YF. 
Central giant cell granuloma of  the jaws: clinical and radiological 
evaluation of  22 cases. Skeletal Radiol. 2009;38(9):903-9. https://
doi.org/10.1007/s00256-009-0740-8 

17.	 Nicolai G, Lorè B, Mariani G, Bollero P, De Marinis L, 
Calabrese L. Central giant cell granuloma of  the jaws. J 
Craniofac Surg. 2010;21(2):383-6. https://doi.org/10.1097/
SCS.0b013e3181cfa5d5 

18.	 Gomes CC, Diniz MG, Bastos VC, Bernardes VF, Gomez 
RS. Making sense of  giant cell lesions of  the jaws (GCLJ): 
lessons learned from next-generation sequencing. J Pathol. 
2020;250(2):126-33. https://doi.org/10.1002/path.5365 

19.	 Guimarães LM, Martins-Chaves RR, Chabot PQ, Schreuder WH, 
Castro WH, Gomez RS, et al. A new TRPV4 mutation in a case 
of  multiple central giant cell granulomas of  the jaws. Oral Surg 
Oral Med Oral Pathol Oral Radiol. 2023;135(3):e68-e73. https://
doi.org/10.1016/j.oooo.2022.10.005 

https://doi.org/10.1016/j.tripleo.2005.02.060
https://doi.org/10.1016/j.tripleo.2005.02.060
https://doi.org/10.1002/path.5365
https://doi.org/10.1016/j.bone.2021.115935
https://doi.org/10.1016/j.bone.2021.115935
https://doi.org/10.1111/jop.13274
https://doi.org/10.4103/ams.ams_232_18
https://doi.org/10.4103/ams.ams_232_18
https://doi.org/10.4103/jomfp.jomfp_487_20
https://doi.org/10.4103/jomfp.jomfp_487_20
https://doi.org/10.1007/s12105-019-01053-x
https://doi.org/10.1111/jop.12730
https://doi.org/10.1111/jop.12730
https://doi.org/10.7759/cureus.6304
https://doi.org/10.1016/j.joms.2017.09.013
https://doi.org/10.1016/j.joms.2017.09.013
https://doi.org/10.1136/bcr-2020-237200
https://doi.org/10.1038/sj.dmfr.4600700
https://doi.org/10.1038/sj.dmfr.4600700
https://doi.org/10.1016/j.pathol.2024.10.010
https://doi.org/10.1016/j.pathol.2024.10.010
https://doi.org/10.1016/j.jcms.2024.03.011
https://doi.org/10.1542/peds.2014-2218
https://doi.org/10.1007/s00256-009-0740-8
https://doi.org/10.1007/s00256-009-0740-8
https://doi.org/10.1097/SCS.0b013e3181cfa5d5
https://doi.org/10.1097/SCS.0b013e3181cfa5d5
https://doi.org/10.1002/path.5365
https://doi.org/10.1016/j.oooo.2022.10.005
https://doi.org/10.1016/j.oooo.2022.10.005


Journal of Oral Diagnosis 2026

7

20.	 Guimarães LM, Baumhoer D, Andrei V, Friedel D, Koelsche C, 
Gomez RS, et al. DNA methylation profile discriminates sporadic 
giant cell granulomas of  the jaws and cherubism from their giant 
cell-rich histological mimics. J Pathol Clin Res. 2023;9(6):464-74. 
https://doi.org/10.1002/cjp2.337 

21.	 Capucha T, Krasovsky A, Abdalla-Aslan R, Ginini JG, Noy D, 
Emodi O, et al. Central giant cell granuloma of  the jaws-long-term 
clinical and radiological outcomes of  surgical and pharmacological 
management. Clin Oral Investig. 2024;28(3):200. https://doi.
org/10.1007/s00784-024-05585-7 

22.	 Faverani LP, Ferreira S, Ferreira GR, Coléte JZ, Aranega AM, 
Garcia Júnior IR. Central giant cell granuloma in pediatric 
maxilla: surgical management. J Craniofac Surg. 2014;25(4):e344-6. 
https://doi.org/10.1097/SCS.0000000000000750 

23.	 Reddy V, Saxena S, Aggarwal P, Sharma P, Reddy M. Incidence 
of  central giant cell granuloma of  the jaws with clinical and 
histological confirmation: an archival study in northern India. 
Br J Oral Maxillofac Surg. 2012;50(7):668-72. https://doi.
org/10.1016/j.bjoms.2011.10.015 

24.	 Corrêa FA, Arruda JAA, Drumond VZ, Cepeda IVB, Tarquinio 
SBC, Silva TA, et al. Pharmacological therapy for central giant 

cell granuloma of  the jaws: a systematic review. J Clin Exp Dent. 
2024;16(7):e885-97. https://doi.org/10.4317/jced.61490 

25.	 Bredell M, Rordorf  T, Kroiss S, Rücker M, Zweifel DF, Rostetter C. 
Denosumab as a treatment alternative for central giant cell granuloma: 
a long-term retrospective cohort study. J Oral Maxillofac Surg. 
2018;76(4):775-84. https://doi.org/10.1016/j.joms.2017.09.013 

26.	 Boffano P, Neirotti F, Brucoli M, Ruslin M, Stathopoulos P, 
Tsekoura K, et al. Diagnosis and management of  central giant 
cell granulomas of  the jaws: a European and multicenter study. 
J Craniomaxillofac Surg. 2025;53(9):1455-62. https://doi.
org/10.1016/j.jcms.2025.05.017 

27.	 Boffano P, Neirotti F, Brucoli M, Ruslin M, Stathopoulos P, 
Tsekoura K, et al. Diagnosis and management of  central giant 
cell granulomas of  the jaws: a European multicenter study. 
J Craniomaxillofac Surg. 2025;53(9):1455-62. https://doi.
org/10.1016/j.jcms.2025.05.017 

28.	 Stagner AM, Sajed DP, Petur Nielsen G, Ebb DH, Faquin WC, 
Chebib I, et  al. Giant cell lesions of  the maxillofacial skeleton 
express RANKL by RNA in situ hybridization regardless of  
histologic pattern. Am J Surg Pathol. 2019;43(6):819-26. https://
doi.org/10.1097/PAS.0000000000001257 

https://doi.org/10.1002/cjp2.337
https://doi.org/10.1007/s00784-024-05585-7
https://doi.org/10.1007/s00784-024-05585-7
https://doi.org/10.1097/SCS.0000000000000750
https://doi.org/10.1016/j.bjoms.2011.10.015
https://doi.org/10.1016/j.bjoms.2011.10.015
https://doi.org/10.4317/jced.61490
https://doi.org/10.1016/j.joms.2017.09.013
https://doi.org/10.1016/j.jcms.2025.05.017
https://doi.org/10.1016/j.jcms.2025.05.017
https://doi.org/10.1016/j.jcms.2025.05.017
https://doi.org/10.1016/j.jcms.2025.05.017
https://doi.org/10.1097/PAS.0000000000001257
https://doi.org/10.1097/PAS.0000000000001257

